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Chuqé‘n cjé 1:
BAO TOAN KHOI LUONG
Chuyén dé gdm 59 trang

1. PHUONG PHAP BAO TOAN KHOI LUONG

1. Noéi dung phuong phdp bao toan khéi lwong

- Co s06 cua phuong phéap bao toan khdi luwgng 1a dinh luét bao toan khdi lugng:
Trong phan stng hoa hoc, tong khoi luong cic chit tham gia phdn ting

bing tong khoi luong cdc san phim tao thanh

- Hé qua cua cua dinh ludt bao toan khdi luong:

< Héqual

Trong phan ng hoa hoc, tong khdi luong cac chat dem phan ung bang tong khéi

lugng cac chat thu dugc sau phan tmg. Céc chét thu duoc gdm cac chét san phadm va
c6 thé co ca chit phan img con du.

Vi du: Cho 15,6 gam hén hop hai ancol (rugu) don chuc, ké tiép nhau trong day
dong dang tac dung hét vai 9,2 gam Na thu dugc 24,5 gam chat ran va V lit H.
(dktc). Tinh V.

O vi dy nay, chat rin la mudi natri ancolat va cd thé co Na con du.

Céc hudng tu duy dé tinh thé tich Ha:

N Huwéng 1: Tinh s6 mol H, theo s mol ancol hoic theo s6 mol Na phan tng

Do chua biét khdi lwong mol trung binh caa hai ancol nén khdng thé tinh dugc sb
mol ancol, ¢6 thé tinh duoc mol Na dem phan tng nhung khéng tinh dwgc mol Na
phan tng (do Na c6 thé con du). Nhu véy, theo huéng nay ta khdng thé tinh dugc
s6 mol va thé tich cua H..

N Huwéng 2: Ap dung hé qua 1 cua dinh luét bao toan khéi luong

Vi hudng nay, viéc tinh sé mol va thé tich H, tré' nén dé dang hon nhiéu:

+my, =m, +my,

M0 chat rin

<156+9,2=24,5+2n, <ny, =0,15mol=V, 4, =|3,36lit

v Hgqua2 , S o ‘
Tong khoi lugng cia cac chat trong hon hop bang tong khoi lugng cac thanh phén
(nguyén t6 hodc nhém nguyén t0) tao nén cac chat do.

Vi du 1: Dt chay hoan toan m gam hadn hop CHa, CsHs, C7Hs thu duoc 2,464 lit
CO: (dktc) va 1,62 gam nudc. Tinh m.

Huéng dan giai
Theo hudng tu duy thong thuong: Mudn tinh khéi Iuong cia cac chat trong hdn
hop, ta tinh s6 mol cua tirng chat rdi suy ra khdi lugng caa ching.
C6 ba chit wng véi s6 mol x, y, z ma chi cé hai théng tin 1a s mol CO, va H,0 nén
chi lap duoc hé hai phuong trinh 3 4n: khong tinh duoc X, y, z.
Néu ap dung hé qua 2 ciia dinh luat bao toan khdi lugng, ta thay: Ba chat trén déu
c6 thanh phan nguyén t6 12 C va H, vay chi can tinh duoc khéi lvong cua C va H la
tinh dwoc khéi lwong caa hdn hop. Ta cé:
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2,464 1,62
Moy =+ =0 124 22 (15 gam

Vi du 2: Dung dich X chira cac ion: 0,2 mol Cu?*, 0,1 mol Na*, 0,15 mol SO; , 0,1
mol CI", 0,1 mol NOj; . Tinh khdi lwong mudi trong X.

Huéng dan giai
Néu tu duy theo huéng tinh khoi luong cua tung mubi, sau do suy ra tong Khoi
lugng cua ching thi rat phirc tap, vi rat khé dé xac dinh xem dung dich X dugc tao
thanh tur cac mudi nao. Con néu sir dung hé qua 2 cua dinh luat bao toan khdi lwong
thi van dé s& duoc giai quyét don gian hon nhiéu. Ta co:
m,q =M. +m . +mg, +m_  +n_

muGi cu® Na S0~ a- 03

<m o =0,2.6440,1.2340,15.96+0,1.35,5+0,1.62 =|39,25 gam

Phuong phép bdo toan khéi lwong la phwong phdp gidi bai tap héa hoc si dung
cac hé qud cuia dinh lugdt bao toan khei Lieong.

2. Uu diém ciia phuwong phdp bio toan khoi lwong

a. Xét cdc huong gidi bai tdp sau:

Vi du 1: Cho hdn hop X gom hai chat hitu co c¢6 ciing cong thirc phan tir C;H;NO;
tac dung vira du voi dung dich NaOH va dun néng, thu duoc dung dich Y va 4,48 lit
hén hop Z (6 dktc) gdm hai khi (déu lam xanh gidy quy am). Ti khbi hoi cta Z ddi
vé6i Hz bang 13,75. C6 can dung dich Y thu dugc khdi lwong mudi khan 1a:
A.16,5gam. B.14,3gam. C. 8,9 gam. D. 15,7 gam.
(Pé thi tuyén sinh Pai hoc khéi A nam 2007%)

Huéng dan giai
Céach 1: Sw dung phirong phap thong thuong — tinh todn theo phirong trinh:
Theo gia thiét: Z gom hai chat khi déu 1am xanh gidy quy am, nén suy ra Z gém hai
chét co tinh bazo. Vi Mz =13,75.2=27,5 g/ mol nén Z chira mot chét 12 NHs, chét
con lai la amin. Hai chit trong X 1a CH3COONH, vd HCOOH3;NCHs.
Phuong trinh phan ng:
CH,COONH, +NaOH—"—CH,COONa + NH, + H,0 )
X —> X —> X —> X (mol)
HCOOH,NCH, + NaOH —"—HCOONa + CH,NH, +H,0 (2)

y — y ——> y —— Yy (mol)
Theo gia thiét va cac phan tung (1), (2), ta co:
4,48

=—— =02
gi thiet n, =0,2 mol Y= 22 4 N {X =0,05 mol
M, =27.5g/mol 17x+3ly _,, s |y=0.15mol

X+y

Trong Y chira CHsCOONa va HCOONa. Khi ¢d can dung dich Y thu dwoc khoi
luvong muoi khan la:
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M, = Mey coone T Micoons = 0,05.82+0,15.68 =|14,3 gam

Cach 2: Su dung phuong phdp bao toan khoi Lieong
Nhing hop chat phan tng véi dung dich kiém tao ra khi lam xanh gidy quy tim thi
phai la muol amoni cta amin hoac NHs véi cac axit vo co hoac axit hiru co.
Nhitng mudi amoni cia amin hoic NHz c6 cong thirc chung CoHan3O2N 12 mudi
amoni cta NHs hodc amin vaéi axit hiru co no, don chuec.
Dit cong thie chung cua hai hop chat trong X 13 RCOOH,NR'
Phuong trinh phan ung:
RCOOH,NR '+ NaOH—"—>RCOONa +R'NH, +H,0 (2)
Theo (2), ta co:
4,48

n =n =Ny o =Ny, =24 =0,2 mol

RCOOH,NR' (C,H,0,N) NaOH

Ap dung bao toan khéi lugng ddi vai (2), ta co:

Mg 0oHNR' (CH,0,N) T Maon = Mrcoona

<0,2.77+0,2.40=m +0,2.13,75.24+0,2.18= m

b. Nhdn xét

Véi cach 1: Huoéng tu duy 1a tinh gidn tiép khdi lwong hdn hop mudi théng qua
viéc tinh kh01 lwong cua ting mubi. Theo hudng tu duy nay, ta phai xac dinh duoc
cong thire cAu tao cua tirng chat va tinh dwoc s6 mol caa chung. B4i vaéi hdn hop X,
chira 2 hop chat chi ¢6 2 nguyén tir C nén dia vao cac théng tin ma dé cho c6 thé d
dang xac dinh cdu tao cua ching. Tuy nhién néu céc hop chit cé nhiéu C hon
(CsHgO:N, C4H110:N...) thi viéc xac dinh c¢ong thirc cAu tao s& kho hon, c6 khi phai
xét nhicu truong hop méi tim duoc ciu tao ding cua céc chat. Va viéc phai tinh
toan dé tim s6 mol, khdi lugng cua ting chét ciing s& mat nhiéu thoi gian hon.

Véi cach 2: Huéng tu duy la tinh truc tiép tong khi lwong cua hén hop mudi. Theo
hudng tu duy nay, ta chi can tim cong thirc cau tao tong quat cho cac chat trong hdn
hop, khdng can xac dinh cu tao cua ting chit. Hudng tu duy nay c6 wu diém 13
tinh toan don gian, cho két qua nhanh, do d6 rat ngén duogc thoi gian lam bai. Ké ca
khi @& cho hdn hop cac chét c6 s6 C nhiéu hon va sé lwong cac chat trong hdn hop
tang 1én thi ta van c6 thé tinh toan dé dang.

c. Két lugn

So sénh 2 cé4ch giai ¢ trén, ta thdy: Phwong phdp bdo toan khoi lweng c6 wu diém
hon han so véi phuong phép thong thuong khi ap dung cho cac bai tap tinh khbi
lwong hdn hop céc chat. Mg rong ra, ta thay: Phuong phép bao toan khdi lugng s&
phét huy hiéu qua cao ddi véi cac bai tap tinh tong lwong chit (khdi luong, s6 mol,
thé tich...) trong hdn hop.

3. Pham vi dp dung

Phwong phdp bdo toan khéi Iweng c6 thé giai quyét dugc nhiéu dang bai tap hoa
v co hoic hda hiru co, c6 thé 1a phan @ng oxi hda — khir hoac phan ang khong oxi
héa — khtr.

Mot s6 dang bai tap thuong ding bao toan khdi lwong Ia:

+  Tinh khéi luong hdn hop cac chit trong phan tng.

+1m,

reng, T Mo

14,3 gam

RCOONa RCOONa —
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+ Tinh ndng d6 phan tram cac chét trong dung dich.

+ Bai tap dot chay hop chat hitu co.

+ Bai tap lién quan dén phan tmg crackinh, dé hidro (tach hidro), hidro hoa (cong
hidro) cua cac chat hitu co.

+ Bai tap thuy phan este ctia phenol, thily phan hoan toan peptit.

II. PHAN DANG BAI TAP VA CAC Vi DU MINH HOA

Dang 1: Tinh lwong chit trong phan iing

Buéc 1: Lap so do phan ung biéu dién qué trinh chuyén héa giira cac chat, dé
thay rd ban chat hoa hoc cua bai toan.

Buoc 2: Nhan dang nhanh phuong phap giai bai tap: Khi gap 1 trong cac dang bai
tap sau ddy thi ta nén sir dung phuong phap bao toan khdi lwong:

(). Tinh khéi lugng ciia hdn hop cac chat dem phan tng hoac khdi luong hdn
hop chét thu duoc sau phan tng.

(2). Tinh khéi lugng chat phan tng hoic tao thanh ¢ dang tong quét.

(3). Tinh ndng d6 mol cua chat long, thé tich cua chat khi nhung viéc tinh truc
tiép s6 mol ciia cac chat nay gap kho khan.

(4). Bot chay hop chét hitu co, trong d6 dé bai cho biét théng tin vé sé mol caa
oxi hoac khéng khi tham gia phan (ng.

Buéc 3: Can cir VA0 CAC gia thiét, phan tich, danh gia dé lya chon hudng giai theo
hé qua 1 hay hé qua 2 cua dinh luat bao toan khéi luong thi tdi wu hon.

Buwéc 4: Thiét lap phuong trinh bao toan khéi lugng. Ngoai ra, két hop véi cac
gia thiét khac dé lap cac phuong trinh toan hoc c6 lién quan. Tir d6 suy ra lugng
chat can tinh.

Cac vi du minh hoa

Vi du 1: Cho m gam mét oxit sat phan ung vira du véi 0,75 mol H,SOs, thu dugc
dung dich chi chara mot mudi duy nhat va 1,68 lit khi SO, (dktc, san pham khir duy
nhét cua S*°). Gié tri cia m 1
A. 24,0. B. 34,8. C. 10,8. D. 46,4.
(Dé thi tuyén sinh Pai hoc khéi B nam 2013)

Huwéng dén gidi
Budc 1: Lap so dd phan ang biéu dién qua trinh chuyén hda gitra cac chat, dé thy
rd ban chat hda hoc cua bai toan:
So d6 phan ng:
Fe O, +H,SO, —Fe,(S0,), + SO, + H,0

Buéc 2: Nhan dang nhanh phuong phap gidi bai tap:

Bai tap yéu cau tinh khdi luong cta oxit sit ¢ dang tong quat FexOy. Day la dau
hiéu (2), ching t6 bai tip nay s& sir dung phwong phap bao toan khéi luong.

Buéc 3: Can ctr VA0 CAc gia thiét, phan tich, danh gia dé lya chon hudng giai theo
hé qua 1 hay hé qua 2 cua dinh luat bao toan Kkhéi luong thi ti wu hon:

- Nhan thiy: D& bai da cho thong tin vé sb mol cua HSO, va sb mol cua SO,
nén cé thé tinh duoc s mol cta Fex(SO4)s dua vao bao toan nguyén tb S, tinh dugc
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s6 mol H20 dua véo bao toan nguyén t6 H. Nhu vay, ta s€ tinh dugc khdi lugng cua
H>SO4, Fex(S04)s, SO va H0.

- Viy ta lya chon hudng giai theo hé qua 1 cta dinh ludt bao toan khéi lugng.
Bud6c 4: Thiét lap phuong trinh bao toan khdi lugng. Ngoai ra, két hop véi cac gia
thiét khac dé 1ap cac phuong trinh toan hoc c6 lién quan. Tir d6 suy ra luong chat
can tinh.

Ap dung bao toan nguyén té S va H, ta co:

— 0y, 6 =Ny g, =0,75 mol

LS)“H;Q, =ng, + 3nFe2(SO4)3 S Ng 50,), = w =0,225 mol

Ap dung bao toan khéi luong, ta co:

m +Mmy o, =m +mg, +my,

Fe, O,

& my, o, +0,75.98=0,225400+0,075.64+0,75.18 <> my , =

Ngoai ra cd thé lya chon cac huéng giai sau: Viét phuwong trinh phan tng, tim cong
thirc va sb mol cua FexOy, rdi suy ra khéi lwong cua né (1), Dya vao hé qua 2 cua
dinh luat bao toan khéi luong (2).

Néu lya chon huéng (1) thi viéc tinh todn s& phic tap va mat nhiéu thoi gian (ban
doc c6 thé kiém chimng).

Fe, (SO, )5

Vi du 2: Hap thy hoan toan 0,336 lit khi CO, (dktc) vao 200 ml dung dich gom
NaOH 0,1M va KOH 0,1M thu dugc dung dich X. C6é can toan bo dung dich X thu
duoc bao nhiéu gam chat ran khan ?
A.244gam. B.222gam. C.23l1gam. D. 2,58 gam.
(Pé thi tuyén sinh Cao dang, nam 2012)

Huéng dan giai
bé bai hc}i “C0 can toan bo dung dich X thu dugc bao nhiéu gam chat ran khan”.
Pay 1a dau hiéu (1), chung to bai tap nay sé sir dung phuong phap bao toan khoi
lwong.

nopr _ n(NaOH,KOH) _ 0’04

Vi

>2 nén OH da phan tmg du, mudi tao ra la mudi

Neo, Neo, 0,

trung hoa CO; .
Phuong trinh phan ng:
CO, + OH ——CO> +H,0 (1)
<o,015 —— 0015 >
Ap dung bao toan khéi luong, ta co:
My, FNyo +Mgoy =M,

chat ran

0,015.44+0,02(40+56) =m,, ., +0,015.18 = m_,, ., = [2,31 gam

+my,

Vi du 3: Chia 46,84 gam hdn hop X gom Al,Os, FesOs, CuO thanh hai phan bang
nhau. Phan 1 phan tng vira da veéi 390 ml dung dich HCI 2M. Cho phan 2 tac dung
vira du vai dung dich H2SO4 lodng. S6 gam muoi sunfat thu duoc la
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A. 44,87 gam. B.51,11 gam. C.54,62gam. D. 61,64 gam.
(Pé thi thir 1an 1 - THPT Chuyén KHTN, nam 2011 - 2012)

Huéng dan giai

Theo gia thiét, ta thay: Khdi luong caa X & mdi phan la 46584

=23,42 gam.

Ban chét phan tng la ion H* cua axit HCI hodc H.SO4 lodng phan ng véi ion 0"
trong hon hop céc oxit dé tao ra muoi clorua hoac sunfat va Hz0.
Ap dung bao toan nguyén t6 H, ta co:
Ny =20y o =20y 6 > Ny g =Ny = %nm = %.0,39.2 =0,39 mol
Ap dung bao toan khéi luong, ta co:

my +my g, = +m

mmu6i sunfat

©23,42+0,3998=m_. . +0,39.18<>m_ . . =[54,62 gam

H,0

Vi du 4: Dung dich X chtra dong thoi cac ion Na*, Ca**, Mg?*, CI”, HCO; va SO>".
Pun néng dung dich X téi phan tmg hoan toan thu dwgc 3,68 gam két tua, dung
dich Y va 2,24 lit khi thoat ra (dktc). Pem c6 can dung dich Y thi thu dugc 13,88
gam chat ran khan. Tong khéi lugng mubi 6 trong dung dich X ban dau la
A. 22,84 gam. B. 35,76 gam. C. 17,76 gam. D. 23,76 gam.
(Pé thi THPT Chuyén — Pai hoc Vinh, nim 2011 — 2012)

Huéng dan giai
Phan tng xay ra khi dun nong dung dich X:
2HCO, —“—>COY +C0,+H,0 1)
Theo gia thiét va (1), ta ¢6: ny, =n,, , =0,1mol.
Ap dung bao toan khéi luong, ta c6:
My =My, M,

< my =3,68+13,88+0,1.44+0,1.18=|23,76 gam

ehii rin T Mo, TMy o

Vi du 5: Cho 100 ml dung dich NaOH 4M tac dung vai 100 ml dung dich HsPO4
aM thu duoc 25,95 gam hai mudi. Gié trj cua a la:
A.15. B. 1,75. C.1,25. D. 1.
(THPT Chuyén Hung Vuong — Phi Tho, nam 2010 — 2011)

Huéng dan giai

Cach 1: Cdch lam thong thuong.
Xét hai truong hop va tinh todn theo phan tng:

(1). Phan ung tao ra hai mudi NaH,PO, va Na,HPO..

(2). Phan ng tao ra hai mudi Na;HPO, va NasPO,.

(Ban doc tir gidi tiép)

Céch 2: Sir dung phwong phdp phan tich danh gia két hop véi bao toan nguyén to
Gia str phan ng chi tao ra NaH,POj thi:
n =0,4 mol = m

=48 gam

Nnam,po, = Mwon NaH,PO,
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Gia str phan tng chi tao ra Na;HPO, thi:
Ny, wpo, = %nNaOH =0,2 mol = My, weo, = 28,4 gam
Gia str phan tng chi tao ra NazPOq thi
Ny, po, = %nNaOH = % mol = My, po, = 21,87 gam.
Trén thuc ¢, phan ing tao ra ca hai mudi véi khoi luong la 25,95 gam thudc
khodng (21,87, 28,4). Suy ra hon hop hai muoi la NazHPO4 va NasPOsa.
Theo gia thiét va bao toan nguyén t6 Na, ta co:

— L 51420, o, 1640, o =2595 [0y 0, =0.125 mol
{%hlmzmm + 30y, po, =Nyeon =0:4 - {nNang =0,05 mol
Theo bao toan nguyén té P, ta co:
Ny po, = Nng,npo, T Mraro,
© Ny po, =0,125+0,05=0,175 mol =[H,PO,] = 0175y 75m.

Ca hai cach trén déu tap trung vao viéc tim s6 mol cua HsPOq roi suy ra nong do
mol caa nd. CO thé thiy day la 2 cach giai dai dong va thiéu tinh sang tao.
Suy nghi: Viéc tim truc tiép s6 mol cia HsPO4 gip khé khin. bay la dau hiéu (3),
chang t6 bai tap ndy con mot cach giai khéc 1a 4p dung bao toan khéi luong.
Céch 3: Sit dung phirong phdp bao toan khéi lirong
Vi phan g tao ra hai mudi nén NaOH da phan @ng hét.
So d6 phan @ng:

H,PO, + NaOH ——mu6i + HOH (H,0)
Ban chat phan tng la:

H" + OH  ——HOH

Nhan thiy: n,, =n__ =nyq, =0,4 mol

Tir d6 s tinh dugc khoi lugng cua H,0. Mat khac, khdi luong ciia hdn hop muoi da
biet va de dang tinh dugc khoi lwong cua NaOH (vi da bi€t so mol).
Theo bao toan khéi lugng, ta co:

mH3PO4 +mNaOH muo1 +1’1’l
My, +0,4.40=2595+0,4.18 > my, ,, =17,15 gam

RO rang voi cach 3 nay, loi giai da ngén gon hon nhiéu ma van dam bao tinh dé
hiéu. Vi dé bai hoi nong do mol ciia HsPO, chir khong hoi khdi lwgng ciia nd, nén
phai ndm duoc cac dau hiéu cho thiy mot bai tap s& sir dung phuong phép bao toan
khéi lugng thi méi cd thé nhin thay dugc.

Vi du 6: H3n hop X c6 khéi lugng 82,3 gam gom KCIOz, Ca(ClOs),, CaCl, va KCl.
Nhiét phan hoan toan X thu duoc 13,44 lit O, (dktc), chat ran Y gom CaCl, va KCI.
Toan bo Y tac dung vira du vai 0,3 lit dung dich KoCO3 1M thu dugc dung dich Z.
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Luong KCI trong Z nhiéu gap 5 lan lugng KCI trong X. Phan tram khéi lugng KCI
trong X la
A. 25,62%. B. 12,67%. C. 18,10%. D. 29,77%.
(Pé thi tuyén sinh Pai hoc khéi A nam 2012)
’ ' Hudng dan gidi ‘

Theo gia thiét, ta thay: Tinh dugc tong khoi lugng cua CaCl, va KCI trong Y bang
bao toan khéi lwong, tinh duoc sé6 mol CaCl, dya vao sé mol K,CO;z phan tng, tir
d6 tinh dugc khéi lugng CaCl,, KCI va sé mol KCl trong Y. Tinh dugc s6 mol KCI
trong Z dua vao sé mol CaCl,, KCI trong Y va bao toan nguyén té Cl, tir d6 tinh
dugc sb mol KCI trong X.
Ap dung bao toan khéi luong, ta co:

my =Myqy + Mgy +M

0,

<82,3=0,632+m,

(KCl,Ca(Cl, ) trong Y
Ban chat phan (ng cta Y véi dung dich K,COs la:
Ca™ +CO; ——CaCoO,

<m =63,1 gam

(KCl, CaCl, ) trong Y

63,1-0,3.111
= Neya, ong Y = Dk,c0, = 0,3 mol = ny, trong Y T =0,4 mol
Ap dung bao toan nguyén té Cl, ta co:
rlKCl trong Z = rlKCI trong Y + 21’1C21Cl2 trong Y = 0’4 + 0’32 = 1 m01

Theo gia thiét, suy ra:

n
Nyt pong X = % =0,2 Mol = %My yone x %7‘3"5.100% =18,1%

Vi du 7: Cho m gam bot Cu vao 400 ml dung dich AgNOs 0,2M, sau mot thoi gian
phan tng thu dugc 7,76 gam hdn hop chit rin X va dung dich Y. Loc tach X, rdi
thém 5,85 gam bot Zn vao Y, sau khi phan ng xay ra hoan toan thu dwoc 10,53
gam chat ran Z. Gia tri caa m Ia:
A.3,84. B. 6,40. C.512. D. 5,76.
(Pé thi tuyén sinh Pai hoc kh6i B nam 2011)

Hudng dan giai
Nhan théy: Ban chit hoa hoc cta bai toan 13 Zn, Cu tac dung véi dung dich AgNOs.
Chat khir 1a Zn va Cu, chét oxi hoa 1a AgNOs.
<s6 mol electron do Ag” nhan: n = 0,4.0,2 =0,08 mol
> g
s6 mol electron do Zn nhuodng : 2n,, =0,09.2 =0,18 mol

Do 2n,, >n,,, nén chi ¢6 Zn phan tng v6i AgNOs (vi Zn hoat dong hoa hoc

AgNO
manh hon Cu), Cu chwa phan ng. Chét rin thu duoc sau phan tng gébm Ag, Cu va
Zn con du, c6 khdi lwong bang tong khdi lwong chét rin X va Z.

10
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Theo béo toan nguyén tb Ag va bao toan electron, ta co:

BT Ag _ _ _
——on, =0, . =0, =008 {HAg =0,08 mol
= =
BTE _ —
2nZn phadn tng — nAg" nzn phan iing 0’04 mol

Theo bao toan khdi lwong ta cé:
m,, +mg, +my, ,, =my +m,

<0,08.108+m, +(5,85-0,04.65=7,76 +10,53 < m,, =

Vi du 8: Hoa tan hoan toan m gam hdn hop X gom Na, Na,O, NaOH va Na,COs
trong dung dich axit H2SO4 40% (vira du) thu duoc 8,96 lit hdn hop khi c6 ty khéi
dbi véi Hz bang 16,75 va dung dich Y c6 ndng do 51,449%. CO can Y thu duogc
170,4 gam mudi. Gié tri caa m la:
A.37,2gam. B.504gam. C.50,6gam. D.23,8gam.
(Pé thi HSG Tinh Thai Binh, nam 2011 — 2012)

Huéng dan giai
So d6 phan tng:
Na, Na,O

H
NaOH  + H,SO, —>Na,CO, +{c<2) +H,0 (1)
Na,CO, 2
Dung dich Y chi chira Na2SO4, 170,4 gam mudi 1a khéi luong ciia NazSOs.
. . 170,4
Khoi Iuvong dung dich Y la: m,, =————=331,2 gam.
01 lugng g WY =51 1499, g

Khi lugng hon hop khi CO, va H; 1a: my, =%.16,75.2 =13,4 gam.

)

2

Ap dung bao toan géc SO? ", ta co:

170,4 1,2.98
nHZSO4 = nNaZSO4 = E = 1,2 mol = mg, H,50, — m =204 gam

Ap dung bao toan khdi luong, ta co:
My +Myy 50, =Mygy T My, co,)

< m, +294=331,2+13,4=m, =[50,6 gam

Vi du 9: Cho m gam hdn hop cac kim loai Mg, Al, Zn tac dung vira du véi V lit
dung dich HNOs 1M, thu duoc san pham khur Ié} khi NO duy nhat va‘35,85 gam
muoi trong d6 oxi chiem 64,268% khoi lugng muoi. Gia tri cia m va V lan luot 1a
A. 25,93 va 0,64. B. 6,09 va 0,48.
C.5,61va0,48. D. 6,09 va 0,64.
(Pé thi thir THPT Chuyén — Pai hoc Vinh, nam 2011 - 2012)

Huéng dan giai

11
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Vi phan tmg cua Mg, Al, Zn v6i dung dich HNOg chi tao ra san pham khir duy nhét
12 NO nén mudi tao ra trong dung dich chi 1a mudi nitrat kim loai.

e X 64,268%.35,85
Theo gia thiét, ta co: n 0 trong NO: 20 musi 1—60 =1,44 mol.
1
Suy ra. rlNO; tao mudi = gnO trong NO5 tao mudi = 0’48 mol
Theo bao toan khéi luong, ta co:
m, g =Mg . +m - <3585=m; ., +048.62<<m, =6,09 gam

Theo bao toan electron, ta co:

0,48

3ng, = =0,48 mol = n, = R 0,16 mol.

nelectron trao déi nNog tao muoi
Theo béo toan nguyén td N, ta co:
+1y, =0,48+0,16 =0,64 mol = Vo, v =|0,64 lit

n =1n
HNO; NOj tao muéi

Vi du 10: Cho 12 gam hdn hop hai kim loai Fe, Cu tac dung vira da v6i dung dich
HNO3 63%. Sau phan tmg thu dugc dung dich A va 11,2 lit (dktc) khi NO2 la san
pham khir duy nhat. Nong d6 % cac chat co6 trong dung dich A 1a:

A. 36,66% va 28,48%. B. 27,19% va 21,12%.
C. 27,19% va 72,81%. D. 78,88% va 21,12%.
Huéng dan giai

Theo gia thiét, suy ra: Dung dich A chira hai mudi 1a Cu(NO3); va Fe(NO3)s.
Theo gia thiét va bao toan electron, ta co:
— Ny +m =12 64n, +56n, =12 (1)

—2LE 52n,, +3n,, =1y, < 20, +3ng =0,5(2)

tir (1) va (2) Cu(NO;),

n., =0,1 mol—>*—»n =n, =0,1 mol
—n

_ BT Fe _ —
ng, =0, mol———ng, o), =ng =0,1 mol

Theo bao toan electron, ta co:
n =N =Ny, =0,5 mol

electron trao doi NOj tao mu6i

Theo bao toan nguyén td N, ta co:

nHN03 - 1IINO; tao muoi + nNoz
1.63
S Ny, =0,5+0,5=1mol = m, o, = % =100 gam.
) : (4
Ap dung bao toan khdi lwong, ta co:
m

A =Mg, T Mg, +My, 0 —My, S my , =12+100-0,5.46 =89 gam

Vay ndng d6 phan trim ctia cac chét trong dung dich la:
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C%euno), = 0, 18;88 100% =[21,12%] va C%, o, = 0, 18542 100% =[27,19%

Luuy:

|mdd san — Mgy Mg e = Mgy = My,

Vi du 11: H3n hgp X gom SO va O, ¢6 ti khdi so véi H, bang 28. Nung néng hon
hop X mot thoi gian (cd xuc tac V20s) thu dugc hon hop Y ¢6 ti khoi so vai X bang
16/13. Hiéu suat caa phan ung tong hop SOs 1a
A. 62,5%. B. 75,0%. C. 50,0%. D. 60,0%.
(THPT Chuyén — Pai hoc Vinh, nam 2011 - 2012)

Huéng dan giai
Chon tong s6 mol caa SO, va O trong hdn hop X 1a 1 mol, ta co:

e | Mso, T 1o, =1 ng, =0,75 mol ng,
g = =>—2=3>2
64ng, +32n, =28.2.(ng, +n, ) n, =0,25 mol N,

Vay hiéu suat phan tng tinh theo O,, do SO, du.
Phan ting cua SO- véi Oz:

250, +0, —2 5280,

Goi sb mol SO, phan ing la 2x thi s6 mol O, phan tng la X. Sau phan ung s6 mol
SOs tao ra 1a 2x, nén s6 mol khi sau phan wng giam so véi s6 mol khi truc phan tng
1a x mol.

Cain ctr vao s6 mol khi truéc va sau phan ang, két hop véi bao toan khoi luong va gia
thiét, ta co:

J— — n 1\_/[Y
m, =m, = Mx.ny, =My.n, jﬁzl\_/l_xza Q)
<t Lha . |ng =
Mat khéc, ta co: )
n, =1-
ay tu 3 0,185
Vay tir (*) va (**), tasuy ra: x=0,185 mol = H= e =[75%)

’

Vi du 12: Hon hop X gdm Ha, CoHa va CaHg ¢6 ti khdi so véi H 12 9,25. Cho 22,4
lit X (dktc) vao binh kin c6 san mot it bot Ni. Dun nong binh mét thoi gian, thu
dugc hon hop khi Y cé ti khéi so véi Hz bang 10. Tong s6 mol Hz da phan ung la
A. 0,070 mol. B.0,015mol. C.0,075mol. D. 0,050 mol.
(Pé thi tuyén sinh Pai hoc khéi A nam 2013)

Huéng dan giai
Ap dung bao toan khéi lwong, ta c6:
m, =m, :>nX.1T/Ix =nY.1\_/[Y <1.9,25.2=10.2.n, <n, =0,925 mol

= Ny, pin g = Dy —Ny =1-0,925=0,075 mol
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Vi du 13: HOn hop X gdm H, va CoHq 6 ti khoi so v6i Hy 14 7,5. Dan X qua Ni
nung néng, thu dugc hon hgp Y c6 ti khoi so véi Hz 1a 12,5. Hiéu suat ciia phan tng
hidro hoa la:
A. 70%. B. 60%. C. 50%. D. 80%.
(Pé thi tuyén sinh Pai hoc khéi A nim 2012)

Huéng dan giai

Tim hwéng giai: Biét khdi lwong mol trung binh cua hai khi Ha va CoHs s& tim
duoc ti 18 mol caa ching (dwa vao so d6 duong chéo hoidc cong thac tinh khoi
luong mol trung binh), tir 6 suy ra tinh hiéu suat phan ng theo H, hay C2H, (hiéu
suit phan ng tinh theo chét thiéu). Dwa vao khéi lwong mol trung binh caa X, Y va
su bao toan khéi lwong tim duoc ti 16 mol khi trong X va Y. Chon s mol khi X va
Y dung bang ti 1é mol ciia chling. Tir d6 suy ra: sé mol Ha, C2Hq trong X, s6 mol Hy,
C.H4 phan &ng va suy ra hiéu suat phan tng:

C.H 28 15-2=13 n. 13 1
2y \15 / - CH, 3

H, 2 — > 28-25=13 ny, 131

Nhu vay, hiéu suat phan ang c6 thé tinh theo H, hoic C,H, (vi phan tng cua anken
véi Hp xay ratheotilé mol la 1: 1):

— — n, My 125 5
m, =m, =n, Mx =n,My . Qe S
HY Mx 7,5 3
n, =5 n an ddu =n an dau :2’5 n an (i, 2
:{ X N H, ban d C,H, ban d :>H=M=—.100%=
n, = 3 nH2 phan ting =Ny —Ny = 2 nH2 ban dau ’5

Luwu y: Phan ung cong Ha vao hidrocacbon khong no:

CnH2n+2—2a + aHZ t—0)C11H211+2
Suy ra: Trong phan g cong Ho, s6 mol khi gidm la s6 mol H, da tham gia phan
ung. Nguoc lai, trong phan &ng tach Hy, s6 mol khi tang 1a so mol Hy bi tch ra.

Vi du 14: Cho 28,2 gam hdn hop hai ancol don chuc tac dung hét véi 11,5 gam Na,
sau phan wng thu 39,3 gam chat rin. Néu dun 28,2 gam hdn hop trén véi H2SO4 dic
& 140°C, thi thu dugc bao nhiéu gam ete:
A.19,2gam. B.23,7gam. C.24,6gam. D.21,0gam.
(THPT Chuyén Nguyén Hué — Ha Néi, nim 2012 — 2013)

Huéng dan giai
Phan (g cta hai ancol ROH v6i Na
Theo bao toan khoi lugng, ta co:

m- +m

ROH Na = 1T,

‘chat ran

+ n’lH2

4
<:>28,2+11,5=39,3+mHz =my =0,4 gam < ny, =0’7=0,2 mol.

Trong phan tmg cia ancol v6i Na, H trong nhom — OH da chuyén hét vao Hy, nén
ap dung bao toan nguyén t6 doi v4i nguyén tir H trong nhom — OH, ta ¢o:
N, = 2nH7 =2.0,2=0,4 mol

14
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Phan g ete hoa hai ancol ROH : H trong nhém — OH di chuyén hét vao H,O
Trong phan tmg ete hoa ancol, H trong nhdm — OH da chuyén hét vao H,O, nén ap
dung bao toan nguyén td H trong nhém — OH, ta co:

2ny o =ng,, =0,4 mol =n,, , =0,2 mol

Ap dung bao toan khdi lugng, ta co:

My =Moo +my < 282=mg - +0,2.18 > mg - = 24,6 gam

Vi du 15: Cho 0,46 gam Na vao 20 gam dung dich gidm #n (chta 4,2%
CH3COOH). Sau khi két thic phan tmg dem c6 can dung dich thu dugc m gam chét
ran. Gia tri caa m 1a:
A.0,8. B. 1,388. C. 1,286. D. 1,148.
(THPT Chuyén — Pai hoc SPHN, nam 2011 - 2012)

Huéng dan giai

nyg, = 0’;;6 =0,02 mol
Theo giai thiét: 50420
Nescoon = ———— =0,014 mol

Suy ra:ny, >ngy oo Vi VAY, sau khi Na phan ang hét voi CHCOOH thi phan
con lai s& phan ng véi H20.
So do phan ung:

2

CH,COOH CH,COONa
Na+ S ) +H
H,O NaOH

Cb can dung dich sau phan ung, thu duoc chét ran 12 CH;COONa va NaOH.
Theo bao toan electron, ta co:

ny, = 2nH2 =>n, = %nNa = %.0,02 =0,01 mol

Theo bao toan khéi lugng, ta co:

m +1m,

My, +Mey, oo = Ment rin H

<0,46+204,2%=m,, . +0,022<m,, . =[1,388 gam

Vi du 16: Pun néng a gam mét hop chit hitu co X (chira C, H, 0), mach khdng
phan nhanh vai dung dich chira 11,2 gam KOH dén khi phan ung xay ra hoan toan,
thu dugc dung dich A, dé trung hoa dung dich KOH du trong A can ding 80 ml
dung dich HC1 0,5M. Lam bay hoi hdn hop sau khi trung hoa mét cach can than,
nguoi ta thu duoc 7,36 gam hon hop hai ancol don chic Y va 18,34 gam hdn hop
hai mudi Z. Gia trj cua a la:

A. 14,86 gam. B. 16,64 gam. C. 13,04 gam. D. 13,76 gam.

Huéng dan giai
Theo gia thiét, ta thay: Trong hdn hop Z c6 mot mudi 1a KC1, mudi con lai 1a mudi
clia axit hiru co. Thity phan X trong KOH tao ra hdn hop hai ancol va mot mudi cua
axit hiru co, nén X 1a este hai chirc, dugc tao thanh tir axit hai chirc va hai ancol don
chuec.

15
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So dd phan ¢ng thity phan este X biang KOH va trung hoa KOH du bang HCI:
X+KOH+HCl—— Y +Z+HOH (H,0)
Theo bao toan nguyén t H, ta c6: n,,., =N, =0,04 mol.
Theo bao toan khéi luong, ta co:
my + My, + My =My +m, +my

< my+11,2+0,04.36,5=7,36+18,34+0,04.18 < a=|13,76 gam

Vi du 17: Cho 200 gam mt loai chét béo c6 chi s6 axit bang 7 tac dung vira di voi
mot lugng NaOH, thu dugc 207,55 gam hon hgp muoi khan. Khoi luong NaOH da
tham gia phan ung la:
A. 31 gam. B. 32,36 gam. C. 30 gam. D. 31,45 gam.
(Pé thi tuyén sinh Pai hoc khéi B nam 2011)

Huéng dan giai
Kién thirc can nhé:Chi so axit 1a s6 mg KOH ding dé trung hoa axit béo tu do c6
trong 1 gam chat béo.
Theo gia thiét suy ra thanh phan chat béo gdm trieste cua glixerol C,H,(OOCR),va
axit béo tw do RCOOH. ’
Khi cho NaOH phan ung véi chat béo s& xdy ra hai phan ung: Trung hoa axit béo ty
do va thay phén chat béo:

RCOOH +NaOH——>RCOONa+ H,0 1)
C,H,(OOCR), +3NaOH—>3RCOONa + C,H,(OH),  (2)
3x — X

Theo khéi niém vé chi sb axit, ta phai chuyén doi lugng NaOH phan tng trung hoa
axit béo tu do theo KOH.
200.7

Ta co: Ny 0 = NNGOH trung hoa — TYKOH trung hoa — 100056 =0,025 mol.

Dit s6 mol NaOH tham gia phan &ng thay phan 13 3x thi s mol cia CsHs(OH)s tao
thanh la x mol. )
Ap dung bao toan khoi lugng cho phan utng (1), (2), ta co:

Mg 060 T ZmNaOH =M, 5 TMe gy o), TMyo

<200 +40(0,025 +3x) = 207,55+ 92x +0,025.18 < x = 0,25 mol
= My =40(0,025+3x) = 40(0,025+3.0,25) =

Vi du 18: H3n hop X gém 2 amino axit no (chi c6 nhém chirc — COOH va — NH,
trong phan tir), trong do ti 1¢ mo. my = 80: 21. Bé tac dung vira dii véi 3,83 gam hdn
hop X can 30 ml dung dich HCI 1M. Mt khac, ddt chay hoan toan 3,83 gam han
hop X cin 3,192 lit O, (dktc). Dan toan bo san pham chay (CO,, H,0 va Ny) vao
nude voi trong du thi khdi lwong két tia thu duoc 12
A. 20 gam. B. 13 gam. C. 10 gam. D. 15 gam.
(Pé thi tuyén sinh Pai hoc khéi A nim 2012)

16
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Huéng dan giai
Tim hwéng giai:
+ Biét duoc ti 1é khdi lugng ctia O va N trong X s€ tinh dugc ti 1€ mol cta chung.
Khi hén hgp amino axit phan tng véi HCI thi chi ¢6 nhom — NH, phéan tmg, biét
dugc sé mol HCI phan ting s& tinh duoc sé mol — NHa.
+ Tur d6 tinh duoc sd mol N va O trong X. Dya vao su bdo toan s6 mol O va bao
toan khdi luong (vi c6 dau hiéu (4): cho biét sé mol O tham gia phan tng d6t chay
hop chét hitu co X) s& tinh dugc sé mol CO; va H,0 sinh ra.
+  Tir d6 suy ra s6 mol va khéi lugng CaCOs dya vao su bao toan nguyén t6 C:

suy luan

= =Nyg =0,03 mol (1)
Do _80.21_35 o) wwaw ,p 01 mol
¢ 16714 15 o
BT O

——— Nyt 2n02 = 2nCOZ +ny, < 0,1+2.0,1425= 2nCOZ +0y, 3)

gia thiét
n

—=omy +m,, =My, My, +my <8,49=44n., +18n, ,+14.0,03 (4)

_weae )Mo =0,125 mol
n¢, =0,13 mol

= Neyeo, =Neo, =0,13 mol = m,, =0,13.100 =

Vi du 19: Thuy phan hoan toan 150 gam hén hop céac dipeptit thu duoc 159 gam
cac aminoaxit. Biét ring cac dipeptit duoc tao bai cac aminoaxit chi chira mot
nguyén tr N trong phan tir. Néu lay 1/10 khéi luong aminoaxit thu dugc tac dung
v6i HCI du thi lwgng mudi thu duoc 1a:
A. 19,55 gam. B.20,375gam. C. 23,2gam. D. 20,735 gam.
(THPT Chuyén Hung Vuong — Pha The, nam 2010 — 2011)

Huéng dan giai
Phan tir dipeptit chira 1 lién két peptit, nén khi thity phan can 1 phan tir nudc va tao
ra hai phan tir amino axit. Vi méi phan tir amino axit c6 1 nguyén tir N tirc 1a ¢6 1
nhém — NH., nén dé phan @ng hét vai hai phan tir amino axit thi can 2 phan tir
HCI. Do d6 ta c6 so do (1).
dipeptit + H,0 + 2HCl——> muoi (1)
Theo bao toan khéi lwgng trong phan ng thay phan peptit va (1), ta co:

m +m m

dipeptit H,0 = I ino axit

< 150+my , =159=my, , =9 gam=n, , = % =0,5 mol.
— =0y =20, 5 =2.0,5=1mol.
Theo bao toan khédi lugng trong phan tng cua hdn hop cac amino axit véi HCI, ta

thu duoc:
1 1
m, = E(mamin wit TMye) = 5(159 +1.36,5)=|19,55 gam
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Vi du 20: X la tetrapeptit c6 cong thirc Gly — Ala — Val — Gly. Y la tripeptit c6 cong
thirc Gly — Val — Ala. Pun m gam hdn hop A gom X, Y ¢ ti 1é mol tuong ung la 4:
3 véi dung dich KOH vira du sau khi phan ung xay ra hoan toan cé can dung dich
thu duoc 257,36 gam chat ran khan. Gia tri caa m la:
A. 150,88 gam. B. 155,44 gam. C. 167,38 gam. D. 212,12 gam.
(THPT Chuyén Nguyén Hué — Ha Néi, nam 2010 — 2011)

, Huéng dan giai
Bo tro kien thic: Thuy phén lién két peptit trong méi truong kiem:
— CO|-NH — +H —~OH|]——>— COOH + - NH,
— COOH + KOH———- COOK +H, 0O

— CONH - +KOH—— - COOK +—-NH,
Nhue vay, khi thiy phan 1 lién két peptit can mét phan ti KOH. Suy ra thiy phan n —
peptit (chiza n — 1 lién két peptit) can (n — 1) phan tix KOH. Ngoai ra trong phan ti
peptit con ¢é dau C (c6 1 nhdm — COOH) nén can thém 1 phan tix KOH dé trung
hoa va tgo ra mét phan tir H,0. Do dé ta c6 so do (1), (2). Dieu nay chi ding khi
peptit duoc tao thanh tir cac « — amino axit c6 1 nhom — NHz va 1 nhém — COOH.
Cong thuc cua cac amino axit tao peptit X, Y va khéi lwgng mol cua ching:
Gly: H:NCH.COOH (M = 75) Ala: CHsCH(NH,)COOH (M = 89)
Val: CHsCH(CH3)CH(NH2)COOH (M = 117)
M, =2.75+89+117-3.18 =302 g/ mol

M, =75+89+117-2.18=245 g/ mol

Dua vao ciu tao cua X va Y, suy ra: <

So dd phan ng:
Gly — Ala—Val -Gly + 4KOH——mu6i+ H,0 (1)

4x — 16x ——> 4x
Gly — Val — Ala + 3KOH ——> muéi + H,0 2)
3X — 99X ——> 3x

Ap dung bao toan khéi lugng cho phan tng (1), (2), ta co:
my +my +Mygy =M, 5 +My

& 4x.302 4 3x.245 +25x.56 = 257,36 + 7x.18 < x = 0,08 mol

=m=my +m, =4.0,08.302+3.0,08.245=|155,44 gam
Dang 2: Tim chit

Buwéc 1: Lap so do phan ang biéu dién qua trinh chuyén héa giita cac chat.

Bud6c 2: Can clr vao cac gia thiét, phan tich, danh gia dé lya chon mot trong hai
hudng giai sau:

+ Dua vao gia thiét va hé qua 2 cua dinh luat bao toan khéi luong dé tinh khéi
luong, s6 mol cac thanh ph?in tao nén hop cht, 1ap ti 1€ mol cta chung, tir d6 suy
ra cong thirc hop chat.

+ Dua vao gia thiét va hé qua 1 cta dinh luat bao toan khdi lugng dé tim khéi
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lwong mol cua chit (don chat, hop chat) hodc khéi lugng mol trung binh cua hdn
hop cac chat, tir do suy ra cong thic cua chat.

Cac vi du minh hoa

Vi du 1: Hoa tan hoan toan 24 gam hén hop X gom MO, M(OH), va MCO3 (M Ia
kim loai c6 hoa tri khéng dbi) trong 100 gam dung dich H,SO4 39,2% thu dugc 1,12
lit khi (dktc) va dung dich Y chi chira mot chat tan duy nhat c6 nong do 39,41%.
Kim loai M la
A. Mg. B. Cu. D. Zn. D. Ca.
(Pé thi tuyén sinh Pai hoc khbi B nam 2013)

‘ Huéng dan giai
So d6 phan tng:
(MO, M(OH),, MCO,) + H,S0, ——MS0, +CO, + H,0
Theo bao toan khéi lwong, ta co:

My + My, gy,50, = Myung gicn y T Mo,

©24+100=m,,, 0y +0.05.44=m,, .. =1218 gam
=My, =39,41%.121,8 =48 gam (*)
Theo bao toan nhém SO; , ta co:

Ny, =Ny g0, = %:’2% =0,4 mol (**)

Tur (*) va (**) suy ra: My, =120 g/ mol =M,, =24 g/mol = M Ia Mg
Luu y: Néu truong hop tao ra muoi MSO, khong thoa man thi ta xét thém truong
hop tao ra musi M(HSO4)2. O bai nay, néu @ cho tao ra M(HSOs)2 thi hay hon,
nhiéu hoc sinh sé khdng ngo tai.

Vi du 2: Lic 13,14 gam Cu véi 250 ml dung dich AgNO3 0,6M mat thai gian thu
duoc 22,56 gam chat ran A va dung dich B. Nhing thanh kim loai M ning 15,45
gam vao dung dich B khudy déu dén khi phan tng hoan toan thu dugc dung dich
chi chira mot mudi duy nht va 17,355 gam chit ran Z. Kim loai M a:
A. Zn. B. Mg. C. Pb. D. Fe.
(THPT Chuyén Nguyén Hué — Ha Néi, nam 2010 — 2011)

Huéng dan giai
Theo gia thiét, suy ra: Ban chit cua bai toan 1a cac kim loai M va Cu tac dung voi
dung dich AgNOs.
Khi cho kim loai M vao dung dich mudi B, sau phan tng thiy khéi lwong chét ran
thay ddi, chiing to M da tham gia phan tng. VVay mubi duy nhét trong dung dich sau
phan tng 1a M(NOs)y.
Chét ran A va Z gom ¢6 Cu, Ag (n,, =n,,,, =0.25.0,6=0,15 mol) va c6 thé c6 M
con du, ta co:

May — M, £y

mg, +m,, +m
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= 13,14+0,15.108+ m,, . =22,56+17,355 = m,, ., = 10,575 gam
— S My e = My + My g, = 15,45-10,575= 4,875 gam

Theo bao toan nguyén té M va nhom NO; , ta co:

BT M _ 4,875
BTNT nM(N03>X =1y phan dng — M
— BTN sx.n =0,15

M(NO,), — Magno,

:>x.4’f/l75 —0,15=> M Z3p 5 v 5 M =65 g/ mol =
X

Vi du 3: Khi crackinh hoan toan mot thé tich ankan X thu dugc ba thé tich hdn hop
Y (cac thé tich khi do ¢ cung diéu kién), ti khoi cta Y so vai Hz bang 12. Cong thic
phan tir caa X la:
A. CsHia. B. CsHs. C. C4Hqo. D. CsHya.
(Pé thi tuyén sinh Pai hoc khéi A nam 2008)

Huéng dan giai
Dbi vai cac chat khi va hoi, & cung diéu kién thi ti 1é thé tich bang ti 1 s mol. Suy
n, V, 3
ra—L=—Y==2

n V. 1

X X
Theo bao toan khéi lugng, ta co:

n,My 3.12.2 X
=S =T X A CH,

Ny

m, =m, =>n,M, =n,My =M, =

Vi du 4: Hon hop X gdm hidro va mot hidrocacbon. Nung nong 14,56 lit hn hop
X (dktc), c6 Ni xuc tac dén khi phan (mg hoan toan thu duoc hdn hop Y ¢ khdi
luong 10,8 gam. Biét ti khdi cua Y so voi metan 1a 2,7 va Y ¢6 kha ning lam mat
mau dung dich brom. Cdéng thic phan tir cia hidrocacbon la:

A. CzHs. B. CsHe. C. CsHa. D. C4Hs.

Huéng dan giai
Vi hén hop Y ¢6 kha ning lam méat mau dung dich brom nén trong Y con chira
hidrocacbon khéng. Nhu véy, hidro trong X di phan tmg hét.
Goi hidrocacbon trong X 1a A.
0o 14,56

X =0,65 mol
r 1k . 22,4
Theo gia thiét, ta co: 10.8
n, ==Y =——°_ ~0,25 mol
My 2,7.16
=Ny gonex =Nx —Ny =0,65-0,25=0,4 mol =n,, . x =0,65-0,4=0,25 mol.

Theo béo toan khéi luong, ta cé:
m, =m, =10,8 gam

=my =2n, +M,n, =0,08+M,.0,25=10,8 =M, =40 g/mol =[X 1a C,H,
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Vi du 5: Cho 16,4 gam hdn hop X gom 2 axit cacboxylic la dong ding ké tiép nhau
phan wng hoan toan véi 200 ml dung dich NaOH 1M va KOH 1M thu dugc dung
dich Y. C6 can dung dich Y, thu duoc 31,1 gam hdn hop chét ran khan. Cong thirc
cua 2 axit trong X la:
A. C2H40; va C3H40.. B. C2H40; va C3HeOo.
C. C3H4Oz va C4H602. D. C3H502 va C4H802.
(Pé thi tuyén sinh Cao ding nim 2010)

Huéng dan giai
Ban chat phan (g trung hoa axit cacboxylic bang dung dich kiém:
(~ COOH +OH™——~C00" +HOH (H,0))

Theo bao toan khéi luong, ta co:

my +My, +m +m,

m H,0

NaOH — Mlehat rén

<16,4+0,2.(40+56) =31,1+mHZO Smy =45 gam=ny =0,25 mol.

Dua vio dép 4n ta thiy: X I3 hai axit hiru co don chiic ¢6 cong thic 12 RCOOH.
Theo bao toan nguyén té H trong nhom — COOH, ta c6:
my, 16,4

=Nyoy = 0,25 mol = I\_AECOOH =—= =65,6 g/ mol
n, 0,25

Suy ra X gom hai axit Ia: (M =60 g/mol), (M =74 g/mol)

Nz coon

Vi du 6:D6t chay hoan toan 13,4 gam hop chat hitu co X bang khong khi vira da
(chtra 80% N va 20% O, vé thé tich), thu dugc 22 gam CO,, 12,6 gam H,0 va
69,44 lit N, (dktc). Xac dinh CTPT cua X biét cong thic phan tir tring véi cong
thirc don gian nhét.
A. C5H14N2. B. C5H1402N. C C5H14ON2. D. C5H1402N2.
(Pé thi thit THPT Quynh Luu 1 — Nghé An, ndm 2010 — 2011)

Huéng dan giai
Goi sb mol cua Nz va O trong lwong khdng khi can dung dé dét chay hét X lan luot
la 4x va x.
m, =4x.28=112x gam
Suy ra: ’ = My =My, +M, = 144x gam
m, =32x gam : :
Theo gia thiét, sau phan mg dot chay thu dugc:
69,44
n, =—/——
> 22,4

Ap dung bao toan khéi lwong, ta c6:

=3,1 mol = my, =3,1.28 =86,8 gam

my +m Mg, +my o +my

Kkhong khi —

& 13,4+144x=22+12,6+86,8 < x =0,75 mol

0,
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2

2
Ne =N, =ﬂ =0,5 mol

Trong phan tu X, ta c6:{ ny =2ny =20y 00 e = 2-3,1—2.4.0,75=0,2 mol

n, =2n,,= 2.% =1,4 mol

KL, 13,4-12n. —1.n, —14n, 13,4-12.0,5-1,4-14.0,2
© 16 16
Ti 1& s6 mol cua céc nguyén tir trong X Ia:
n.:n,:ng:ny=0,5:1,4:0,2:0,2=5:14:2:2

Vay cong thuc phan ta cua X la [C,H,,O,N, | (vi cbng thuac phan tir cua X tring voi
cong thire don gian nhat).

=0,2 mol

Vi du 7: H3n hgp X gom hai este don chutc 1a ddng phan cia nhau. Pun néng m
gam X véi 300 ml dung dich NaOH 1M, két thic phan tng thu duoc dung dich Y
va (m — 8,4) gam hdn hop hoi gém hai andehit no, don chtrc, dong dang ké tiép co ti
khdi hoi so véi H, 12 26,2. Cd can dung dich B thu dwgc (m — 1,1) gam chat ran.
Cong thue cua hai este la

A. HCOOCH = CHCHj3 va CH3COOCH = CHa.

B. HCOOC(CHs3) = CH, vd HCOOCH = CHCH.

C. C;HsCOOCH = CH; va CH3COOCH = CHCHs.

D. CH3COOCH = CHCH3; va CH3COOC(CHs) = CHa.

(THPT Chuyén — Pai hoc Vinh, ndm 2010 — 2011)

Huéng dan giai
Thuy phan este don chirc thu dugc andehit nén dat cdng thac trung binh caa hai este
trong hdn hop X 1a RCOOCH = CHR'. Chét rén thu dugc gdm RCOONa va c6 thé
¢6 NaOH du.
Phan tng thuay phéan:
RCOOCH = CHR' + NaOH—"—>RCOONa +R'CH,CHO
Ap dung bao toan khdi lwong cho phan g thay phan este, ta co:

mﬁCOOCH:CHE + mNaOH = mchﬁ't rin +mECHZCHO
<& m+0,340=m-11+m-8,4 < m=21,5gam
Theo gia thiét:

_m-84 215-84

MECHZCHO = 26,22 = 52,4 = niCHZCHO = 52’4 = 52’4 = O’ 25 mol
Theo bao toan géc R', ta co:
21,5
NrcoocH-cui = nECHZCHo =0,25 mol = MECOOCH:CHE = 0.25 =86 g / mol

Vay hai este la: |HCOOCH = CHCH, va CH,COOCH =CH,

22




khangvietbook.com.vn DT: (08) 39103821 — 0903906848

Vi du 8: Peptit X bi thuy phan theo phuong trinh phan ng:
X+2H,0—2Y +Z

(trong d6 Y va Z la cac amino axit)
Thily phan hoan toan 4,06 gam X thu dugc m gam Z. Dt chay hoan toan m gam Z
can vira du 1,68 lit khi O (dktc), thu duoc 2,64 gam CO», 1,26 gam H,0 va 224 ml
khi N2 (dktc). Biét Z c6 cong thirc phan tir tring véi cong thic don gian nhat. Tén
goicuayY la
A. glyxin. B. lysin. C. axit glutamic. D. alanin.
(Pé thi tuyén sinh Pai hoc khdi A nim 2013)

Huéng dan giai
Cach 1: Tim Z mot cach bai ban
2,64

n., =——=0,06 mol
co, 44
Y CAA, s 1,26
Theo gia thiet, khi dot chdy Z thu duoc:{ n, , = TS 0,07 mol
n, = 0,224 0,01 mol
P224

=1 =ng, =0,06 mol; n,; =2ny , =0,14 mol; ny =2ny =0,02 mol.
Theo gia thiét va bao toan khéi luong, ta co:
m, +m, =My, +my,+my

< m, +0,075.32=2,64+1,26+0,01.28 < m, =1,78 gam.

~m, -m.-m, -my 1,78-0,06.12-0,07.2-0,01.28
Olr’ongZ 16 16
Ti 1€ s6 nguyén tir trong Z la:

n.:n,:ng:ng =0,06:0,14:0,04:0,02=3:7:2:1

Cong thirc phan tir cua Z 1a CsH7O:N (vi cong thirc phan tir cua Z tring voi cong
thuc don gian nhat).
Theo phan ng, ta c0:

=0,04 mol

—=n

1,78

=2n =2.-—=0,04 mol
Y C;H,0,N 39

Theo béo toan khi luong, ta co:
my +my , =m, +m,

@4,06+0,04.18=mY+1,78@mY=3:>MY=&:OO4=75 g/ mol
n 5

Vay Y 1a |glyxin: H,NCH,COOH

Céch 2: Tim nhanh Z da vao céng thirc tong qudt ciia amino axit
Khi d6t chay Z, ta thu dugc ti 1 n. :n, =ng, :2ny, , =3:7. Suy ra cong thirc cia Z

Ia C3H70xNy.
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Nhéan théy: s0 H=2s6 C+1<7=23+1, nén X phai la amino axit no, trong phan
tir c6 mot nhom — COOH va 1 nhom — NH; (CnH2n+102N). Vay cong thitc phan tir
cuaZla C3H702N.
Tir d6 1am twong tu nhu trén dé tim duoc két qua. R rang véi cach 2 thi thoi gian
duogc rit ngin hon nhiéu.
III.BAI TAP AP DUNG
1. Bai tdp co loi gidi
Bai tap danh cho hoc sinh 16p 10
Cau 1: Cho V lit Cl; tac dung vai dung dich NaOH vira du & diéu kién thuong, co
can dung dich thu dugc m; gam muoi khan. Ciing lay V lit Cl, cho tc dung véi
dung dich NaOH vira da, dun noéng ¢ 80°C, c6 can dung dich thu dugc m, gam
mudbi. Thé tich khi Cl, do & cung diéu kién. Tilé my : ma la:
A l:2 B.1:15. C.1:1. D.2:1
(THPT Chuyén Hung Vuong — Pha Tho, nam 2011 — 2012)
Cau 2: Hoa tan hoan toan 23,8 gam hon hop mot mudi cacbonat cta cac kim loai
hoa tri I va mudi cacbonat cua kim loai hoa tri II trong dung dich HCI. Sau phan
ing thu dugc 4,48 lit khi (dktc). Pem ¢6 can dung dich thu dugc bao nhiéu gam
muoi khan.
A. 13 gam. B. 15 gam. C. 26 gam. D. 30 gam.
Cau 3: Hoa tan hoan toan 7,8 gam hdn hop Mg va Al bing dung dich HCI du. Sau
phan ting thay khéi hrong dung dich ting thém 7,0 gam so véi ban dau. S5 mol axit
da tham gia phan tng la:
A. 0,8 mol. B.0,08 mol. C.0,04mol. D.0,4mol.
CAu 4: Hoa tan hoan toan 2,81 gam hon hop gom Fe203, MgO, ZnO trong 500 ml
axit H2SO4 0,1M (vira da). Sau phan (ng, hon hop muodi sunfat khan thu duoc khi
cd can dung dich c6 khéi luong 1a:
A.6,81gam. B.481gam. C.3,81gam. D.5,81gam.
(Pé thi tuyén sinh Dai hoc khéi A nam 2007)
Cau 5: Cho 3,68 gam hdn hop gom Al va Zn tac dung véi mot lwong vira da dung
dich H,SO4 10%, thu dugc 2,24 lit khi H, (& dktc). Khéi luong dung dich thu dugc
sau phan ung la:
A. 101,48 gam. B.101,68 gam. C.97,80gam. D. 88,20 gam.
(Pé thi tuyén sinh Dai hoc khbi A nam 2009)
Cau 6: Cho m gam hdn hop kim loai gom Al, Mg, Zn phan tng hét véi dung dich
H,SO; lodng, du thi thu duoc dung dich X chtra 61,4 gam mudi sunfat va 5m/67
gam khi H.. Gia tri caam la
A. 10,72. B. 17,42 C. 20,10. D. 13,40.
(Pé thi thir THPT Chuyén — Pai hoc Vinh, nam 2012 - 2013)
Cau 7: Hon hop A goém CuSOs, FeSOq, Fex(SO4)s, trong do phén tram khéi lwong
cua S la 22%. Lay 50 gam hon hop A hoa tan trong nudc, thém dung dich NaOH
du, két toa thu dugc dem nung ngoai khong khi tdi khbi lugng khong dé6i. Lugng
oxit sinh ra dem khir hoan toan bang CO thu dugc m gam chat ran. Gia tri cia m la:
A. 17 gam. B. 19 gam. C. 20 gam. D. 18 gam.
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(THPT Chuyén Hung Vuong — Phii Tho, nam 2010 - 2011)
Cau 8: Dot chay hoan toan 8,96 lit H,S (dktc) trong oxi du, rdi dan tat ca san pham
vao 50 ml dung dich NaOH 25% (d = 1,28). Nong d6 phan trim cua mudi trong
dung dich la:
A.47,92%. B. 42,98%. C. 42,69%. D. 46,43%.
Cau 9: Tron lan 500 ml dung dich H2SO4 0,3M véi 200 ml dung dich hdn hop
NaOH aM, sau phan tmg thu dwoc dung dich X chi chira 19,1 gam mudi. Gia tri cia
ala
A.0,5. B. 1. C.15. D. 2.
Cau 10: Khi hoa tan b gam oxit kim loai hda tri 1l bang mot lwong vira du axit dung
dich H2S04 15,8% ngudi ta thu dwoc dung dich mubi c6 nong d¢ 18,21%. Vay kim
loai hoa tri Il la:
A. Ca. B. Ba. C. Be. D. Mg.
Bai tap danh cho hoc sinh 16p 11
Cau 11: Hoa tan 17 gam hén hgp NaOH, KOH, Ca(OH); vao nudc dugc 500 gam
dung dich X. Bé trung hoa 50 gam dung dich X can ding 40 gam dung dich HCI
3,65%. C6 can dung dich sau khi trung hoa thu duoc khéi lwong mudi khan Ia:
A.3,16 gam. B.244gam. C.158gam. D.1,22 gam.
Cau 12: A la hdn hop khi gdm SO, va CO; c6 ty khéi hoi so véi Hp 1a 27. Din a
mol hon hop khi A qua binh dyng 1 lit dung dich KOH 1,5a M, sau phan tng c6
can dung dich thu dwoc m gam muédi. Biéu thuc lién hé gittam va a la:
A. m=203a. B. m = 193,5a.
C. m=12%. D. m = 184a.
(THPT Chuyén Nguyén Hué — Ha Néi, niam 2010 — 2011)
Cau 13: Cho m gam hdn hop Al, Al,Os, AI(OH)s tac dung véi dung dich H,SO4
19,6% vira du thu duoc dung dich X c6 ndng do 1a 21,302% va 3,36 lit Ha (dktc).
Cd can dung dich X thu dugc 80,37 gam mubi khan. m ¢ gid tri 1a:
A.2418 gam. B. 28,98 gam. C. 18,78 gam. D. 25,09 gam.
Cau 14: Cho 50 gam dung dich BaCl, 20,8% vao 100 gam dung dich Na,COs, loc
bo két tua dwoc dung dich X. Tiép tyc thém 50 gam dung dich H,SO4 9,8% vao
dung dich X thay thoat ra 0,448 lit khi (dktc). Biét c&c phan tng xay ra hoan toan.
Khéi Iwong dung dich sau cung thu duoc Ia:
A. 198,27. B. 189,27. C.212,5. D. 286,72.
Cau 15: Cho 7,68 gam Cu vao 200 ml dung dich gém HNOs 0,6M va H2S0,4 0,5M.
Sau khi cac phan ing xay ra hoan toan (san pham khir duy nhat 1a NO), ¢d can can
than toan bo dung dich sau phan ng thi khéi lwgng mudi khan thu duoc Ia:
A. 20,16 gam. B. 19,76 gam. C. 19,20 gam. D. 22,56 gam.
(Dé thi tuyén sinh Pai hoc khbi A nam 2011)
Cau 16: Pun néng hdn hop khi X gom 0,02 mol C,H; va 0,03 mol H, trong mot
binh kin (xac tac Ni), thu duoc hdn hqp, khi Y. Cho Y 16i tir tir vao binh nudéc bro~m
(du), sau khi két thuc cac phan ung, khoi lugng binh tang m gam va c¢6 280 ml hon
hop khi Z (dktc) thoat ra. Ti khdi cua Z so véi Ha 1a 10,08. Gia tri caam la
A. 0,328. B. 0,205. C. 0,585. D. 0,620.
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(Pé thi tuyén sinh Pai hoc khéi A nam 2010)
Cau 17: Hn hop X gdm 0,15 mol vinylaxetilen va 0,6 mol Hz. Nung néng hdn hop
X (xtc tac Ni) mot thoi gian, thu dugc hdn hop Y ¢ ti khéi so voi Hz bang 10. Dan
hén hop Y qua dung dich brom du, sau khi phan (ng xay ra hoan toan, khéi lwong
brom tham gia phan tng la

A. 0 gam. B. 24 gam. C. 8 gam. D. 16 gam.

(Pé thi tuyén sinh Pai hoc khéi B nam 2012)
Cau 18:Hdn hop X gdm hai ancol don chirc, dong dang ké tiép. Pun néng 16,6
gam X véi HoSO;4 dic & 140°C, thu dugc 13,9 gam hon hop ete (khong c6 san pham
hiru co nao khac). Biét v6i phan tmg xdy ra hoan toan. Cong thirc cua hai ancol

trong X la
A. C3H;,0OH va C4H,OH. B. C2Hs0OH va CsH;,OH.
C. CH30OH va C;HsOH. D. C3HsOH va C;H;OH.

(Pé thi Cao dang khéi A va khéi B nam 2013)
Cau 19: Cho m gam ancol don chtic X qua 6ng dung CuO du, nung néng. Sau khi
phan ing hoan toan, khéi lugng chét ran trong binh giam 3,2 gam. Hon hop hoi thu
duoc c6 ti khdi ddi voi hidro 1a 19. Gid tri caam 1a
A.12. B. 6. C.44. D. 8,8.
Cau 20: Cho 2,16 gam axit cacboxylic don chuc X tac dung hoan toan véi dung
dich chira 0,02 mol KOH va 0,03 mol NaOH. Cé can dung dich thu dugc sau khi
phan tng két thic con lai 3,94 gam chat ran khan. Céng thirc cua X 1a
A. CHz - CH; - COOH. B. CH,=CH - COOH.
C.CH=C-COOH. D. CHz — COOH.
(THPT Chuyén — Pai hoc Vinh, ndm 2012 — 2013)
Bai tap danh cho hoc sinh 16p 12
Cau 21: Cho 4,48 gam hdn hop gom CH3sCOOC;Hs va CH3COOCsHs (c6 ti 1¢ mol
1:1) tac dung véi 800 ml dung dich NaOH 0,1M thu dwoc dung dich X. Co can
dung dich X thi khéi luong chat ran thu duoc la:
A. 4,88 gam. B.5,6 gam. C.6,40 gam. D. 3,28 gam.
(THPT Chuyén — Pai hoc SPHN, nim 2011 - 2012)
Cau 22: X la este don chuc, mach ho tac dung vira du voi dung dich KOH
11,666%. Sau phan tmg thu dugc dung dich Y. C6 can Y thi phan hoi chi ¢6 H,O
v6i khdi lwong 86,6 gam, con lai cht rin Z c¢6 khéi luong 1a 23 gam. C6 bao nhiéu
dong phén cau tao ciia X thoa méan tinh chat trén.
A. 1l B. 2. C.3 D. 4.
(THPT Chuyén Hung Vuong — Phii Tho, nam 2009 — 2010)
Cau 23: Xa phong hoa hoan toan 13,44 kg chét béo c6 chi s6 axit bang 7 can
120,064 kg dung dich NaOH 15%. Khéi lwong xa phong thu duoc 1a:
A.1766kg. B.3141kg. C.17,69kg. D. 31,45 kg.
Cau 24: Khi thuy phan hoan toan 0,1 mol peptit X mach h¢ (X tao bei tir cac amino
axit c6 mot nhdm amino va mét nhém cacboxylic) bang lugng dung dich NaOH
gap d6i luong can phan ng, cd can dung dich thu dugc hdn hop chét ran ting so
véi khéi lugng X 12 78,2 gam. Sé lién két peptit trong X Ia:
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A. 9. B. 10. C. 18. D. 20.
(THPT Chuyén — Pai hoc SPHN, ndm 2011 — 2012)
Cau 25:Dung dich X chira cac chit sau day: 0,01 mol CIHsNCH,COOH, 0,02 mol
CH3CH(NH2)COOH va 0,05 mol HCOOCgHs. Cho dung dich X t&c dung vai 160
ml dung dich KOH 1M dun néng dé phan ng xay ra hoan toan. C6 can dung dich
sau phan tmg thu duoc m gam chat ran khan. Gia tri cua m Ia:
A. 16,335 gam. B. 8,615 gam. C. 12,535 gam. D. 14,515 gam.
(THPT Chuyén Nguyén Hué — Ha Néi, nam 2010 — 2011)
Cau 26: Hon hop X gébm Ca va 2 kim loai kiém & 2 chu ki lién tiép. Lay 9,1 gam
hdn hop X tac dung hét véi Ho0 thu dugc dung dich Y va 7,84 lit khi H, (& dktc).
Pem dung dich Y t&c dung voi dung dich HCI du thu duoc dung dich Z, c6 can
dung dich Z thi thu dwoc m gam chat rin khan. Gia tri m 1a:
A. 21. B. 21,525. C.27,17. D. 33,95.
Cau 27: Hoa tan hoan toan 2,9 gam hdn hop gdom kim loai M va oxit cia né vao
nude, thu duoc 500 ml dung dich chira mét chat tan c6 nong d6 0,04M va 0,224 |t
khi H; (6 dktc). Kim loai M la
A. Ca. B. Ba. C.K. D. Na.
(Pé thi tuyén sinh Pai hoc khéi B nim 2009)
CAu 28: Cho 5,35 gam hén hop X gom Mg, Fe, Al vao 250 ml dung dich Y gom
H>S04 0,5M va HCI 1M thu dugc 3,92 lit khi (dktc) va dung dich A. C6 can dung
dich A trong diéu kién khong co khong khi, thu dwoc m gam chét ran khan. Gia tri
cuaam la:
A. 20,900. B. 26,225. C. 26,375. D. 28,600.
Cau 29: Haon hop X gdm Na;O, Na,0, Na,COs, K0, K,0,, K,COs. Cho m gam
hén hop X tac dung véi dung dich HCI du thu dugc dung dich Y chira 50,85 gam
chat tan gém cac chat tan ¢ cting ndng d6 mol va 3,024 lit hdn hop khi Z (dktc) c¢6
ti khéi so vai hidro 1a 20,889. Gia tri cua m 1&;
A. 30,492. B. 22,689. C. 21,780. D. 29,040.
Céau 30: Cho 250 gam dung dich FeCl; 6,5% vao 150 gam dung dich Na;COs;
10,6% thu dwoc khi A, két taa B va dung dich X, Thém m gam dung dich AgNOs;
21,25% vao dung dich X thu duoc dung dich Y cd ndéng do phancua NaCl la
1,138%. Giatricuam la?
A.200gam. B.120gam. C.140gam. D. 160 gam.
(THPT Chuyén Bén Tre, nam 2012 — 2013)
Cau 31: Pién phan dung dich chira hdn hgp CuSO, va KCI véi dién cuc tro dén khi
thdy khi bat dau thoat ra ¢ ca hai dién cuc thi dimg lai thdy c6 448 ml khi (dktc)
thoat ra & anot. Dung dich sau dién phan c6 thé hoa tan t6i da 0,8 gam MgO. Khdi
lugng dung dich sau dién phan da giam bao nhiéu gam (coi lwong H2O bay hoi la
khong dang ké) ?
A. 27 B. 1,03 C. 2,95. D. 2,89.
Cau 32: Dbt chay hoan toan 25,3 gam hdn hop X gdbm RCOOH, (COOH), va
C2Hs;COOH thu dugc m gam H20 va 15,68 lit CO, (dktc). Mat khac, néu cho 25,3
gam hdn hop X phéan mg hoan toan véi NaHCOs du thu duge 11,2 lit (dktc) khi
CO,. Gia tri cua m la:

27




khangvietbook.com.vn DT: (08) 39103821 — 0903906848

A2 B.8,1 C.10,8 D.9
Cau 33: Hoa tan hoan toan 74 gam hon hop X gdm FeO, Fe30s, Fe,0; bang dung
dich H,SO4 loang du sinh ra 178 gam mudi sunfat. Néu cling cho 74 gam hdn hop
X trén phan tng voi lugng du khi CO & nhiét @ cao va dan san pham khi qua dung
dich nudc voi trong du thi khdi lugng (gam) két tia tao thanh 1a bao nhiéu? (cac
phéan ng xay ra hoan toan)

A. 240 B. 130 C. 150 D. 180
Cau 34: Cho m gam bot Fe vao 200 ml dung dich chtra hai mudi AgNO3 0,15M va
Cu(NO3), 0,1M, sau mot thoi gian thu duge 3,84 gam hon hop kim loai va dung
dich X. Cho 3,25 gam bdt Zn vao dung dich X, sau khi phan ing xay ra hoan toan,
thu dugc 3,895 gam hon hop kim loai va dung dich Y. Gia tri cia m Ia

A. 0,560. B. 2,240. C. 2,800. D. 1,435.

(Trich dé Minh hoa nam 2015)

Cau 35: Cho m gam Fe vao 1 lit dung dich hdn hop gdom H,SO4 0,1M; Cu(NOs),
0,1M va Fe(NOs3)s 0,1 M. Sau khi cac phan tng xay ra hoan toan, thu dugc 0,69m
gam hdn hop kim loai, dung dich X va khi NO (duy nhat). Gia tri m va khéi luong
chét ran thu duoc khi ¢d can dung dich X lan luot la:

A. 20 va 55,7 gam B. 25,8 va 78,5 gam

C.20va78,5gam D. 25,8 va 55,7 gam
Cau 36: HOn hop A gdm 1 axit no don chirc va mot axit khong no don chirc c6 mot
lien két doi & goc hidrocacbon. Khi cho a gam A tac dung hét véi CaCOs thoéat ra
1,12 lit CO; (dktc). Hon hop B géom CH3OH va C;HsOH khi cho 7,8 gam B tac
dung hét Na thoat ra 2,24 lit H, (dktc). Néu tron a gam A véi 3,9 gam B rdi dun
néng c6 H,SO4 dic xtic tac thi thu dugc m gam este (hiéu suit h%). Gia tri m theo a,
h la:

A. (a+2,1)h%. B. (a + 7,8)h%.

C. (a+ 3,9)h%. D. (a + 6)h%.
Cau 37: Cho mét lugng bot Fe tan hét trong dung dich chira HNO3, sau khi phan
(g két thuc thi thu duoc 2,688 lit NO (dktc) va dung dich X. Thém dung dich chira
0,3 mol HCI (lodng) vao lo thi thdy khi NO tiép tyc thoat ra va cu01 cung thu dugc
dung dich Y. Dé phan img hét v6i cac chat trong dung dich Y can vira hét 650 ml
dung dich KOH 1M. (Biét NO la san phdm khir duy nhat cia N*°). Khoi lugng
mubi co trong dung dich X la:

A. 29,04 gam B. 29,6 gam C. 32,4 gam D. 21,6 gam
Cau 38: Cho khi CO di qua éng st dung 0,45 mol hdn hop A gdm Fe,03 va FeO
nung néng sau mot thoi gian thu duoc 51,6 gam chat ran B. Dan khi di ra khéi 6ng
st vao dung dich Ba(OH), du thu dugc 88,65 gam két tua. Cho B tac dung hét véi
dung dich HCI du thu duoc dung dich C va 4,48 lit khi (dktc) bay 1én. C6 can C thu
dugc m gam mubi khan. Gi4 tri cia m 1a:

A. 98,8 B.984 C. 93,36 D. 96,72
Cau 39: Hoa tan 10,65 gam hdn hop X gdm 2 oxit cua kim loai kiém va kiém thd
bang dung dich HCL. Sau d6 ¢6 can va dién phan hoan toan hdn hop mudi khan thi
thu dugc m gam hdn hop Y gdm 2 kim loai & catot va 3,36 lit khi ¢ anot. Tinh m:

A.5,28 B. 5,235 C.8,25 D. 5,325
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Cau 40: D6t chay hoan toan 2,76 gam hdn hop X gom céc chit sau: CxHyCOOH,
CH30H, CxHy,COOCHz3, thu dugc 2,688 lit CO> (¢ dktc) va 1,8 gam H.O. Mat khac
cho 2,76 gam hon hgp X phan tmg vira dii véi 30 ml dung dich NaOH 1M, thu dugc
0,96 gam CH3sOH. Coéng thitc CxHyCOOH:

A. C;HsCOOH B. CH3;COOH

C. C3HsCOOH D. C.H;COOH
Cau 41: Cho moét ludng CO di qua éng sit dung 0,04 mol hdn hop A gdm FeO va
Fe,03 d6t nong sau khi két thuc thi nghiém thu dugc chat rin B gdm 4 chit ning
4,784 gam. Khi di ra khoi 6ng su hép thu vao dung dich Ca(OH)> du, thi thu dugc
4,6 gam két tia. Phan traim khoi lugng FeO trong hon hop A 1a

A. 13,04%. B. 31,03%. C. 68,03%. D. 68,97%.
Cau 42: Nung nong 34,8 gam hdn hop X gdm MCO; va NCOs dugc m gam chét
rin Y va 4,48 lit CO2 (dktc). Nung Y cho dén khéi lwong khong doi duge hdn hop
ran Z va khi CO,, dan toan bo CO; thu dugc qua dung dich KOH du, tiép tuc cho
thém CaCl, du thi dugc 10 gam két tiia. Hoa tan hoan toan Z trong V lit dung dich
HCI 0,4M vira di duoc dung dich T. Gia tri m gam va V lit 1an luot 1a:

A.26val5. B.21,6val,5.

C.26va0,6. D. 21,6 va 0,6.
Cau 43: Dot chay hoan toan mot lugng hdn hop X gom mot s6 ancol thude cing
day dong dang can dung 10,08 lit khi O, (dktc) thu duge 6,72 lit khi CO, (dktc) va
9,90 gam H,0. Néu dun ndng 10,44 gam hdn hop X nhu trén véi H,SO4 didc & nhiét
d6 thich hop dé chuyén hét thanh ete thi tong khoi luong ete thu dugc 1a:

A. 6,45 gam B. 7,74 gam C. 8,88 gam D. 5,04 gam
CAu 44: Hoa tan hdn hop X gdm Cu va Fe,0s trong 400 ml dung dich HCI aM thu
dugc dung dich Y va con lai 1,0 gam Cu khong tan. Nhing thanh Mg vao dung dich
Y, sau khi phan tng hoan toan nhac thanh Mg ra thiy khéi lugng ting thém 4,0
gam so voi khéi luong thanh Mg ban dau va c6 1,12 lit khi H, (do ¢ dkc) thoat ra
(gia thiét toan bd luong kim loai thoat ra déu bam vao thanh Mg). Khéi lwong Cu
trong X va gia tri cta a lan luot la:

A. 4,2 gam va 0,75M B. 4,2 gam va 1M

C.3,2gamva2M D. 3,2 gam va 0,75M
Cau 45: Dot chay hoan toan m gam hdn hop x gom 2 ancol da chirc, mach hé cing
s6 nhom — OH thu duoc 11,2 1it khi CO2 (dktc) va 12,6 gam H,0. Mit khac néu cho
m gam hdn hop X tac dung v6i 10 gam Na thi sau phan Gng a gam chét ran. Gia tri
ctia a va m 1an luot la:

A. 13,8 gam va 23,4 gam B. 9,2 gam va 13,8 gam

C. 23,4 gam va 13,8 gam D. 9,2 gam va 22,6 gam
Cau 46: Dbt chay hoan toan x gam hdn hop hai axit cacboxylic hai chtrc, mach ho
va déu c6 mot lién két déi C = C trong phan tir, thu duge V lit khi CO, va y mol
H,0. Biéu thirc lién hé giita cac gia tri x, y va V la:

A.V=2§.(x—30y) B.V=

28
— (x—-62
5 5( y)

95

28 28
C.V=—.(x+30 DV=—.(x+62
55( y) 95( y)
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Cau 47: Bét chay hoan toan 16,8 gam mudi sunfua (A) ciia kim loai hoa tri II
khong d6i thu dwoc chat rin X va khi B. Hoa tan hét X biang mot luong vira du
H2S04 35% dugc dung dich mudi co nong d6 44,44%. Lay dung dich mudi nay lam
lanh xudng nhiét o thap thay tich ra 25 gam tinh thé ngdm nudc Y va dung dich
bdo hoa Z cb néng d6 31,58%. Tim cong thirc cia Y:

A.ZnSO,.H,0 B.ZnSO,.5H,0

C.CuSO,.H,0 D. CuSO,.5H,0

Cau 48: Nung m gam hdn hop A gom KMnO, va KCIO; thu dugc chat rin A; va
khi O,. Biét KCIOj3 bi phan hay hoan toan chi tao ra KCI va O,, con KMnO; bi phan
hay mét phan sinh ra KoMnOs, MnO2, O,. Trong A; ¢ 0,894 gam KCI chiém
8,132% khéi lugng. Tron O, thu duoc & trén véi khéng khi (20% O, 80% N, vé thé
tich) theo ti I¢ 1: 3 trong mét binh kin duoc hon hop khi Az. Cho vao binh 0,528
gam C rdi dt chay hét C thu dugc hdn hop khi Az gom 3 khi, trong d6 CO2 chiém
22,92% thé tich. Gia tri cia m 13

A. 13,364 gam. B. 11,6528 gam. C. 14,530 gam. D. 12 gam
Cau 49: Cho 9,2 gam Na vao 160 ml dung dich c6 khéi luong riéng 1a 1,25 g/ml
chira Fez(SO4)s va Alz(SOq)s v6i nong do twong tmg 12 0,125M va 0,25M. Sau phéan
ing, nguoi ta tach két tua va dem nung dén khéi lwong khong ddi. Khéi lugng chat
ran thu dugc sau khi nung la

A.524gam. B.1048gam. C.2,62gam. D.1,31gam
Cau 50: Cho 30,8 gam hon hop Cu va FesOs tac dung véi dung dich chira a mol
HNOs. Sau khi cac phan tmg x4y ra hoan toan thu duoc 2,24 lit khi X (san pham
khur duy nhét, & dktc), dung dich Y chua 64,6 gam mudi nitrat va con lai 6,4 gam
kim loai. Cong thirc phan tir khi X va gia tri ciia a 1an lugt 1a:

A.NO;va0,2. B.NOvao0,7.

C.NOvao,8. D. N.O va 1,0.
Cau 51: D6t chay hoan toan x gam hdn hop gdm hai andehit no, mach ho, hai chirc,
thu dugc V lit khi CO; (dktc) va y gam H0. Biéu thirc lién hé giita cac gia tri X, y va
V la:

AV 65 (3x +5y). B.V 165 (3x Sy).

c.v=223x_sy) D.V=— 3x + 5y).
55(X y) 55( y)

Cau 52: Cho 37,95 gam hdn hop hai mubi MgCO3 va RCO3 vao 100 ml dung dich
H.SO; lodng thay co 1,12 lit CO2 (dktc) thoat ra, dung dich A va chit ran B. C6 can
dung dich A thu dugc 4 gam mubi khan. Nung chét ran B dén khdi luong khong doi
thi thu duoc rén B; va 4,48 lit CO;, (dktc) Biét trong hén hop dau co ti 1¢ s6 mol
tuong trng lan ‘n =3:2. Khbi lugng chit rin By va nguyén t R 1a

RCO; * 'MgCO,4
A. 27,85 gam va Ba. B. 26,95 gam va Ca.
C. 27,85 gam va Ca. D. 26,95 gam va Ba.

2. Bai tap chi c6 dap dn
Cau 53: Pun néng m gam hdn hop géom a mol tetrapeptit mach ho X va 2a mol
tripeptit mach hé Y vai 600 ml dung dich NaOH 1M (vira du). Sau khi cac phan
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tng két thac, ¢d can dung dich thu duoc 72,48 gam mudi khan caa cac amino axit
déu c6 mot nhom — COOH va mot nhém — NH, trong phan tir. Gia tri ciia m 1a
A.51,72. B. 54,30. C. 66,00. D. 44,48.
(Pé thi tuyén sinh Pai hoc khéi B nam 2012)
Cau 54: Cho 24,4 gam hén hop Na,COs, K.CO; tac dung vira da véi dung dich
BaCl,. Sau phan tng thu duoc 39,4 gam két tua. Loc tach két tua, cd can dung dich
thu dugc m gam mudi clorua. Vay m c6 gia tri la:
A.2,66gam. B.226gam. C.26,6gam. D.6,26 gam.
Cau 55: Cho 3,45 gam hdn hop mudi natri cachonat va kali cacbonat tac dung hét
vé6i dung dich HCI thu dugc V it COx(dktc) va 3,78 gam mudbi clorua. Gia tri cua V
la:
A. 6,72 lit. B. 3,36 lit. C. 0,224 lit. D. 0,672 lit.
Cau 56: Hoa tan hét 38,60 gam hdn hop gdom Fe va kim loai M trong dung dich
HCI du thay thoat ra 14,56 lit H, (dktc). Khdi lugng hdn hop mudi clorua khan thu
duoc la:
A.48,75gam. B.84,75gam. C.74,85gam. D. 78,45 gam.
Cau 57: Hoa tan 28,1 gam hdn hop X gébm Ag, Zn, Al bang mét lwong vira di dung
dich HCI thu duoc 8,96 lit khi H, (dktc), 16,2 gam chét ran Y va dung dich Z. Loc
bo chét ran Y, ¢d can can than dung dich Z thu duoc lwong mudi khan 1a
A.39,5gam. B.40,3gam. C.33,9gam. D.56,3 gam.
(THPT Chuyén Hung Vuong — Pha The, nam 2012 — 2013)
Cau 58: Hoa tan hoan toan m gam hdn hgp X gém Al, Fe, Zn bang dung dich HCI
du. Dung dich thu dugc sau phan tng ting 1én so v6i ban dau (m — 2) gam. Khéi
lwong (gam) muédi clorua tao thamh trong dung dich Ia:
A.m+71. B.m+365 C.m+355 D.m+73
Cau 59: Hon hop khi X gébm N, va H, ¢6 ti khdi so véi He bang 1,8. Pun nong X
mat thoi gian trong binh kin (cé bot Fe lam xuc tac), thu dugc hon hop khi Y ¢ ti
khéi so véi He bang 2. Hiéu suat cua phan tng tong hop NHs la
A. 50%. B. 36%. C. 40%. D. 25%.
(Pé thi tuyén sinh Pai hoc khbi A nam 2010)
Cau 60: Hoa tan 5,94 gam hdn hop 2 mudi clorua cua 2 kim loai A, B (déu ¢ hoa
tri II) vao nudc duoc dung dich X. Dé lam két taa hét ion CI™c6 trong dung dich X,
nguoi ta cho dung dich X tac dung véi dung dich AgNOs du, thu duge 17,22 gam
két tia. Loc bo két tua, thu dwoc dung dich Y. C6 can Y dwgc m gam hdn hop mudi
khan. Gia tri m la:
A.6,36 gam. B.6,15gam. C.9,12gam. D. 12,3 gam.
Cau 61: Hoa tan a gam Mx(COs), bing mét luong vira di dung dich H2SO4 10%
thu duoc dung dich mudi c6 ndng do 15,09%. Cong thirc ciia mudi cacbonat 1a:
A. CuCO:s. B. FeCO:s. C. SrCOs. D. K:CO:s.
Cau 62: Cho 115,3 gam hén hop hai muéi MgCO3 va RCO3 vao 500 ml dung dich
H,SO, lodng thay c6 4,48 lit CO. (dktc) thoat ra, dung dich A va chit rin B. C6 can
dung dich A thu dugc 12 gam mudi khan. Nung chat ran B dén khbi lugng khong
dbi thi thu dwoc ran B va 11,2 lit CO; (dktc). Khéi lwong chét rin B va B, 1a:
A. 110,5 gam va 88,5 gam. B. 110,5 gam va 88 gam.
C. 110,5 gam va 87 gam. D. 110,5 gam va 86,5 gam.
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Céau 63: Cho dung dich NaOH 20,00% tac dung vira du véi dung dich FeCl;
10,00%. Pun ndng trong khong khi cho cac phan tng xay ra hoan toan. Nong do
phan trim cua mudi tao thanh trong dung dich sau phan g 1a (coi nudc bay hoi
khong dang ké):
A. 7,5%. B. 7,45%. C. 8,5%. D. 8,45% .
Cau 64: Cho m gam bét Cu vao 200 ml dung dich AgNO3 0,2M, sau phan ung thu
duoc 3,88 gam chat ran X va dung dich Y. Cho 2,925 gam bot Zn vao dung dich Y
sau phan tmg thu dwoc 5,265 gam chat ran Z va dung dich chi chaa 1 mudi duy
nhat. Gia tri caa m Ia;
A. 3,17. B. 2,56. C.1,92. D. 3,2.
(THPT Chuyén Nguyén Hué — Ha Néi, niam 2010 — 2011)
Cau 65: Hoa tan hoan toan m gam Cu vao 400 gam dung dich Fe(NOs); 12,1% thu
dugc dung dich A c6 nong d6 Cu(NOs), 3,71%. Nong do % Fe(NOs)s trong dung
dich A la:
A. 2,39%. B. 3,12%. C. 4,20%. D. 5,64%.
Cau 66: Thbi mot ludng khi CO du qua dng st dung m gam hdn hop gébm CuO,
Fe,0s, FeO, Al,O; nung néng thu dugc 2,5 gam chat ran. Toan bo khi thoat ra suc
vao nudc voi trong du thay ¢ 15 gam két tua tring. Khdi lwong caa hdn hop oxit
kim loai ban dau la:
A. 7,4 gam. B. 4,9 gam. C. 9,8 gam. D. 23 gam.
CAu 67: Nhiét phan hoan toan m gam hén hop X gém KCI, KCIO3, CaCl,, CaOCl,,
Ca(ClO3); thu duoc chit ran Y va 2,24 lit khi O (dktc). Hoa tan Y vao nudc duoc
dung dich Z. Cho dung dich Z tac dung vai dung dich Na;CO3 du thu dugc 20 gam
két tua. Néu cho dung dich Z tac dung véi dung dich AgNOs/NHs du thi thu dugc
71,75 gam két tua. Gi tri cua m la:
A.50,6 gam. B. 124,85 gam. C.29,65 gam. D.32,85 gam.
Cau 68: Hon hop X gdm KClOs, Ca(ClOs);, CaCl, va KCI ¢6 tong khdi lugng 1a
83,68 gam. Nhiét phan hoan toan X thu duogc 17,472 lit O, (dktc) va chat ran Y gém
CaCl; va KCI. Y tac dung vira da 0,36 lit dung dich K,CO3 0,5M thu dugc dung
dich Z. Luong KCI trong Z nhiéu gap 22/3 lan lwong KCI trong X. Phan trim khdi
lugng KCIOs trong X la
A. 47,62%. B. 58,55%. C. 81,37%. D. 23,51%.
(THPT Chuyén — Pai hoc Vinh, nam 2010 — 2011)
Cau 69: Mot hdn hop gom Al,Cs, CaC, va Ca véi s6 mol bang nhau. Cho 37,2 gam
hdn hop nay vao nudc dén phan tmg hoan toan thu duoc hdn hop khi X. Cho hdn
hop khi X qua Ni, dun néng thu duoc hdn hop khi Y gdm CzH,, CoHa, CoHs, Ho,
CHa. Cho Y qua nuéc brom mét thoi gian thdy khdi lugng binh dung nuéc brom
tang 3,84 gam va c6 11,424 lit hon hop khi Z thoat ra (dktc). Ti khéi cua Z so voi
H; la
A. 2]7. B. 7,82. C. 8. D. 7,41.
(THPT Chuyén — Pai hoc Vinh, ndm 2011 — 2012)
Cau 70: Cho 0,5 mol H; va 0,15 mol vinyl axetilen vao binh kin c6 mat xuc tac Ni
réi nung néng. Sau phan ung thu duoc hdn hop khi X c6 ti khéi so véi CO, bang
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0,5. Cho hdn hop X tac dung véi dung dich Br, du thiy c6 m gam Br, di tham gia
phan tng. Gia tri cia m la:
A. 40 gam. B. 24 gam. C. 16 gam. D. 32 gam.
(THPT Chuyén Nguyén Hué — Ha Néi, nim 2010 — 2011)
CAu 71: Hon hop X gdm H, va C,H; ¢6 ti khdi so véi Hy 14 7,5. Dan X qua Ni nung
nong, thu dugc hdn hop Y ¢6 ti khdi so véi H, 1a 12,5. Hiéu suat cia phan ang
hidro hoéa la
A. 70%. B. 60%. C. 80%. D. 50%.
(Pé thi tuyén sinh Pai hoc khbi A nim 2012)
Cau 72: Hon hop X gdbm ankin Y va H, c6 ti khdi so véi H 12 6,7. Dan X di qua
bot Ni nung néng cho dén khi cac phan (ng xay ra hoan toan thu dugc hdn hop Z
¢6 ti khdi so véi H, 12 16,75. Cong thac phan tir cua Y 1a
A. CsHe. B. CsHs. C. C3Ha. D. CoHa.
(Pé thi thit THPT Chuyén — Pai hoc Vinh, nam 2012 - 2013)
Cau 73: Pun 1 mol hdn hop C,HsOH va C4HyOH (ti I¢ mol tuong ung la 3:2) véi
H,SO, dic & 140°C thu dugc m gam ete, biét hiéu suat phan tng cua C,HsOH 1
60% va cua C4sHsOH 1a 40%. Gia tri ciam la
A. 53,76 gam. B.23,72gam. C.28,4gam. D. 19,04 gam.
Cau 74: Cho m gam mét ancol (rugu) no, don chirc X qua binh dung CuO (du),
nung néng. Sau khi phan g hoan toan, khbi lwong chat ran trong binh giam 0,32
gam. Hon hop hoi thu duoc c6 ti khéi dbi véi hidro 1a 15,5. Gia tri caa m 1a:
A. 0,92. B. 0,32. C. 0,64. D. 0,46.
(Pé thi tuyén sinh dai hoc khéi B nam 2007)
Cau 75: Khi dét chay hoan toan m gam hén hop hai ancol no, don chic, mach hé
thu duoc V lit khi CO; (¢ dktc) va a gam H20. Biéu thic lién hé giram, ava V la:

A.m=a——. B. m=2a———.
5,6 11,2

C.m=2a—L. D.m=a+i.
22,4 5,6

(Pé thi tuyén sinh Pai hoc khéi A nam 2009)
Cau 76: Trung hoa 5,48 gam hdn hop gém axit axetic, phenol va axit benzoic, c%n
dung 600 ml dung dich NaOH 0,1M. C6 can dung dich sau phan tng, thu dugc hon
hop cht ran khan c6 khéi luong la:
A.6,84gam. B.490gam. C.6,80gam. D. 8,64 gam.
(Pé thi tuyén sinh Dai hoc khéi A nam 2008)
Cau 77: Dbt chay hoan toan 29,6 gam hdn hop cac axit gom CH;COOH,
CxHyCOOH, (COOH),, thu dugc 14,4 gam nuéc va m gam CO,. Mat khac cho 29,6
gam hon hop céc axit d6 tac dung véi NaHCO; du thi thu dugc 11,2 lit khi CO,
(dktc). Gia tri caa m la:
A. 44 gam. B. 22 gam. C.35,2gam. D. 66 gam.
(THPT Chuyén Hung Vuong — Phd Tho, ndm 2010 — 2011)
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Cau 78: Cho 10,4 mol axit hitu co X tac dung véi 11,5 gam hon hop Na va K thu
duoc 21,7 gam chét ran. Cong thic cu tao cua X a:
A. (COOH),. B. CH3;COOH.
C. CH2(COOH)a. D. CH;=CHCOOH.
Cau 79: Cho 27,4 gam hdn hgp M gbém axit axetic va hai ancol don chirc ddng
dang ké tiép tac dung hét véi 13,8 gam Na thu duoc 40,65 gam chét ran. Néu cho
toan bo lwgng M trén phan ang véi dung dich NaHCOs (du), két thic phan tang sinh
ra 6,72 lit CO, (dktc). Céng thuc cua hai ancol trong M la
A. C7H150H va C8H17OH. B. CszOH va C3H7OH.
C. CH3OH va CszOH. D. C3H50H va C4H7OH.
(THPT Chuyén — Pai hoc Vinh, nam 2010 - 2011)
Cau 80: Cho 13,6 gam phenyl axetat tac dung véi 200 ml dung dich NaOH 1,5M
dun néng. Sau khi phan &tng Xay ra hoan toan thu dugc dung dich X. Cd can X thu
dugc a gam chat rin khan. Gia tri cua a la
A.122gam. B.16,2gam. C.19,8gam. D. 23,8 gam.
(THPT Chuyén Hung Vuong — Pha Tho, nam 2010 — 2011)
Cau 81: Mot loai chat béo duoc tao thanh boi glixerol va 3 axit béo la axit
panmitic, axit oleic va axit linoleic. Pun 0,1 mol chat béo nay véi 500 ml dung dich
NaOH 1M sau phan tng hoan toan thu dugc dung dich X. C6 can can than dung
dich X (trong qué trinh ¢ can khdng xay ra phan ung hda hoc) con lai m gam chat
ran khan. Gia tri ciam la
A. 97. B. 91,6. C.99,2. D. 96,4
(THPT Chuyén — Pai hoc Vinh, ndm 2011 - 2012)
Cau 82: Chit béo A c6 chi s axit 1a 7. Dé xa phong hoa 10 kg A, ngudi ta dun
néng no vai dung dich chira 1,420 kg NaOH. Sau khi phan (ng xay ra hoan toan dé
trung hoa hdn hop can ding 500 ml dung dich HCI 1M. Khéi luong xa phong thu
duoc la
A.103425kg. B.10,3445kg. C.10,3455kg. D.10,3435Kkg.
(THPT Chuyén Hung Vuong — Phii Tho, nam 2012 — 2013)
Cau 83: Hon hop A gom X, Y (Mx < My) 1a 2 este don chutic ¢6 chung gbc axit.
Pun néong m gam A véi 400 ml dung dich KOH 1M du thu dugc dung dich B va
(m — 12,6) gam hdn hop hoi gdm 2 andehit no, don chirc ddng dang ké tiép co ti
khéi hoi so voi H; 1 26,2. Cé can dung dich B thu dugc (m + 6,68) gam chét ran
khan. Phan trim khéi lugng ciia X trong A la:
A. 54,66%. B. 45,55%. C. 36,44%. D. 30,37%.
(Pé thi thir THPT Chuyén Nguyén Hué — Ha Néi, nam 2010 — 2011)
Cau 84: Xenlulozo tac dung véi anhidrit axetic (c6 H.SO4 lam xuc téc) tao ra 9,84
gam este axetat va 4,8 gam CHzCOOH, cbng thirc cua este axetat cd dang la:
A. [CsH70.(OOCCHs3)3]n.
B. [CsH702(OOCCHs3)3]n va [CsH702(OOCCHS3),0OH]..
C. [CeH702(OOCCH3)20H]n.
D. [CsH702(0O0CCHS3)(OH)2]s.
(Pé thi thir THPT Chuyén Béc Ninh, nam 2011 — 2012)
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Cau 85: Cho 0,3 mol hdn hop axit glutamic va glyxin vao dung dich 400 ml HCI
IM thu dugc dung dich Y. Y tac dung vira ¢a 800 ml dung dich NaOH 1M thu
dugc dung dich Z. Lam bay hoi Z thu dugc m gam ran khan. Gia tri caa m la:
A.619gam. B.552gam. C.31,8gam. D. 28,8 gam.
Cau 86: Cho 12,55 gam mudi CHsCH(NHsCI)COOH tac dung véi 150ml dung
dich Ba(OH); 1M. C6 can dung dich sau phan @mg thu duoc m gam chat rin. Gia tri
caam la:
A. 18,95. B. 26,05. C. 34,60. D. 36,40.
(Pé thi thit THPT Chuyén — Pai hoc SPHN, nam 2011 - 2012)
Cau 87: Hop chét thom X c6 cong thirc phan tir CeHsN203. Cho 28,08 gam X tac
dung véi 200 ml dung dich KOH 2M sau phan ung thu dugc dung dich Y. C6 can
dung dich Y dugc m gam chét ran khan. Gia trj cua m la:
A.215gam. B.38,8gam. C.305gam. D. 18,1 gam.
(THPT Chuyén Nguyén Hué — Ha Néi, niam 2010 — 2011)
Cau 88: Hon hop A chtra 2 chét hitu co ¢6 cing cong thirc phan tir C3HeO2N thity
phan hoan toan hdn hop A bing luong vira du dung dich NaOH thu dugc hdn hop X
gom 2 mudi va hdn hop Y gém 2 amin. Biét phan tir khéi trung binh X bang 73,6
dvC, phan tir khdi trung binh Y ¢6 gié tri la:
A. 38,4. B. 36,4. C.42/4. D. 39,4.
Cau 89: X la mét tetrapeptit. Cho m gam X tac dung vira da véi 0,3 mol NaOH thu
duoc 34,95 gam mudi. Phan tir khéi ciia X ¢6 gid tri la:
A. 324, B. 432. C. 234. D. 342.
(THPT Chuyén Nguyén Hué — Ha Néi, nam 2010 — 2011)
Cau 90: X la dipeptit Ala — Glu, Y la tripeptit Ala — Ala — Gly. Pun néng m gam
hdn hop chira X va Y ¢6 ti 1é sé mol cua X va Y twong ung la 1: 2 voi dung dich
NaOH vira du. Phan mg hoan toan thu dwgc dung dich T. C6 can can than dung
dich T thu duoc 56,4 gam chit ran khan. Gié tri cia m Ia:
A. 456 . B. 40,27. C. 39,12 D. 38,68.
(THPT Chuyén Nguyén Hué — Ha N6i, nim 2011 — 2012)
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DAP AN CHUYEN DE

01.C | 02.C | 03.A |04.A |05.A |06.D |[07.A |08.B |09.B |10.D
11.B |12.C |13.D |14.B |15.B |16.A |17.B | 18.B | 19.A | 20.B
21.C |[22.D |23.A |24.A | 25.A | 26.D |27.B | 28.A | 29.D |30.D
31.C |32.B [33.B [34.B [35.A [36.A |37.B |38.A [39.C |40.D
41.A | 42.A |43.B |44.B |45.A |46.C | 47.D |48.B | 49.A | 50.C
51.A |52.D |53.A |54.C |55.B |56.B |57.B |58.A |59.D | 60.C
61.A [62.A | 63.B |64.D |65.A |66.B |67.D | 68.B | 69.D | 70.D
71.C | 72.C |73.B |74.A | 75.A | 76.C |77.A | 78.C |79.C | 80.D
81.D |82.A |83.C |84.C |[85.A [86.C |87.C [88.D |89.A |90.C
BAI GIAI CHI TIET
Cau 1:
Huéng dan giai
Phuong trinh phan ung:

Cl, + 2NaOH —"""_, NaCl + NaClO + H,O 4))

3Cl, + 6NaOH — 5 5NaCl + NaClO, +3H,0  (2)
Céc chat khi, hoi (do & cting nhiét do va ap suat) cd thé tich bang nhau thi ¢6 s6 mol
bang nhau. 7 . )
Dai vai cac chat khi va hoi, ti 1€ thé tich bang ti 1é s6 mol nén:

Mooy Yo,om |
Ng oo Vo,e0 |1

Chon s6 mol Cl, tham gia ¢ cac phan tng (1), (2) déu la 1 mol.
Nyon = 2nClz =2 mol

n

O (1) va (2), ta déu co:
w0 =Ng, =1 mol.

Ap dung bao toan khéi luong cho phan wng (1) hodc (2), ta déu co:
Mg + Moy =M 5 My o

©T1+240=m,,, +18 < m, ;=133 gam=[m, :m, =1:1|
Céu 2:
Huéng dan giai
Phuong trinh phan ng:
M, CO, +2HCl——2MCI+CO, +H,0 (1)
RCO, +2HCI——>RCL, +CO,+H,0  (2)
4,48
© s ik [ M0 =0co, =55+
Theo (1), (2) va gia thiét, taco:( 224
Nyq =204, =2.0,2=0,4 mol

=0,2 mol

Ap dung bao toan khéi lwong cho phan ung (1) va (2), ta co:
m +my, =m, +My, +my

'mu6i cacbonat 'mudi clorua
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238+0,436,5=m_, . +0,244+02.18=m_ =
Cau 3:
‘ Huéng dan giai
So do6 phan ung:
(Al, Mg) + HCl——(AICl,, MgCl,)+H,
Goi khéi lugng dung dich HCI ban dau 1a m gam thi khdi lwong dung dich thu dwgc
la (m +7) gam. )
Ap dung bao toan khoi lugng cho phan ing cua Al, Mg véi HCI, ta c6:
my,, +mMy +Myy yog = Myg s vaaxicde T g,

08

<78+m=m+7+m, <m, =03 gam—"" 5 =2n, =2.—=|0,8 mol

Céau 4:
‘ Huéng dan giai

Thay cac oxit bang mot oxit ¢ cong thic chung 1a MzOn.
So do6 phan ung:

M,O. +H,S0, ——>M,(SO,). +H,0
Ap dung bao toan nguyén té H, ta co:
Ny o =Ny, =0,05 mol
Ap dung bao toan khéi luong, ta c6:

m +m

M0, T My 50, =My so,),
<2,81+0,05.98 = My o, +0,05.18 My o, = 6,81 gam
Cau 5:

H,0

Huéng dan giai
Goi cbng thirc chung cua hai kim loai la M.
So d6 phan @ng:
M+H,SO, — M, (S0,), +H,
Ap dung bao toan nguyén té ddi vai H, ta c6:

0,1.98
nHZSO4 = Ile = 0,1 mol = mg, H,50, — W =98 gam
Ap dung bao toan khéi luong, ta co:
My + My, 50, = Mygmy(so,), T Ma,

©3,68498 =My 0., +0.1.29 My 0, =[101,48 gam
Cau 6:

Huéng dan giai
Theo bao toan nguyén t6 H, ta co:

Theo bao toan khéi lwong, ta co:
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m +my g, =m +m

kim loai — M, (S0, H,
Sm Sm
<& m+98.—=61,4+—<m=|13,4 gam
o o7 < m=[134 gam|
Cau 7:
‘ Huéng dan giai
So do6 phan ung:
CUSO4 Cu(OH)z
NoOH 0.1 G0 Cu
FeSO, ——— (Fe(OH), —— Feo. I E
e e
Fe,(SO,), Fe(OH), o

Tir so d6 phan ng, ta thdy: Chat ran 1a hdn hop céac kim loai Cu, Fe.
Trong thanh phan cac mudi, ta c6: %mg =22%
e oMo Mo 104, g 449

%mg, mg 32

%m, +%omg +%mg, . =100%=>%emy, ;. =34%

34
=My g = mmu()'i'%m(Cu, Fe) So'ﬁ =
Cau 8:

Huéng dan giai
So do6 phan ung:

- HS+0, —~ 580, +H,0
Theo bao toan nguyén to6 S va H, ta co:
8,96

=n, . =——=0,4 mol
S0, H,S 2.

N, =n

ek . .1,28.2

Theo gid thiét, ta cd: n,, = 504—35% =0,4 mol

Suy ra: Daon =% => Phan (g tao ra mudi NaHSOs.
SO,

Theo bao toan nguyén t6 Na, ta co:

Ny, = Myaon = 0,4 mol = Mys0, = 0,4.104 =41,6 gam

Ap dung bao toan khéi luong, ta c6:
My nariso, = Mya naon + Mo, +My o =50.1,28+0,4.64 +0,4.18 =96,8 gam

Vay nong do phén tram cia NaHSOjs 1a: Cy,0, = gé Z 100% =[42,98%

Lueu y: O bai tdp nay, hoc sinh thuong chi quan tam dén san pham dot chay HaS 1a
SO, dé so sanh sé mol cua SO, véi NaOH xem mudéi gi duroc tao ra. Vi vdy, khi tinh
khoi liong dung dich mudi thi quén khéng tinh lwong neée da cho vao dung dich:

My Natiso, = Maa Naor T Mo,
Khi d6 sé tinh dueoc két qud la 46,43% (Phwong én D), nhwng dé la déap dn sai!
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Cau 9:
‘ Huéng dan giai
So do6 phan ung:
H,SO, + NaOH——> mu6i+HOH (H,0) (1)
Theo bao toan nhom OH, ta c6: nygy, =ny,oy =X mol

Theo bao toan khéi lugng, ta co:

m +m m_ . +m

H,50, NaOH — Mg HOH

M (NaOH)

©0,5.0,3.98+40x =19,1+18x <> x =0,2 mol = a =C, , 85

Luwu y: O bai tdp nay, néu lam theo phuong phap thong thuong thi phai xet cac
truong hop dé xem mudi tgo ra la mual gi (NazSO4 hay NaHSO4 hay hon hop ca hai
MUoi) réi sau dé méi tinh dwoc s6 mol va nong dg mol cia dung dich NaOH. Lam
nhuw vdy sé mat nhiéu thoi gian hon so véi sir dung phuwong phdp bdo toan khoi
lrong.
Céau 10:
‘ Huéng dan giai
So do6 phan ung:
MO +H,SO, —MSO, + H,0 (1)

Dit cong thuc cia oxit 1a MO. Chon s mol ciia MO phan @ng 1a 1 mol.
Theo bao toan nguyén t6 M va nhém SO?", ta c6:

" 9%
—1 mol = dd H,S0, 158% — 15.8%

my,, =(16+M) gam; myg, =(M+96) gam

=620,25 gam

Nys0, = Ny,s0, = Myo

= My 0, = Magno, +Myo =620,25+(16+ M)=(636,25+ M) gam
= Chyeo, =#396625.100%= 18,21% =M =243=M Ia

Luwu y: Khi gap bai tap ma cac so liéu vé lwong chat (khoi lirong, sé mol, thé tich)
cho ¢ dang tong quat thi ta nén chon Lirong chdt dé bién viéc tinh toan phic tap doi
véi bai tdp tong quat tré nén don gian doi véi bai tdp cu thé.
Cau 11:

Huéng dan giai
Thay hdn hop cac bazo bang mot bazo 1a M(OH),.
So d6 phan @ng:

<M(OH) +HCl—>MCl_+HOH (H20)>

m 50——17 am
0 g

bazo trong 50 gam dd X 50

Ban chat phan tng 1a:
(OH™ +H" ——H,0)
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Céch 1: Ap dung hé qud 1 cia dinh ludt bao toan khéi Liwong
Ta co:

s, _ . _40.3,65%
HOH HCl 36,5
BTKL

PMy,,, + My =M G+ My, S m g =|2,44 gam
Céch 2: Ap dung hé qud 2 cua dinh ludt bao toan khéi Liwong )
Theo bao toan dién tich trong phan g trung hoa va bao toan nguyén t6 H, ta cé:

40.3,65%
n . =n, =0y, = 365 =0,04 mol

ion kim loai - mOH’ = 197 _0,04 17= 1,02 gam
=M, =My e T My =1,02+0,04.35,5=

muGi

Cau 12:

=0,04 mol

< m =1m

bazo

Huéng dan giai
bat cong thie chung caa SO, CO; Ia X0, My, =54 g/mol).

. 1,5 n ., , £ s £
Vi 1<Zxon b9 45 5 nan phan rng tao ra ca muoi axit HXO; va muoi trung
Nyo, a
hoa XO: .
Phuong trinh phan ung:

KOH + X0, ——>KHXO, 1)

2KOH + X0, ——K, X0, +H,0 ()
Theo bao toan dién tich trong dung dich muéi, ta co:

= — e
nos +2nXO§, =n_. =1,5a (¥)
Theo bao toan nguyén té X, ta co:
nvor +nxo%, =Ny, =a (*%)
onog =0,5a mol

xor = 0,5a mol

T (*) va (**), ta co: {
Theo bao toan khéi lugng, ta co:

m,q =M, +m +m

muoi HXO; X0}
<m=1,52.39+0,52.71+0,5a.70 <>m =
Cau 13:

Huéng dan giai

So dd phan ng:
(Al, A(OH),, ALO,)+H,S0, ——> AL (S0,), + H, + H,0
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. , ) Myq AL, s0,), = % =377,288 gam
Theo gia thiét, ta co: ’
Ny s0,) =M =0,235 mol
R 342
Theo bao toan goc SO, ta co:
Ny oo, =304 (s0,), =0,705 mol = m _ 070598 =352,5 gam

dd H,50, 19,6% — W
Theo bao toan khéi luwgng, ta co:

My 1,50, = Myq aly(s0,), T MH,

S My a0, A0, T 352,5=377,288+0,152 < m,,, ALO,, AIOH),) = 25,09 gam
Cau 14:

M 51, AL,0,, AI(OH),)

’ Huéng dan giai
Bén chat phan tng:
BaCl, +Na,CO, ——>BaCO, +2NaCl (1)
H,S0, +Na,CO,—>Na S0, + H,0+CO, (2)
O phan ung (1), Na2CO3 con du nén & phan tng (2) méi c6 khi COs.

[N, = —50;8;38% =0,05 mol
Theo gia thiét: 0.448
Neo, = 2’2 1 =0,02 mol

Theo bao toan nguyén t6 Ba, ta co: Ng,co, =Np,q, =0,05 mol

Theo bao toan khdi luong, ta co:

Mg gicr, T My na,c0, T Maa 1,50, = Mad san T Mpoo, L T Mo, 4
&50+100+50=m,,  +0,05.197+0,0244=>m,, =
Cau 15:

Huéng dan giai
ng, =0,12 mol n, . =0,32 mol

Theo gia thiét: { n, o, =0, mol ={ n  =0,12mol

Nyno, = 0,12 mol ng. =0,1 mol

n + A ™ ’ -
= —_ <4 = So6 mol electron nhan tinh theo ion H*.
n
NO;™
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nelectron nhudng = 21’1Cu = 0’ 24

Ta co: 3 = H", Cu vira hét.
n_, =024

nelectron nhan = Z HY

Cu* : 0,12 mol
Nhu vay dung dich sau phan @ng c6: | SO : 0,1 mol
NO; : x mol.

dung dich sau

Theo bao toan dién tich, ta co:

2nCLI2+ :2nsoi, +n_ <20,12=2.0,1+n

NO: . & nNO; =0,04 mol

Theo bao toan khéi lwong, ta co:

M, =M. +mso§, +mNO5
<m,; =0,12.64+0,1.96+0,04.62 =19,76 gam

Cau 16:
Huéng dan giai
So do6 phan ung:

C H CZEG h6n hQ.p{CZE“ErZ
o N . T
hénhop X{ * > —“NM shénhgp Y{ 0 4B 21,51
H2 C2H2 B C2H6
hén hop Z
H, H,
mX :mcsz +mH2 20,02.26+0,03,2:0,58 gam

Theo gia thiét, ta co: 0.28

m, =n,.M; = 255 +10,08.2=0,252 gam

i

Theo bao toan khéi lugng, ta co:

my =My =My +Mey +Mey +my,
L 1 L

Mipinh brom tang mz

S My =My —m, =0,58—0,252 =
Cau 17:
Huéng dan giai q
Xét phan tng cua hidrocacbon khéng no, mach hé CoHanez - 2« Vi Hz va Br, dé pha
v& hoan toan céc lién két m :
CnH2n+2—2k + kHz B CnH2n+2

CnH2n+2—2k +kBr2 CnH2n+2—2kBr2k

n -
(H,, Bry) phan ing _
= =k= k'nCnHZn+2—2k - n(st Br, ) phan (ing

Cn H2"+24 k
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M& rong ra, ta c6: DS véi cac hop chit hitu co ¢ k lién két © ¢6 kha nang tham
gia phan ttng cong hop vai H2 va Br; thi:
k.n
Bay gio ta s& st dung ket qua trén dé giai bai tap nay:
Theo bao toan khoi lwong ta co:
mY :mX =m

hop chét hituco' — TY(H, , Bry ) phin iing

+my =0,15.52+0,6.2=9 gam

C,H,
M3t khac: m, =n,.My <n,, = %10 =0,45 mol

=Dy, phinmng — Mx ~ Ny =0,15+0,6-0,45=0,3 mol
Str dung két qua trén, ta co:
3nC4H4 =Dy, phan ing

=3.0,15-0,3=0,15mol & my_ . . =0,15.160=

+ nBr2 phan iing

< DNg; hian tng
Cau 18:
i Huéng dan giai
Phan ung ete hda hon hgp hai ancol trong X:
2ROH — G0 & . ROR + H,0 )
Ap dung bao toan khéi luong, ta co:

M, =mg o +my < my,=16,6-13,9=27 gam<n, , = % =0,15 mol
Ap dung bao toan nguyén t6 H trong nhém OH ctia ancol, ta cé:
mg, 16,6
N, =20, =0,3mol =M =—F% =—"-=5533 g /mol
Ngon 4

Vay hai ancol trong X: |C,H,OH| (M =46 g/ mol) va |C;H,OH| (M =60 g/ mol)
Cau 19:
Huéng dan giai
bat cdng thic cua ancol don chira 1a CoHansz - 220.
Phuong trinh phan ung:
(0]

H,O

2

: ) C.H, ,
(CHy,.2 2,0+ CUO—>C,H,, ,, 0+ H,0+Cu (1)) =>hén hop h0i< n o

Khéi lugng chat ran giam la khdi luong ciia oxi trong CuO phan éng.
Theo (1) va gia thiét, ta co:

= = = —n =22 2 mol
D¢y, .0 = Mo = Doy = Newo phining = Mo = T6 0,2 mo
Céch 1:
Theo bao toan khoi Iugng, ta cé:
anHanfzaO + mCUO phén ting = anH2n—2aO + mH2O + mC‘-‘

ome,  ,+0280=04192+0264m., =
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Céach 2:
D& thdy, khoi lugng cua Cu trong CuO béng khoi lugng cua Cu sau phan tng nén ta
con c6 thé &p dung bao toan khoi lugng nhu sau:

m, +1m +m

Ao =11
CaHapip 2,0 O phan ting CoHy, 2,0

< anH2n+2—230 + 0’2 16= 0’4 192 < mC||H2n+2—2aO =

Cau 20:

H,0

‘ Huéng dan giai
So do6 phan ung:

NaOH p
—>Chat ran + HOH (H,0)

RCOOH +
KOH

Pé bai cho biét RCOOH tac dung hoan toan véi dung dich NaOH va KOH, nén
nguyén tir H trong nhdm — COOH da chuyén hét vao HOH.
Chit ran la RCOOK, RCOONa va c6 the con KOH, NaOH du.
Theo bao toan khoi lugng, ta co:
InRCOOH + I‘nKOH + mNaOH =m + mHOH
<2,16+0,02.56 +0,03.40 = 3,94 + m,,,; < my,,; =0,54 gam < n,,;,; = 0,03 mol
Theo bao toan nguyén t6 H trong nhém — COOH, ta c6:
_ Mgeoon _ 2,16

rcoon = Nyoy =0,03mol =M, oy =——— = ﬁ =72 g/mol
1IIRCOOH ’

Suy ra axit X Ia |CH, = CH— COOH (axit acrylic)|
Cau 21:

chét ran

n

Huéng dan giai
Theo gia thiét, suy ra: n,,, =0,08 mol

{ncmcooczHi = Ny cooc,H,

381 +136n —4.48 = Ny cooc,n, = Nenycoocyn, = 0,02 mol

CH,COOC, Hj CH;COOCHj

Cach 1: Tinh toan theo phwong trinh phan ung
CH,COOC,H; + NaOH —— CH,COONa + C,H,OH M

0,02 —>0,02 —> 0,02 (mol)
CH,COOC,H, +2NaOH——CH,COONa + C,H.,ONa + H,0 (2)

0,02—— 0,04 —— 0,02 —— 0,02 (mol)
Theo cac phan (ing ta thdy chat ran thu dugc gom CHsCOONa, CsHsONa, NaOH
du. Khoi lugng chat ran thu dugc 1a:

My 50 = Mep,coona T Mepcoona T MNaoH ae = 3,28 +2,32 +0,08 =
Céch 2: Sir dung bao toan khéi lirong
CH3COOC;Hs phan tng v&i NaOH theo ti 1€ 1 : 1, CH3COOCsHs (este cua phenol)
phan tng voi NaOH theo tilé 1a 1 : 2. Ta cé:
N0m pine = Dewrcooc,n, T 20ercoocn, = 0,02 +2.0,02=0,06 mol
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nhan thay

Ny,08 ping = 0500 MOl <6100 43, = 0,08 mol

Chit ran gom CHy;COONa, CeHsONa, NaOH dur.
So d6 phan tng:
CH,COOC,H;, .y
’ +NaOH ——chat ran+C,H,OH+H,O
CH,COOCH; )

Ne non = Nenycooc,n, = 0,02 mol

Ta co:
<n =0,02 mol

Ap dung bao toan khéi luong, ta co:
m +m,

este NaOH —
<4,48+0,0840=m_ . +0,0246+0,02.18 >m_ . =
Cau 22:

1,0 ~ Den,coocH,

+m

+m, 1,0

m, C,H,0H

‘chat ran

chat ran

Huéng dan giai
Este X don chira, mach hé tc dung véi dung dich KOH vira du, thu dugc dung dich
Y. C6 can dung dich Y thi phan hoi chi c6 nuéc, ching to X 13 este cua phenol.
bat cdng thac cua este X [ARCOOR': x mol

Phuong trinh phan ung:
RCOOR'+2KOH——RCOOK +R'OK +H,0 (1)
X —> 2x ——> X
2x.56
Ta c6: My 6 trong dd kou — Mg kon ~ Myon = m —2x.56 = 848x (gam)
mH20 sinh ra uy (1) = 18X (gam)

= my , =848x +18x =86,6 = x =0,1 = Ny =0,1 mol

Ap dung bao toan khéi luong, ta co:

m +1m, m +1m,

RCOOR' KOH — Wengt rén H,0 (1)

S Myoep: +2.0,1.56 =23+18.0,1=13,6 = M0 =136 g/ mol (C;H,0,)
X c6 4 ddng phan la:

o —HCOOC H,CH,, m— HCOOC H,CH,
p—HCOOC,H,CH, va CH,COOC H,

Cau 23:
Huéng dan giai
So do phan ung:

C.H.(OOCR =
{ o % | NaOH—>RCOONa +C,H,(OH), + H,0

RCOOH

13,447

Ta co: Ny 0 = NNuoH trung hoa — TKOH trung hoa —

=1,68 mol
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3
—en. 120,064.15%.10 _ 1,68 = 448,56 mol

NaOH thuy phan 40

1

Ne yony, = gnNaOH thity phan

= = %.448,56 =149,52 mol

Ap dung bao toan khéi luong, ta co:

m +m, =1m +m +m

chat béo C,H; (OH), RCOONa H,0

15
& 13,44+120,064. = =13, 75584 + g +0,03024 &y =[17,60 ke

Cau 24:

NaOH

Huéng dan giai
bat cdng thac cua peptit X 1a H{HNCH(R)CO],OH.
Phuong trinh phan ung:
H[NCH(R)CO], OH + nNaOH——H,NCH(R)COONa + H,O

0,1 —> 0,In —> 0,1
Do lugng NaOH dem phan tng gap doi luong NaOH can dung nén sé6 mol NaOH
dem phan ung 12 0,2n. Chét rén thu dugc gom mudi cia amino axit va NaOH du c6
khéi lwong 16n hon X 13 78,2 gam.
Ap dung bao toan khéi luong, ta co:
my +my, ., =M +m

NaOH chat ran

m+0,2n40=m+78,2+0,1.18=n=10
Vay peptit X ¢6 10 goc o — amino axit nén trong phan tir c6 9 lién két peptit.
Cau 25:

H,0

Huéng dan giai

Cach 1: Tinh toan theo phwong trinh phan ung
Viét phuong trinh phan ung, dya vao phan tng tinh s6 mol KOH phan ung, KOH
con du, tinh so mol cac mudi sinh ra. ) q ) ) )
Tir @6 tinh tong khdi lugng ciia chat ran = tong khdi lwong cua cac mudi va khéi
luong ciia KOH du. Nhung 1am nhu vy s& mat nhiéu thoi gian do: Phai viét day du
cac phan tng, c6 nhiéu mudi tao thanh (5 mudi) va phai tinh khdi luong cia timng
mudi.
Céch 2: DUing hdo toan khi lwong
Ban chat phan tng:

— COOH + KOH——~- COOK +H,O

- NH,Cl+ KOH——~- NH, +KCIl + H,0

HCOOC,H, +2KOH ——>HCOOK +C,H.OK +H,0
“coon + Mg+ 2Mc00c, . = 0,03+0,01+2.0,05=0,14 mol

=0,16 mol

=0.14 mol = rlKOH ban ddu

= N6y phinmg — 1
KOH dung du
X phan ting hét

—_—> >n

nhan thiy nKOH ban dau
n

KOH phin ing — <

KOH phan tng

Theo phan tng va gia thiét, ta co:
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n,,=n 1y a0 F Ncooc,, =0,03+0,01+0,05=0,09 mol

+Mycooc,n, = 1,115+1,78+6,1=8,995 gam

H,0 — COOH —NH,

=My =Mgy,cy,coon T

Ap dung bao toan khéi luong, ta co:

my + My =Mm

X CH;CH(NH, )COOH

+m

chat ran

<8,995+0,16.56 =m+0,09.18 = m ={16,335 gam

Vi hudng nay viéc tinh toan s& dé dang hon, mat it thoi gian hon.
Cau 26:

H,0

Huéng dan giai
Thay Ca va hai kim loai kiém trong X bang kim loai M.

Phuong trinh phan ung:
M-+nH,0——>M" +nOH" +%H2 @)
H"+ OH ——H,0 (2)

Theo cac phan tng (1), (2), ta cé:

n,=n. =2nHz =O,7:>nCr =n, =0,7 mol

= Mg =My + My =91+0,7.35,5=
Cau 27:
Huéng dan giai ‘
Do kim loai M té&c dung véi nude giai phong Hz nén M c¢6 hoa tri 1 (kim loai kiém)
hoac héa tri 2 (kim loai kiém tho).
So dd phan tng:
(M, M,0_)+H,0——M(OH)_+H, T
Ap dung bao toan nguyén té ddi véi H, ta co:
2ny o =Ny +2n, =0,02n+2.0,01=n, , =(0,01+0,01n) mol

Ap dung bao toan khéi lwong, ta c6:

My 0,
<2,9+(0,01+0,0In)18 =0,02(M +17n) + 0,02 < 0,02M + 0,16n = 3,06 (*)
Thir v6i n =1 hoidc n = 2, ta thy nghiém thoa man (*) 1a n=2, M =137

Vay kim loai M la

Cau 28:

TMy o =My o), My,

Huéng dan giai
n, =nyq =0,25mol; N =Ny g0, = 0,125 mol

Theo gia thict: n,..,,, =2ny, =2 2’2931' =0,35 mol =n,. . =015mol
L 2nsto4 +ny,4 =0,5 mol
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Do axit du nén Al, Mg, Fe phan ung hét, dung dich sau phan tng chira:
Fe’", Mg>", AI’*, H" : 0,15 mol
Cl™ :0,25 mol, SO; :0,125 mol

dung dich sau phén ting
Khi ¢ can dung dich, 0,15 mol H* két hop véi 0,15 mol CI” thanh HCI bay hoi.
Thanh phan ion tao mudi la: AI*¥*, Fe?*, Mg%, CI™ :0,1 mol, SO>™ :0,125 mol.

=5 M, = Mgy g+ Mgy + M =5,35+0,1.35,5+0,125.96 =[20,9 gam

Cau 29:

‘ Huéng dan giai
So d6 phan ung:
X +2HCl——NaCl+KCl +(CO,,0,)+H,0 (1)
2X «— X —X 0,135
Chét tan trong Y 1a KCI, NaCl, HCI du. Vi cac chét c6 cung ndng do mol nén c6 sd
mol bang nhau. H&n hop khi 1a CO2 va 02 (M =20,889.2 = 41,778 g/mol).
Theo gia thiét, ta co:
My + My, +Myqy, = 0,85 < 74,5x + 58,5x +36,5x <> x =0,3 mol.
Theo bao toan nguyén té Cl, ta co:

Ny ban din = Dia T M T Nja e =X X +X=3x=0,9 mol

Theo bao toan nguyén té H, ta co:

1
Nyo phan tng — 2nH20 g Nyo = EnHC] phan g — X — 0,3 mol
Ap dung bao toan khdi luong, ta co:
My +Myq =My oy gong v T M0, 00,) TMh,0

< m+0,9.36,5=50,85+0,135.41,778 +0,3.18 < m =|29,04 gam

Luuy:
Na,O, +H,0——2NaOH + O,
Céu 30:
Huéng dan giai
n_, =Ngq :—250'6’5% =0,1 mol
] o 162,5
faco 150’10 6%
10,6%
e = Nyaco, = BT 0,15 mol

Theo bao toan dién tich trong phan (ng cua FeCls vdi Na,COs, ta co:
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i 30,1

=2n <n =
Fe’* phén ting CO3~ phan iing CO3”~ phan iing

=0,15 mol

Suy ra phan tng xdy ra vira du. Dung dich sau phan ung chi chira NaCl véi s6 mol
14 0,3 mol. Khoi lugng dung dich X sau phan tng Ia:
m m +m -m =250+150-6,6 —10,7 =382,7 gam

dga x — My FeCl, ddNa,CO; _mco2T Fe(OH);

Cho thém m gam dung dich AgNOs vao dung dich X, sau phan tng thu dugc dung
dich Y chira NaCl véi nong do phan tram 1a 1,138% chung to NaCl du, AgNOs da
hét.

Ta co:

n

X=m =(0,3—x)58,5 (gam)

NaCl trong Y
170x

1,25%

NaCl phaning — DAgNO, — Dagal =

mg,,=my, +m =382,7+ —143,5x =382,7 + 656,5x (gam)

dy dd X dd AgNo, — Mager

(0,3-x)58,5
382,7+656,5x
- 0,2.170
dd AgNO; — 21,25% -
Cau 31:

= Cloact vong y = .100% =1,138% => x = 0,2 mol

=m 160 gam

Huéng dan giai

CuSO, .o 448 lit & anot (A).
dung dich P . + 0,02 mol MgO
KCl dung dich————"">Am, =7

CuSO0, +2KCl—>Cu+K,S0, +Cl, (A) (1)

0,01 «—— 0,01
Nhan xét : Dung dich sau di¢n phan hoa tan dugc MgO = La dung dich axit, ching
to sau phan tng (1) CuSOadur.

CuSO, +H,0——>Cu + H,S0, + %oz (A)

0,02«—0,02——>0,01
MgO + H,SO,—>MgS0, +H,0

0,02——0,02
i thié 0,448
—&==>n, +n, =n, = =0,02 mol < n,_ =0,01 mol
LA 2 22,4 2
0,01 mol
— S My, =M+ My =M +me +mg,
S My iy = (0,01+0,02).64+0,01.71+0,01.32 =|2,95 gam
Céu 32:

Huéng dan giai
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RCOOH o, ,

25,3 gam ) (COOHD, <jm gam/HZO+15,68 1it CO, (1)
C.H.CooH \— 21,211 CO, @)

15,68 BINT

Neo 1y =m=0,7 mol ———m. =ng, .12=0,7.12=8,4 gam

H" + HCO; ——CO, + H,0
11,2 )=n,. = 0,5mol=n_qy,
22,4

=1n4,_cooy =0,5.2=1mol = n, , =1.16=16 gam

0,5 «— 0,5=

—E S my =m, +m, +m, <253=8,4+16+m, < m, =0,9 gam
0 m
— o, =20y, <:>’T9=2. 1120 <:>|mH20 =8,1 gam
Céau 33
Huéng dan giai
FeO + 1,50, lone. vy 178 mudi sunfat
74 gam4Fe,O,
£ P A LA C AN 17 Py
F6203 + (2). Ca(OH),
Céch 1: Bao toan khdi luong
74 178
BTKL
—)moxit + n-lHZSO M5 + n‘IHZO = n o= 1,3 mol
A >Ny 50, = Dyyo
, O, . +H ——>HO
Bin ch foxt *“)=n, =13mol
P e «— 1,3 '
Ban chat CO + O/OXII CO
~owining CO, + Ca(OH),du——>CaCO, + H,0

O/oxtt =n CaCO - 1’3 mOI = mCaCO3 = 1,3100 = 130 gam

Céch 2: Bao toan khdi lwong két hop v6i quy dbi va bao toan nguyén tb.
FeO
Fe,O,
Fe,O,

Quy ddi Feo -a m01 + H,S80, lodng,du FeSO -a m01
Fe,O, : b mol BTFe Fe,(SO,),: b mol
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N {&mm +my, o =74 {7221 +160b=74 {a ~0,25 mol
~178

g =
—my g My 0., = 152a+400b=178 _ |b=0,35 mol

B’TO

Dojoxit =N +Npe o, =0,25+0,35.3=1,3 mol
Ban chat CO + O/OXII CO
~wwining CO, + Ca(OH),du——>CaCO, + H,0

N =Neo, =Neyeo, = =1,3 mol = Mo, = 1,3.100 ={130 gam

Céch 3: Bao toan khdi lwong két hop véi quy doi
FeO

Quy déi Fe ‘a gam + H,S0, Fe -a gam
74 gam+ Fe, 0, ——=——74 gam 0: % mol —sna—>178 gam .
Fe,0, ' !
Ta co: Do ekt = N0 = DNoip = Do = Ny = X mol
. ——my, +m, =74 o [m+16x=74 _ [m=532 gam
— sm,, +mg, =178 m+96x =178 x=1,3 mol
Ban chat CO+ O/oxu CO
e\ CO, + Ca(OH),du——>CaCO, + H,0

= N0 =Neo, =Neyeo, = 1,3 mol = Mo, = 1,3.100 =
Cau 34:

Huéng dan giai
ddYy

3,895 gam kim loai

AgNO, : 0,03 mol dd X—samz_ {
Fe +
Cu(NO,), : 0,02 mol

3,84 gam kim loai
—N 5% n =n +n =0,03+0,02.2 =0,07 mol

NOj; NO; /AgNO; NOj /Cu(NOy),
= 3,25

n, =—2—=0,05—"2->n_, <0,05 mol
65 Zn

<Zn2+ +2NO; ——Zn(NO,),

=n, =0,035 mol
0,05 007 —> 0,035 > 7O

Cut + mZn = I‘nkim loai du

< m+0,03.108 +0,02.64 + 3,25 =3,84 + 3,895+ 0,035.65 < |m =2,24 gam

Cau 35:

BTKL
———m +m . +m +m,

Huéng dan giai
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H,SO, :0,1 mol 0,69m gam kim loai
m gam Fe + dung dich{ Cu(NO,), :0,1 mol—— 1 dung dich X
Fe(NO,), :0,1 mol khi NO

Nanx&_y Sau khi phan ting c6 0,69m gam kim loai = Fe——Fe®"

dién li
——>n _, =2n =0,2 mol
Gié thiét H* H,S0, ’
—
dién li

— N, = 2nCu(NO3>2 + 3nFe(NOS>3 =0,5mol

4H" + NO; +3e——NO+2H,0
Ban dau: 0,2 0,5 (mol)
Phan tng: 0,2——0,05
Con lai: 0 0,45

Fe®" : amol

— BIS Ny, g, =N — dungdichX NO; : 0,45 mol

Ko
SO;™ :0,1 mol
an =2a

BTDT
o.n —045+012>—>Zn“>22“<>©a=0,325mol
- s 1.

+m  +mg, =0,325.56+0,45.62+0,1.96=|55,7 gam

Fe?* 03 ?

CBML s =m

— sm+m ,, + m_, = 0,69m + m_,

Cu2+

<0,31m+0,1.64+0,1.56 =0,325.56 <
Céu 36:

Huéng dan giai
hh axit }

1,12 1it CO, <= —a gam A
don chiic

Tron A va B

CH OH a gamA va 3,9 gam B
3
C,H,0H

>m gam Este
2,24 litH, N 738 gam B{

2R,COOH + CaCO, —>(R,C0O0),Ca +CO, +H,0

0,1 — 0,05
2R,0OH +2Na——>2R,0ONa + H,
02  «— 0,1

R,COOH + R,0H —=X:"~R COOR, +H,0

01H% %Z_01H% —>  01.H%
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Ap dung dinh luat bao toan khdi luong:

maxit + mancol = meste + mHZO
<aH%+39H%=m,_, +0,1.H%.18 < [m_, =(a+21).H%|
Céu 37:
Huéng dan giai
khi NO (2)
dun dlCh X + 0,3 mol HCI
Fe— % g dung dich Y 28 molKOH

2,688 1it khi NO (1)
— x5 Cho HCI vao dung dich X c6 khi NO (2) thodt ra chiing t6 ring trong
dung dich X c6 chita Fe™".
Fe - 3e——Fe’ [NO; +3e——>NO (1)
Xx—3x—Xx 0,36 <——0,12
Fe — 2e——Fe™
y—2y—y

= D 1 oy = D Me iy < 3X+2y =0,36 ()= N, x = 0,36 mol

_ BT Cl _ _
ny,q =0,3 mol———n,,, =ny, =0,3 mol
BTK _ _ _
—— Ny = Ny Ny, & 0,65=0,3+nyy, < Ny, =0,35 mol
BTN _ _ B
—>nNO_;/X =Nyyo, o o) & 0,36 =0,35+n,, @ € Nyg o, =0,01 mol

Fe’ —le——Fe™ | NO; +3e——>NO (2)
y——y 0,03<—0,01

:>Zne<nhmg) = Zne(nhan) < y=0,03mol =x=0,Imol

Fe** :0,03 mol
dung dich X 3+, BTKL _ _
—_—> . = 5 _ =
Fe’ :0,lmol —————m, mp . +m_, + mNOZ 29,6 gam
1 1 "

NO; :0,36 mol 00356 0156 (3662

Céu 38:
Huéng dén giai
Fe,0 I 51,6 gam B—-ta_, | dung dich €
. 6 gam

0.45mol AJ 23 3MO_ico & 4,481it khi H,

FeO:b mol -

khi CO, —2a 588 65 gam BaCO,
gid thiét 88, 65 BTC

Mmoo, T 7 T 0,45 mol———ny,, =Ng, =0,45mol
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51,6 0,45.16
CO+[0]——CO, (1 L
Bén chat [ ] 2 ( ) —)BTKL m, =m, +m[0](1) 258,8 gam
0,45<——0,45
Fe,O,:amol [a+b=0,45 a=0,3
=0,45 mol A = (mol)
eO:b mol 160a+72b:58,8 b=0,15
LO)nO/A =Ny + Ny < 3.0,3+0,15.1=n,,, +0,45<n,,, =0,6
o —arNoss = Nyp = 0,6 mol—"=52n, ; =n . =n_ =1,2mol (2)
&m}:ﬁ/A =Ng,, =2.0,3+0,15=0,75 mol
casie yn =300 ol o0 —n =n_ =04 mol (3)
"H2_224_’ H, =gt~ Yo T
i 2), 3) _
N F 0o F 0 =1,2+0,4=1,6 mol
Fe?* 0.75.56 1,6.35.5
chit ran C F63+ BTKL mc — mFez+ +mFe3+ +mCl7 — 98,8 gam
Cl :1,6 mol
Cau 39:

Huéng dan giai
m gam kim loai
3,36 lit khi Cl,

- Nhan xét: Téng s6 mol x dién tich ion dwong (ctia hai kim loai) trong hai phan
1a bang nhau
= Tong s6 mol x dién tich ion &m trong hai phan ciing bang nhau

0" 20 ——(l,

dién phan

10,65 gam oxit——"">dung dlch4>{

0,15 «— 015—2

— & >m,, =m, ot Mo S My =10,65-0,15.16=(8,25 gam
Cau 40:
Huéng dan giai
o {2,688 Iit CO,

C,H COOH: a mol
Y 1,8gam H,0

2,76 gam X< CH,OH: b mol
C,H ,COOCH;: c mol \ ———==——

+ 0,03 mol NaOH {mum

0,96 gam CH,OH
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BTKL

———my =m +my +m, < my =12n,, +2ny,, +16n,
2,76 =12. 2,688 +2. L8 +16n, < n, =0,07 mol
22,4 18

BT0 s2a+b+2¢=0,07
Gid thigt FNOH a0 +¢=0,03 <:>{

— O 5 b+¢=0,03

a=b=0,01 mol
¢=0,02 mol

BTKL
—  Ssm. =m +m +m
X C,H,COOH CH,0H C,H,COOCH;,4

2,76 = O,Ol.(MCXHy +45)+0,01.46 + 0’02'(MCXHY +59)

&M, =27 g/mol = C,H, la C,H,~=[C,H, - COOH

Céu 41:
Huéng dan giai
0,04 mol A FeO : x mol ERTIN Co, _ +GOMw 4y 6 gam CaCO,
Fe,0; :y mol 4,784 gam B
O/Oxit +CO > CO, +Ca(OH), 4 >CaCO,
4,6

0,046<——0,046 <«—— 0,046= 100

0,046.28 4,784 0,046.44
[ [ 1

—& 5 m, + mg, =m, +me, < m, =552 72x+160y =5,52 (1)

\ -0,01
Mat khéc: x +y = 0,04 (2)M>{X 03 (oD

i

— %m,, = 0’502_'272 100=13,04%

B

Cau 42:
Huéng dan giai
MO .
. Z{ +V 1it HCI 0,4M dung dlCh T
MCO, . |Y——< [NO
34,8 gam | (1)KOH
1\ICO3 C02 (2) WHO gam CaCO3
CO, (1)
CO,(2) —)él))ggfz CaCO,
—Es 10 )= 2N, =0.2+0,1=0,3 mol

0,1 «— 0,1=—

BT C _ _ —
—)choz =Tyco, +Nyco, =Nyio +yo =0,3 mol

55
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— Smy =my +me, , < 348=m, +0,2.44 &

—E s my =) mg, +m, < 34,8=0,344+m, < m, =21,6 gam

<MO +2HCl——>MCl, + H,0

1
=n,,, +Ny, =—N,~ =0,3 mol
NO+2HC1——>NC12+HZO> Mo e g

&Ny =0,6 mol & Vg =%=

>

Cau 43:
Huéng dan giai
X (ancol) —22m19:¢_() 3 mol CO, +0,55 mol H,0
<10, 44 gam X (ancol) —2:" 5 Fte + H,0
M}nHZO >Neg, = Ny =Ny o —Ney, = 0,25 mol

0,45.32 0,3.44 0,55.18
1 1 1

BTKL _
mAnco] Ancol — 8’7 gam

+m, =mg, +my, <> m

hanxe . 857 gam——>0,25 mol 10,44.0,25

0,3 mol
10,44 gam ——x mol 8,7
2Ancol——Ete + H,O
03 —> 0,15
— K sm, o, =my, +my o < 10,44=m, +0,15.18 < |m,, =7.74 gam
Cau 44:
Huéng dan giai
Am, =4 gam
Hén hoo X Cu : a mol e |ddY—2E {H m(;gOS gl
on ‘Y,
o Fe,0,: b mol : mo
1 gam Cu
wxee | S4n phdm c6 Cu du Cu’*, Fe'
Thdn et P . =dungdichY 4o e
Mg +dd Y tao ra khi H, HCI du

Fe,0, + 6HCl——2FeCl, +3H,0
b——>6b —— 2b
Cu + 2FeCl,——CuCl, + 2FeCl,

b<«——2b ——> b——2b

Cu* :b
=ddY (mol)
Fe®" :2b
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Mg-2e——>Mg | Cu* + 2e——Cu
b——2b

2H' + 2e—>H,
0,1<——0,1«—0,05
Fe’* + 2e——Fe

2b——4b
2b+0,1+4b
= D0 ons = 2 Me . = Mt pin i ——— - 3b+0,05 (mol)
64b 56.2b 4 24.(3b+0,05)
BTKL 1 1 T 1 r 1
mcu phén ing + mFe = Allntz‘ang + mMg phan tng <b= 0’5 (mOI)
mCu ban ddu mCu phén tng +l< I’nCu banddu 640’5 +1=
= 0,4

=1M

N, =6b+0,052 < n,, =6.0,5+0,1=0,4 mol = |x =

,4

Huéng dan giai
. CO, :0,5 mol
By . —
Hon hop X goém 2 ancol da chic H,0:0,7 mol
+ 10 gam Na

— 1 0em™ sa gam chat ran

Nhan xét

Ny >Ny, DNy =Ny ~Neg SN = 0,7-0,5=0,2 mol
n PN .
= S6 C — & — E — 2,5 ancol da chiic cing nhém —OLAHCOI Cé 2 nh(,)m _OH
nancol ’
R(OH), + 2Na—>R(ONa), + H,
10 = Na du = n, =0,4 mol
0,2 0,434~— ’
23
— 5>m, , =m.+mg +my =12.0,5+0,2.2.16+0,7.2.1=13,8 gam

— 5>m, , +my, =m_ +m, , = 13,8+10=2a+0,2.2 < [a=23,4 gam

Cau 46:
Huéng dan giai

Axit cacboxylic hai chiic, o | Vit CO,
X gam| e =CH,- 0,——
hd, ¢6 n6i doi C=C o y mol H,O
n—2 - - n
C.H_ O, + 3n-2), >nCO, +(n—2)H,0 ) = —= _3
2n—-4 2 2 2 n 2
H,0

57
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ﬂ)xﬁtmoﬁ =Mg, +My, <:>x+§y.32=L.44+18y

2 22,4

55 23
ex=2V_30y o |V =22 (x+30
28 Y 55 X +30Y)

Cau 47:
Huéng dan giai
< +H,50, 35% X lam lanh 25 gam Y
o ran X —2==" smuoi 44,44% ———
16,8 gam A——> dd Z 35%
khi B
So d6 phan ting hop thic:
RS——>RO——>RSO, BTS
Mgy, =Ny g0, =2 (mol)
a ——> a—— a (mol)
— sm, =m, —mg+m, =16,8—-32a+16a=16,8 —16a
Ta c6: Cly = —0 100 my,, o = 22004 _ 580,
LN My, T 35

35%

—E o My, =M, My, oo — Mg =16,8+280a—16a=16,8+264a (1)

16,8+ 64a

m .
= Clopgy = —2 “‘”.100@44,44%=m.
¢ 8+ a

14.44% dd sau
M, - m, _ 16,8
0,175 0,175
Nhan xét: Khi lam lanh dung dich ¢6 25 gam CuSO,.nH,O tdch ra va x gamCuSO,

100 < a=0,175 mol

=96 (g/mol) = M; =64 g/ mol = R laCu.

tan trong dung dich bao hoa.

— 5 m,, s, biohia = Mg — 25 =16,8 +264a—25 =38 gam
mg, 1,58.

= C%ey50. = 90 100 & my, = 315838, gam
A <100

3158 dd CuSO, béo hoa

=m m -12=160.a—-12=16 gam

CuSO, /muéi két tinh — 11LCuSO, ban ddu

16

CuSO, /mudi ket tinh — 160 =01 mol = n¢g 0

o :§:250<:>160+18n:250<:>n:5:> Y la CuSO,.5H,0

>

<n =0,1 mol

=M

CuSO, .nH,

Cau 48:

Huéng dan giai
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KCl : 0,012 (mol)

KClO, 100 Chat rdn A, { K,MnO,
~ ——0,894.—— =11 gam
KMnO, 8,312 MnO,

. +kk +0,044 mol C
O, :x mol—7=—A, >A,

n, = X +3.0,2x =1,6x
ny, =3.0,8x =2,4x

+ Khong khi
Znoz X ( Ol) Ti le 1:3 {

Xét truong hop 1: O, du, tic 1a 1,6x > 0,044, luc nay C chay theo phuong trinh

phan tng:
- o o CO, : 0,044 (mol)
b > 22\ S hén hop A, [0, . ¢ (1,6x—0,044) mol
0,044 ——0,044——0,044

N, : 2,4x (mol)

. 0,044
0 =
0,044 +1,6x —0,044 + 2,4x

— >m, =m, +m, < m=11+0,048.32=12,536 (gam)

.100=22,92% < x = 0,048 mol

Xét truong hop 2: O, thié€u, tic 1a 1,6x < 0,044, Iic nay C chdy theo phuong trinh
phan tng:

= hén hop A, |CO : (0,088 —-3,2x) (mol)

<c +0, —“ CO,
N, : 2,4x (mol)

CO, : (3,2x —0,044) (mol)
C + 0,—“>CO >

(3,2x—0,044)
= Voo, =H0, =044+ 2.4x

—=—>m=m, +m, < m=11+0,0204.32=|11,6528 gam

Cau 49:

.100=22,92% < x =0,0204 (mol)

Huéng dan giai
Fe, (SO Fe(OH . |Fe,O
9,2 gam Na + dung dich o 4)3—> ( )3‘—> 2
AL(SO,), Al(OH), ALO,

— x5 Khi cho Na vao dung dich thi Na phan tng véi H,O truéc.

=0,125.0,16 =0,02 mol = n_,, =0,04 mol
=0,25.0,16 =0,04 mol =n .. =0,08 mol

AL (S0,); AP

Gia thiét nFez (S04);
—
n
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2Na +2H,0——H, +2NaOH——>OH"
%:0,4 — > 04 —0.4mol

Fe* + 3OH——>Fe(OH)3——>%F6203

0,04<—0,12 ——0,04 —— 0,02
Al + 30H ——AI(OH), (1)
0,08——0,24 0,08

AI(OH), + OH" —— AlO; +2H,0 (2)

0,04«——0,04
=1y 0m), womanh = Naiom, 1 ~ Naiom, @) =0,08—0,04=0,04 mol
BTAI _ _
P13y 0m), o tranh = 2N an0, = 0,04 mol

&)mm =My o +Mg o Smy = 0,02.102+0,02.160 =|5,24 gam

Cau 50:
Huéng dan giai
2,24 khi X.

Cu :x mol "
64,6 gam muoi.

30,8 gam +HNO,
Fe,O, :y mol . :
; 6,4 gam kim loai.

gid thiet_, Mg, + My, o, = 30,8 -6,4 < 64x +232y =244 (1)

< 188x +180.3y = 64,6 (2)

gia thiét m +m

Cu(NO3), Fe(NO;),

e )Xx=02 BT c _ _ .
— 0@ (mol)—*—2n,, =2n, , +k.n, =|k=3=X :NO|
y=0,05 0

0,1

= ZHHNO3 = Z:nNog/nm,i + 1Ny =2.0¢,x0,), T 2-Ngno,, T0,1=| 0,8 mol

0.2 0,05.3
Cau 51:
Huéng dan giai
C,H,,(CHO), + %(n +1)0, —“—>(n +2)CO, + (n + 1)H,0

Nhan thay _ 3 BTKL
— = = —
1’102 2 H,0

ox+L33-Y siy olv
18277 22,4

Cau 52:

28
— (3x+5
165 ( y)

Huéng dan giai
60
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dung dich A—=%" 34 gam mudi
Chat ran B,

—1%0% 5 ) Chat rin B—"—14,48 lit CO, *

RSO

MgCoO, : 3x mol

37,95 gam
RCO, :2x mol

4

1,12 1it CO,
MgCO, +H,SO,——>MgSO, +CO, +H,0
2x — 2x

RCO, + H,S0,——RSO, + CO, + H,O

3x —_— 3x

1,12
= I‘IHZO = nHZSOA = l’lco2 = m = 0’05 (mol)

. MgSO, muéi tan
1cn udn Moo i — 0,05.96=48>4=A

RSO, muéi khong tan

BTKL

—> +m

B

mudi

+my g, =m vigso, T Meo, My o <My = 35,75 (gam)
[ —— R—
37,95 0.05.98 4 00544  0,05.18
Nhan xét: Nung B thu dugc CO, * thi trong B gom mudi cacbonat du va mu6i
khong tan RSO, .

4,48
— o mg =m, +mg,, < 3575=m, + F.44 & |my =26,95 gam

>

Ta thu dugc: choz = 3x +2x =0,25 < x =0,05 (mol)

e M, = Mg —Mygeo, =37,95-2.0,05.84 = 29,55 gam

= Mgco, =%:197 (g/mol) &M, = 137 (g/mol) &

mudi




khangvietbook.com.vn DT: (08) 39103821 — 0903906848

Cl’luqé‘n d8 2:
TANG GIAM KHOI LUGNG
Chuyén dé gdbm 51 trang

I. PHUONG PHAP TANG GIAM KHOI LUONG

1. Noéi dung phuong phdp ting giam khoi luong

- Co s¢ cua phuong phap tang giam khéi luong: Trong phan tmg hoa hoc, khi
chuyén chat nay thanh chat khac, do thanh phan céu tao cua cdc chat thay doi nén
khoi lugng cua chiung cling thay d6i. Sy thay do6i khoi lugng cta cac chat c6 moi
lién quan v61 s6 mol cua ching. i ) )

- Do do, dug vao su thay d6i khoi lugng ta co6 thé tinh dugc s6 mol ctia chat phan
ung va san pham tao thanh.

- Phuong phdyp gidi bai tip héa hoc dua trén sy thay doi khéi luong ciia
cdc chét truéc va sau phdn ing goi la phuwong phdp ting gidam khoi lwong
(TGKL).

2. Uu diém cita phiwong phdp ting gidm khoi luong

a. Xét cac huong gidi bai tdp sau

Vi du: Hon hop X gdm alanin va axit glutamic. Cho m gam X tac dung hoan toan
vé6i dung dich NaOH (du), thu duoc dung dich Y chira (m + 30,8) gam mubi. Mat
khac, néu cho m gam X tac dung hoan toan véi dung dich HCI, thu dugc dung dich
Z chtra (m + 36,5) gam mudi. Gia tri caam la
A. 1122 B. 165,6. C.123.8. D.171,0.
(Pé thi tuyén sinh Pai hoc khéi B nam 2010)

Huéng dan giai
Cach 1: Phuong phap thong thuong — Tinh theo phwong trinh phan ung
Alanin : CH,CH(NH, )COOH (M =89 g/ mol)
Axit glutamic : HOOCC,H,(NH,)COOH (M =147 g/ mol)

Goi s6 mol cua alanin va axit glutamic trong hdn hop X lan luot Ia x va y mol.
Phuong trinh phan ng:

CH,CH(NH, )COOH +NaOH——>CH,CH(NH, )COONa +H,0 (1)
X —_—> X

HOOCC,H, (NH, )COOH + 2NaOH——NaOOCC,H, (NH, )COONa + 2H,0 (2)
y — y

CH,CH(NH,)COOH +HCl——CH,CH(NH,Cl)COOH 3)
X —> X

HOOCC,H, (NH, )COOH + HCl——»HOOCC,H, (NH,Cl)COOH (4)

y — y
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m +m m

CH,CH(NH, )COOH HOOCC,H; (NH,)COOH —

Theo (1),(2), (3) va (4), ta co: My e, ycoona T MNaooce, H, (NH, )cooNa — T+ 30,8

m +m =m+36,5

CH,CH(NH;Cl)COOH HOOCC,H; (NH;Cl)COOH

89x +147y =m x =0,6 mol
& <111Ix+191y =m + 30,8 & 4y =0,4mol

125,5x+183,5y =m + 36,5 m=|{112,2 gam

Céch 2: Phuong phap tang giam khéi luong
Alanin : CH,CH(NH,)COOH (M =89 g/ mol)
Axit glutamic : HOOCC,H(NH,)COOH (M =147 g/ mol)
Goi s6 mol ciia alanin va axit glutamic trong hn hop X lan luot la x vay mol.
Bén chat phan ung cta hon hop X véi NaOH la phan ng caa nhém — COOH vai
NaOH, phan tng cua X véi HCI la phan &ng cuia nhdm — NH. véi HCI.
Phuong trinh phan ung:
—COOH +NaOH—— - COONa+H,0O
x+2y) — (x+2y)
— NH, + HCl——~- NH,Cl

(x+y) —> (x+y)
Trong phan tir axit glutamic c6 2 nhdm chicc — COOH nén sé mol caa nhém chirc
— COOH la 2y.
Trong phan tng véi NaOH, khéi lwong mubi ting so voi khdi luong X ban dau la
do Na (M =23 g/ mol) di thay thé H (M = 1 g/ mol) trong nhém — COOH.
Ta thdy: Ctr 1 mol — COOH phan &ng s& tao thanh 1 mol — COONa thi khéi luong
tang 23 — 1 = 22. Vay ¢6 (x+2y) mol — COOH phan tng thi khéi luong ting 1a
22.(x+2y) gam.
Trong phan ng vai dung dich HCI, khéi lugng mudi ting 1én 1a khbi lugng HCI da
tham gia phan tng.
22(x +2y)=30,8

36,5(x +y) =36,5

- 0,6 mol
@{X MO M —89x +147y =89.0,6 + 147.0,4 =[112,2 gam

y =0,4 mol

b. Nhdn xét

+ Véi cach 1: Tinh sb mol, khdi lugng cua cac san phém tao thanh theo s& mol
clia cac chat ban dau (14 cac an s x, y). Lap cac phuong trinh lién quan dén cac an
sO X, y, m. Giai hé phwong trinh dé tim x, y, m.

+ Véi cach 2: Dya vao su thay dbi khéi lugng cua cac chit trude va sau phan tmg
dé lap cac phuong trinh lién quan dén cac an sé mol x, y can tim. Giai hé phuong
trinh tim x, y.

Theo gia thiét va sy tang khdi lwong c&c chat trong phan &ng: {
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- Dé giai quyét bai toan theo cach 1, ta phai viét ddy du 4 phan ng, tinh khdi
luong mol cta 4 san pham mudi tao thanh va giai hé 3 phwong trinh 3 an. TAt ca
nhitng diéu d6 1am mat kha nhiéu thoi gian.
- Dé giai quyét bai toan theo cach 2, ta chi can quan tim dén ban chat phan mg
va sy thay d6i khdi lwong cua cac thanh phan tham gia phan tmg. Do d6 chi can viét
hai phan g don gian, va viéc lap cac phuong trinh toan hoc dé tim s6 mol ciia cac
chat ciing dé dang hon, ton it thoi gian hon.
c. Kétludn
Phuong phép tang giam khéi lwong gidp cho viéc giai bai tap hda hoc tré nén don
gian hon, nhanh hon so v6i phuong phap thong thuong, dac biét 1a khi ap dung cho
c4c bai tap co sy thay doi khdi lugng cua cac chét trudc va sau phan ing.
3. Pham vi dp dung
Phuong phap ting giam khéi luong c6 thé giai quyét duoc nhiéu dang bai tap hoa
v co hoac hda hiru co, c6 thé 1a phan @ng oxi hda — khir hoac phan ung khong oxi
héa — khtr.
Mot s6 dang bai tap thuong ding phuong phép ting giam khéi luong Ia:
+ Kim loai, mudi cacbonat, oxit tic dung vai dung dich axit (HCI, H2SOs).
+ Phan tng kim loai manh day kim loai yéu, halogen manh day halgen yéu.
+ Nhiét phan cac mubi nitrat, cacbonat.
+ Phan tng thay thé nguyén tor H trong nhom — OH cua ancol, axit cacboxylic,
phenol bang cac nguyén tir kim loai Na, K.
+ Phan tmg thily phan este, chét béo.
+ Amino axit tdc dung voi dung dich axit, dung dich bazo.
II. PHAN DANG BAI TAP VA CAC Vi DU MINH HOA

Dang 1: Tinh lvgng chét trong phan ¢ng

Phuong phap giai

Budc 1: Lap so d6 phan tng biéu dién qua trinh chuyén héa giita cac chat, dé thay
16 hon ban chat hda hoc cua bai toan.
Buéc 2: Nhan dang nhanh phuong phép giai bai tap: Khi gap bai tap ma dé bai
cho biét thong tin vé sy thay déi khéi luong cua cac chat trude va sau phan ang thi
ta nén sir dung phuong phap ting giam khéi lugng.
Budc 3: Xac dinh nguyén nhan dan dén sy thay doi khdi lugng ciia cac chat trong
phan ung: Trong phan ung hoéa hoc, ion hoac nguyén tir trong chat phan tmg dugc
thay bang ion hodc nguyén tir khac 1am cho khéi lwong chét san pham ting 1én hay
giam xubng.
Buéc 4: Thiét lap cac phuong trinh lién quan dén s6 mol cua cac thanh phan lam
thay d6i khdi lwong cua cac chét va phuong trinh lién quan dén sy ting giam khéi
luong cua cac thanh phan d6. Giai hé phuong trinh dé tim sé mol va suy ra két qua
can tim.
Luwu y: Thong thuong, phuong phap ting giam khéi lugng thuong hay duoc sit
dung két hop voi cac phuong trinh phan wng. Tuy nhién, néu st dung phuong
phap tang giam khdi lugng két hop véi phurong phap bao toan dién tich, bao toan
electron, bao toan nguyén té thi s& cho hiéu qua cao hon.

Cac vi du minh hoa

64
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Vi du 1: Hoa tan hoan toan 4,78 gam hdn hop mudi cacbonat cua 3 kim loai vao
dung dich HCI thay thoat ra V lit khi (dktc). Dung dich thu duoc dem c¢6 can thu
duogc 5,33 gam muoi khan. Gié trj cua V 1a:

A. 1,12 lit. B. 1,68 lit. C. 2,24 lit. D. 3,36 lit.

Huéng dan giai
Budéc 1: Lap so d6 phan ung biéu dién qué trinh chuyén hoa gitra céc chat, dé thay
15 hon ban chit hoa hoc cua bai toan.
Thay 3 kim loai bang mot kim loai M ¢6 héa tri n.
M, (CO,), +HCl——MCI_+CO, +H,0 (1)

Buéc 2: Nhan dang nhanh phuong phap giai bai tap:

Do c¢6 su thay ddi khéi lwong cua cac chat truéc va sau phan umg, day la dau hiéu
chang t6 bai tap nay sé& str dung phuong phap ting giam khéi luong.

Budéc 3: Xac dinh nguyén nhan din dén sy thay do6i khdi lugng cia céc chat trong
phan tng:

Trong phan tng (1), ion CO™ d duoc thay bang ion Cl-, khdi lwong mudi clorua
tang 1én 5,33 — 4,78 = 0,55 gam so voi khdi lugng mudi cachbonat 1a do khdi Iugng
ion CI” thay thé 16n hon khéi lugng CO2™ ban dau.

Budéc 4: Thiét lap cac phuong trinh lién quan dén sé mol caa céc thanh phan lam
thay d6i khdi luong cuia cac chat va phuong trinh lién quan dén su ting giam khdi
luong cua céc thanh phan do6. Giai hé phuong trinh dé tim s mol va suy ra két qua
can tim.

S n,.= 2n_ ., n_ =0,1 mol
Taco hé: o = @
| - - =0,05 mol
35,50, —60n, =055 [N =0,05mo

— N, =0, =0,05mol = Vi, 4 =|L12 lit

Vi du 2: Hon hqp X c6 khdi lwong 17,86 gam gdom CuO, Al,O; va FeO. Hoa tan X
bang V ml HCI 1M, dugc dung dich Y. C6 can dung dich Y thu duoc 33,81 gam
mubi khan. Gia tri cua V la:

A. 580. B. 450. C. 1600. D. 900.

_ Huong déan gidi
Thay cac kim loai Cu, Al, Fe bang mot kim loai M.
So d6 phan ung:
M,0O,+HCl—MC(], +H,0 Q)
Trong phan &ng (1), ion O*~ d dugc thay thé bang ion C1™. Khéi lwong mudi ting
thém 33,81 — 17,86 = 15,95 gam so vai khdi lugng oxit 1a do khéi lugng ion CI-
thay thé Ién hon khéi lwong O trong oxit.

—=>n__ =2n_ ~=0,58mol
Ta co: Mo

%35,511 ~16n,, =15, 95 n_, =0,29 mol
— 8 sne =0, =0,58 Mol =V, 1y =[580 mI
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Vi du 3: Hon hop X gdm NaBr va Nal. Cho hdn hop X tan trong nudc thu dugc
dung dich Y.Néu cho brom du vao dung dich Y, sau phan ng hoan toan, co can
thiy khdi lwong mudi khan thu dugc giam 7,05 gam. Néu suc khi clo du vao dung
dich Y, phan ting hoan toan, c6 can dung dich thiy khéi lugng mudi khan giam
22,625 gam. Thanh phan % khéi luong ciia mot chat trong hdn hop X 1a:
A. 35,9%. B. 47,8%. C. 33,99%. D. 64,3%.
(THPT Chuyén Nguyén Hué — Ha Néi, nam 2011 — 2012)
Huéng dan giai
Trong phan &ng cua Br, véi dung dich Y, ion I" (M = 127) da duoc thay bang ion
Br~ (M = 80) nén khéi lugng mubi thu duoc giam so véi khdi lwong mudi ban dau.
BTDT n =n

Ta cé:{ v

oKL =n_=n_ =0,15 mol
—%—>127n_-80n__ =7,05 '
Trong phan ung cua Cl, véi dung dich Y, ion Br- (M =80) va I (M = 127) da
dugc thay thé bang ion CI~ (M = 35,5) nén khéi lugng mudi thu dugc giam.
Tach ﬂT—)nBr, +n.=n_ n_ =0,2 mol
aco: S
— T _»80n_ +127n_-35,5n_ =22,625

Vay phan trim khéi luong Nal, NaBr trong hdn hop ban dau 1a:

22,5
{mm ~0,2.103=20,6 gam | %my =—————.100% = |47,8%
=

N 02.5420,6
=0,15.150=22,5
M S \gom,, =100-47,8=[52,2%
Vi du 4: Ngam mot la Zn trong 200 gam dung dich CuSO, 16%. Sau khi phan ung
xay ra hoan toan, thay khoi luwong la Zn giam 0,5%. Khoi luong 14 Zn truéc khi
tham gia phan ang la
A. 40 gam. B. 13 gam. C. 60 gam. D. 6,5 gam.
Huéng dan giai
Theo gia thiét, ta thay mudi CuSQO4 da phan &g hoan toan véi Zn. Vi vay:

n, = 0,35 mol

200.16%
Newgo hanh = Neyer = Meuso, = 160 0.2 mol
Theo bao toan electron, ta co:
N7y phining — D = 0,2 mol

Goi m 1a khéi lwong thanh Zn ban dau.
Can cr vao su thay doi khoi lugng cua thanh Zn, ta c6:

651’IZn phén ting _64nCu tao thanh = %m @10,2 :%m =m=

Vi du 5:Tién hanh hai thi nghiém sau:

+ Thi nghiém 1: Cho m gam bét Fe (du) vao V1 lit dung dich Cu(NOs3), 1M.

+ Thi nghiém 2: Cho m gam bt Fe (du) vao V lit dung dich AgNOs 0,1M.

Sau khi cac phan ng xay ra hoan toan, khdi luong chét ran thu dugc ¢ hai thi
nghiém déu bang nhau. Gia tri cua V1 so véi V2 1a:
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A. V1=V, B. Vi =10V..
C. V1 = 5V2. D. Vl = 2Vz.
(Pé thi tuyén sinh Pai hoc khéi B nam 2008)

Huéng dan giai
BT Cu

—— N, =N, = V,
O thi nghiém 1 (TNy), ta co: v, v,
BT E _
—)nFe phan ing nCu2+
= My 109 tang/ TN, — 64n,, —56n, phaning 64V, —56V, =8V, (gam)

%nAg =n, . =01V,
., g
O thi nghiém 2 (TN,), ta co: 0,05V, 0.1V,
BT E
—)2nFe phan tng = nAg+
—108n,, —56n =1080,1V, —56.0,05V, =8V, (gam)
Do khéi lugng chét ran thu duoc ¢ hai thi nghiém bang nhau nén khdi lugng kim
loai tang & hai thi nghiém ciing bang nhau. Suy ra:

My, 10gitang/ TN, = Miim logi tang/ TN, —

= My 104 tang/ TN, Fe phén ting

Vi du 6: Pem nung 66,2 gam Pb(NOs), mot thoi gian thu dugc 53,24 gam chéat rin
va V lit khi (¢ dktc). Gid tri ciia V va hiéu suat phan tng nhiét phan lan luot 1a:
A. 6,72 va 60,00%. B. 9,01 va 80,42%.
C. 6,72 va 50,00%. D. 4,48 va 60,00%.
(THPT Chuyén — Pai hoc SPHN, nam 2011 - 2012)

Huéng dan giai
Ban chat phan tng:

2NO; —— 0" + 2NO, +%o2

BTDT _ _
—mwo; = 2H027 Moo = 0,24 mol
— T s62n.  —32n ., =12,96 n, =0,12 mol

NOj; [¢] (o)
BTN _ _ _
Ny, TN, = 200, phin g = 0,24 mol
BTNT

BTO

—n, = ; =0,06 mol

Vo, + Vo, =(0,24+0,06).22,4 =|6,72 lit

=
H%:0,12.331

100% =

b

Vi du 7: Cho 200 ml dung dich A chira CuSO4 (d = 1,25 g/ ml). Sau khi dién phén
A, khéi luong cua dung dich giam di 8 gam. Mat khac, dé 1am két taa hét luong
CuSO, con lai chua bi dién phan phai dung hét 1,12 lit H,S (¢ dktc). Nong d6 C%
cua dung dich CuSQOg trude khi dién phan la:
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A. 9,6%. B. 50%. C. 20%. D. 30%.
(THPT Chuyén Hung Vuong — Pha Tho, nam 2011 — 2012)

Huéng dan giai

So d6 phan tng:
CuSO, +H,0—&&0% 5y +0,+H,0 (1)

dungdich

CuSO, +H,S—>CuS+H,SO0, )

Trong phan tmg dién phan, khéi lugng chat ran giam l1a khéi lugng caa Cu sinh ra ¢

BT E _
——2n,, = 4n02

gid thiét

catot va Oz sinh ra ¢ anot. Ta co0:
—&—=—64n., +32n, =8

1’1Cu804 phaning = nCu = 0’1 mOl

n, = 0,05 mol
=S

ng, =0,1 mol
Trong phan tng véi H,S: n Ny =0,05 mol
CuSO, ban ddu — 1'CusO, phinng =0,1+0,05=0,15 mol
Vay ndng d6 phan trim cia CuSO, trong dung dich la:

m m
ey, = o Mawo, 015160 4604, _[5 6
C My, Vo 200.1,25

Vi du 8: Cho a gam Fe vao 100 ml dung dich hdn hop gdm HNOs 0,8M va
Cu(NOs), 1M. Sau khi cac phan ing xay ra hoan toan, thu duoc 0,92a gam hdn hop
kim loai va khi NO (san pham khir duy nhat). Gié tri cua a la:
A.8,4. B. 5,6. C. 11,2 D. 11,0.
(Dé thi tuyén sinh Cao déng nam 2010)

QuSO, du —

=n +n,

CuSO, du

Huéng dan giai
Theo gia thiét: Sau phan tng, thu dugc hdn hop kim loai, chung té: Fe du, HNO; va
Cu(NO3); da phan tng hét.
Do sat dur nén mudi sat trong dung dich sau phan ung 1a Fe(NO3),.
Khéi lwong hdn hop kim loai Fe du va Cu giam (a — 0,92a) gam = 0,08a gam so Véi
khdi lwong Fe ban dau la do khéi lwong Fe phan tng I6n hon khéi lwong Cu tao
thanh (bdm vao).

3

ng = ZnHNO" +2n

56n;, —64n,, =0,08a

Theo bao toan electron va sy ting giam khéi luong: Cu(NOs ),

2nFe = %-0,08 + 2.0,1 {nFe = O, 13 IlOl

=
56n,, —64.0,1=0,08a (*~

Vi du 9: Trung hoa 5,4 gam X gdm CH3;COOH, CH, = CHCOOH, CsHsOH va
CsHsCOOH can dung V ml dung dich NaOH 0,1M. C6 can dung dich sau phan tmng
thu duoc 6,94 gam hon hop chét ran khan. Gié trj cua V la:

A. 700 ml. B. 900 ml. C.669,6 ml. D.350ml.

f—
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Huéng dan giai
Ban chit phan wng cua axit hiru co va phenol véi NaOH 1a phan ng axit — bazo.
Nguyén tir H linh dong trong nhém — COOH cua axit va nhdm — OH cua phenol
dugc thay thé bang nguyén tr Na. Vi vay nén khdi lwong mudi thu duge ting 1én so
v6i khéi lugng hdn hop X ban dau.

Ta co:
—S sdoNavaH,, ... déucéhéatril=ny =ny . 0. (D
TGKL
> 23nNa Dy jinh dong — Mign khan — Mx = 6,94-5,4=1,54 (2)

tr (1) va (2)
_ > = . . = m
nNa nH linh dong 0’ 07 01

BT Na

———> N,y =NNa=0,07 mol =V v.onom = % =0,7 lit={700 ml

’

Luwu y: Trong phan ¢ng thay thé nguy@n tir H linh dong trong nhém — OH, — COOH

bang Na hoic K thi: Ay, =X My ek — M)
Am,,, fromg d6 s6 mol Na hoac K
=|x= >X 1Y .
My, bk — My s6 mol H linh dong

Vi du 10: Cho m gam hdn hop X gém axit axetic, phenol, ancol etylic tac dung vira
du véi Na thu dugc 19,6 gam hdn hop mudi Y. B4t chay hoan toan Y thu duoc 10,6
gam mubi cacbonat. Néu cho 30,4 gam hdn hop X trén tac dung voi Na du thi thu
dugc V lit H (dkte). Gia tri cua V la:
A. 6,72. B. 4,48. C. 9,68. D. 3,36.
(Pé thi thit THPT Chuyén — Pai hoc SPHN, nam 2011 — 2012)

Huéng dan giai
So dd phan ng:

CH,COOH CH,COONa
hén hop X4 C,H.OH —5hén hop Y{C,H,ONa —%:“ 3Na,CO,
%K_J

C,H,OH C,H,ONa 0.1 mol

Theo so do phan Gng, ta thay: 10,6 gam mubi cachonat 1a Na,COs, ung véi sé6 mol
12 0,1 mol.
Str dung ket qua ¢ trén, ta co:

— Ny, =20y, oo, =0,2 Mol =Ny 4, =0,2 Mol
Arnle“mg mmué‘iY - mhénhq‘p X
oS e > My = 19,6 -0,2.22=15,2 gam
— el 5 Trong 15,2 gam X ¢6 0,2 mol H linh dong nén trong 30,4 gam X c6
chtra 0,4 mol H linh déng.

Theo bao toan nguyén t6 H, ta co:

n =2n, <n, = % =0,2mol =V, 4., =0.2.22,4 =[4,48 lit

H linhdong
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Vi du 11: Dem 26,6 gam mot loai amino axit no, mach ho X cc’g chua 1 chac amin
tac dung het véi axit nitro thu dugc 4,48 lit N2 (dktc). Cing lay 26,6 gam amino
axit ndy tac dung vira da vai dung dich NaOH thi dugc m gam mudi. Gid tri cia m
la:
A. 354. B. 31. C. 28,8. D. 39,8.

(Pé thi thit THPT Chuyén — Pai hoc Vinh, nam 2011 - 2012)

Huéng dan giai
Ban chat cac phan tng:
-NH, +HNO, —-OH+N, +H,0
—-COOH+NaOH——— COONa+H,0O
x =N gy, =Ny =0,2 mol

Ta co: = X : H,NC,H,(COOH)
MX——2O6’26=133g/m01 e ’

”

Khi cho 26,6 gam X (0,2 mol) tac dung véi NaOH thi khéi lugng muédi thu dugc la:

n n

mhinxé s do X ¢6 2 nhém — COOH = 2 nguyén tu H linh dong = n, ;. dong = 2n,,
Am
Ccr _ tang _ _
> Ny finh aong = Mo M. < Amy,, =220y 40 g6 = 440y
Na H

= m,,; =My +Am,, =26,6+0,2.44=[354 gam

Ngoai phuong phap ting giam khdi luong, ddi v6i cac bai tap lién quan dén Ch?i,t
khi, ta thuong st dung phuong phap tang giam s6 mol, thé tich. Dudi day 1la mot so
vi du minh hoa:

Vi du 12: M6t binh cau dung tich 2 lit duoc nap day oxi. Phong dién dé ozon hda
oxi trong binh, sau d6 lai nap thém oxi cho day. Can binh sau phan ung thay tang
0,84 gam. Phan tram thé tich cua ozon trong binh sau phan (ng la (biét céc thé tich

do o dktc):
A. 48%. B. 58,8%. C. 24,6%. D. 22%.
Huéng dan giai
Phuong trinh phan ung:
302 ozon héa 203
3x —>2x (lit)

Goi thé tich oxi phan tng Ia 3x lit thi thé tich ozon tao ra Ia 2x lit, thé tich khi giam
la x lit. Vay can bo sung x lit O; vao binh. Ta c6:

X 322084 < x =0,588 it

nhan thdy

—>m

binh tang = rnO2 cho vao —
b

= %V,, = 22—X.100% =158,8%
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Vi du 13: Pua mét hon hop khi N2 va Ha co ti lé 1 : 3 vao thap tong hop, sau phan
g thay thé tich khi di ra giam 1/10 so vé6i ban dau. Hiéu suat cua phan @ng tong
hop NHs la:

A. 25%. B. 20%. C. 15%. D. 10%.

Huéng dan giai
Chon sé mol cua N2 va Hz ban dau lan luot 12 1 mol va 3 mol. Do ti 1& mol giita N2,
H. ban du ding bang ti 1& mol tham gia phan tng nén cd thé tinh hiéu suat theo N
hoac Ha.
Téng s6 mol khi ban dau 1a 4 mol
gia thiét

P\ ek P N 1 9
Tong s6 mol khi sau phan tng 1a:4.(1 - E) = 0 =3,6 mol

Phuong trinh phan ung:
N, +3H,—“X32NH, (1)

Xx—3x ——> 2x mol
Goi s6 mol N2 phan @ng Ia x thi s6 mol Hz phan ung la 3x, s6 mol NHs tao ra la 2x.
Nhu vay, sau phan tng s6 mol khi giam 2x mol so véi trie6c phan ng. Ta c6:

=4-2x=36 &x= 02:>H%=0—12100 20%

nsau phan ting

Vi du 14: Craking 40 lit n — butan thu dugc 56 lit hdn hop A gdm Ha, CHa, CaH,
CzHs, CsHs, C2Hs va mot phan n — butan chua bi craking (cac thé tich khi do & cing
diéu kién nhiét do va ap suat). Gia sir chi c6 céc phan tng tao ra cac san pham trén.
Hiéu suat phan tng tao ra hdn hop A 1a:

A. 40%. B. 20%. C. 80%. D. 20%.

Huéng dan giai
Phuong trinh phan ing tong quat:
C.H —)C H.- +C-H_ (1)

2x+2

X X x lit

C-H - :cong thiic chung chia H,va cdc ankan (san pham)

O phan tng (1):( " > ) o
C_H  : cong thic chung cua cac anken

Theo (1), goi thé tich ctia butan phén tmg 14 x thi thé tich khi thu dugc 1a 2x, suy ra
thé tich khi tang thém la x.

Suy ra: 40+x=56<:>x=1611’t:>H=%.100%=

Vi du 15: Cho butan qua xuc tac (& nhiét do cao) thu dugc hdn hop X gom CaHi,
C4Hs, CsHe, Ha. Ti khéi ciia X so véi butan 1a 0,4. Néu cho 0,6 mol X vao dung
dich brom (du) thi sé mol brom tbi da phan tng Ia:
A.048mol. B.0,36mol. C.0,60mol. D.0,24 mol.
(Dé thi tuyén sinh Pai hoc khéi B nam 2011)

Huéng dan giai
Phuong trinh phan trng tong quat:
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CnH2n+2 [—0> CnH2n+2—2a + aHz (1)

CnH2n+2—2a + aBrz _—)CnH2n+2—2aBr2:1 2)

+ Tir (1) ta thiy: S6 mol khi ting = séqmol H; tao thanh ) .

) ) = tong s6 mol trong X — s6 mol C4Hio ban dau.

+ Tu (1) va (2) ta thay: S mol Brz phan ing ¢ (2) bang s6 mol Hz tao thanh & (1).
C4H10 _ MX

BTKL

— My, =my =>ncy Mey o=ny My = o =0,4

n

X MC4H10

Véi ny =0,6 mol =n ;; =0,6.0,3=0,24 mol
—ncy, =0,6-024=

=n =n 0,36 mol

Br, phantng 1ML, tao thanh X

Dang 2: Tim chit

Phuong phap giai
Vé co ban, phuong phéap giai bai tap tim chat ciing twong tu nhu giai bai tap bai
tap tinh luong chat trong phan ung. Chi khac ¢ budc 4 ta can thiét lap thém cac
phwong trinh dé tim nguyén tir khéi, phan tir khéi (d6i véi mot nguyén té, mot
chat), nguyén tir khdi trung binh, phan tir khoi trung binh (d6i véi hai hay nhiéu
nguyén td, hai hay nhiéu chat) hoac khéi lwong, khéi lwong trung binh cua cac gdec
hidrocacbon (d6i véi cac bai tap hoa hiru co) tir d6 suy ra chit can tim.
Vi dy minh hoa
Vi du 1: Cho 9,125 gam mudi hidrocacbonat phan ung hét véi dung dich H,SO,
(du), thu dugc dung dich chira 7,5 gam mudi sunfat trung hoa. Céng thirc cia mudi
hidrocacbonat Ia:
A.NaHCOs.  B. Mg(HCOs).. C. Ba(HCOs).. D. Ca(HCO3)..
(Dé thi tuyén sinh Cao d.'fmg nam 2010)

Huéng dan giai
Trong phan ng ciia mudi hidrocacbonat véi dung dich HSO4, ion HCO; da dugc
thay thé bang ion SO; . Khéi lugng mudi sunfat giam 9,125 — 7,5 = 1,625 gam so
v6i khdi lugng mudi hidrocacbonat ban dau 1a do khéi lugng goc SO; thay thé nho
hon khéi lugng gc HCO; .

BTDT
Tach: — Ny, =2nsoi, { Heos =0,125 mol
TGKL _ _
— 1561, ~96n,, =1625 |y, =0,0625mol

BT nhém HCOZ
L XNy hco.) =0,125
3/x

Mudi hidrocacbonat c6 dang M(HCOs)x Hico;
=9,125

M(HCO,), ‘TM(HCO,),

MM(HCO)
3k 73 /molﬂ“—)){:2:>M=24 /mol=|MlaM
= =Ty g

Vi du 2: Cho dung dich chira 8,04 gam hon hop gom hai mudi NaX va NaY (X, Y
Ia hai nguyén to6 co trong tu nhién, ¢ hai chu Ki lién tiép thudéc nhdm VIIA, s6 hiéu
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nguyeén tir Zx < Zv) vao dung dich AgNOs (du), thu dugc 11,48 gam két tia. Phan
tram khoi lugng cua NaX trong hon hop ban dau la:
A. 47,2%. B. 58,2%. C. 41,8%. D. 52,8%.
(Pé thi THPT Chuyén — Pai hoc KHTN, nam 2012 - 2013)
’ Hudng dan gidi
Gia str ca hai muoi halogenua déu phan ung tao két tua vai dung dich AgNQOs.
bat cong thtrc trung binh cua hai mubi NaX va NaY 1a NaX. )
Khoi lwgng muoi bac halogenua tang 1én 11,48 — 8,04 = 3,44 gam so vai khoi lugng
mudbi natri halogenua la do ion Na*da duoc thay thé boi ion Ag”.

BTPT )nA =N n. =0,04 mol
Ta co: ¢ &
—%—>108n, . —23n . =3,44 |0, =0,04 mol
g Na g
BT Na _ _ 8,04 T .
———n y=n_, =004mol=>M .= 004" 201 g/ mol = X =178 (loai)

Trong nhom halogen, iot c6 khdi lwong mol I6n nhét 1a 127 nén truong hop nay
khéng thoa man.

Vay trong hai mudi halogen chi c6 mot mudi tao két tia voi AgNOs, d6 1a NaCl,
mudi con lai 1a NaF.

Theo bao toan nguyén tb Na, ta co:

11,48
. =n, ., =——=0,08 mol
NaCl AgCl T 43,5

= o =S 1000, ~[41,8%

NaF —
a 8,

n

Vi du 3: Cho m¢t thanh Al vao dung dich chia 0,03 mol HCI va 0,03 mol RCl..
Phan tng hoan toan thay khéi lugng thanh Al ting 0,96 gam.Vay R Ia:
A. Ni (59). B. Mn (55). C. Zn (65). D. Cu (64).
Huéng dan giai
Néu Al chi phan g dugc vai dung dich HCI thi khdi lugng thanh Al phai giam.
Theo gia thiét, khéi lugng thanh Al tang, chimg toé Al phan tng dugc ca véi RCl,.
Theo bao toan electron va ting giam khéi luong, ta co:
3n, =n. +2n, <3n, =0,03+2.0,03 < n, =0,03 mol

Theo ting giam khéi lwong, ta c6:
M, , —27n, =0,96 <> M,.0,03—27.0,03=0,96=M, =59 =R Ia

R R2+

Vi du 4: Nhing thanh kim loai M hoa tri 2 vao dung dich CuSOs4, sau mdt thoi gian
liy thanh kim loai ra thay khdi lugng gidam 0,05%. Mit khéc, nhiing thanh kim loai
trén vao dung dich Pb(NO3),, sau mot thoi gian thay khdi lwong ting 7,1%. Xac
dinh M, biét rang s6 mol CuSO4va Pb(NO3); tham gia & 2 trudng hop nhu nhau.
A. Al B. Zn. C. Mg. D. Fe.
Huéng dan giai
Gia sir thanh kim loai M ¢6 khéi luong 1a m gam.
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Do s6 mol cac mudi CuSOa4 va Pb(NOs). phan ng ¢ hai truong hop bang nhau nén
so mol kim loai M phan tng cling bang nhau.
Trong phan (ng cta M véi dung dich CuSQ,, ta co:

BT E .
Ny phan ting Ng, tao thanh (1)

ﬂ>1\/['1‘1M phan tng - 64'nCu tao thanh = O’ 05 %m (2)
T D@y e (M= 64) =0,05%m (3)

Trong phan tng cua M véi dung dich Pb(NOs),, ta c6:

BT E _
>Nyt shin img = DPb tao thanh “)

&)ZOhIPb tao thanh M.n,, phén ting 7,1%m (5)
— D 50y e (207 ~M)=7,1%m  (6)
\ 207-M 7,1 .
Tr (3) va (6) suy ra: M4 :O 03 =>M=65=>Mla

Vi du 5: H3n hop Z gdm hai axit cacboxylic don chirc X va Y (Mx > My) ¢6 tong
khéi lugng 12 8,2 gam. Cho Z tac dung vira du véi dung dich NaOH, thu duoc dung
dich chtra 11,5 gam mudi. Mt khac, néu cho Z tac dung voi mot luong du dung
dich AgNO3 trong NHs, thu duoc 21,6 gam Ag. Cong thirc va phan tram khdi luong
cua X trong Z la

A. C3HsCOOH va 54,88%. B. C;H;COOH va 43,90%.

C. C;HsCOOH va 56,10%. D. HCOOH va 45,12%.

(Pé thi tuyén sinh Pai hoc khbi B nam 2010)

Huéng dan giai
Han hop Z gom hai axit cacboxylic don chirc phan @ng véi dung dich AgNOa/NH;
tao ra Ag, chiing t6 trong Z cé axit fomic HCOOH (HOCH = 0). Theo gia thiét thi
HCOOH la Y, con chat X c¢6 dang RCOOH.
Theo bao toan electron, sy ting khdi lwong va gia thiét, ta co:

=0,1 mol
=0,05 mol

Nycoon

Nyeoon = 0,510, =0,1
= _
_115-82 0 {

Nycoon T Nreoon =N n

H linh dong — 27 RCOOH

— B S 461,000 + Mg+ 45N 00y = 8,2 < 6.0,1+ (M, +45).0,05=8,2
<M, =27g/mol =R 1a CH, =CH -
Vay X 1a |CH, = CH —COOH| (axit acrylic).

Phan tram khéi lugng X trong Z 1a: 0’(;5;2 100% =|43,9%

’

Luwu y: Phan ttng ctia nhom — CHO véi AgNOs/NH;s (t°) la phan tng oxi hda — khi
va con goi la phan Gng trang guong.

+1 +1 +3 o
~CH=0+AgNO, +NH, + H,0—“>—COONH, + Ag{ +NH,NO,
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+1 +3
1x|-CH=0——>-COONH, + 2¢

+1 o
2x| Ag + le—— Agd

Vidu 6: Cho5,1gam Y (C, H, O) tac dung véi dung dich NaOH du, thu dugc 4,80
gam mudi va 1 ancol. Cong thirc ciu tao cua Y la

A. CsH;,COOC;H:s. B. C3sH,COOCH:s.

C. HCOOCHG. D. C2HsCOOC;Hs.

Huéng dan giai
Cong thuc cia Y 1d RCOOR', ¢6ng thirc cuia mudi 1A RCOONa.
Khéi luong cia RCOOR” 16n hon khéi lugng cia RCOONa, ching to khéi lwong
cia goc R’ — 16n hon khéi lwong cia Na. Cén cir vao dap an suy ra R’ — 1a CoHs —
(M =29 g/ mol).

51-4

Theo tang giam khéi lugng, ta co: N cooc,, = Nrcoona = ﬂ =0,05

51

RCOOC,H; —
? O 0

=M ——=102g/mol=>R=29(C,H,-) =Y la

Vi du 7: Thay phan 0,01 mol este tao béi 1 ancol da chirc véi 1 axit don chirc tiéu
t6n hét 1,2 gam NaOH. Mit khéc, khi thuy phan hoan toan 6,35 gam este d6 bang
dung dich NaOH thi thu duoc 7,05 gam mudi. CTCT cua este la:

A. (CHsCOO)3CsHs. B. (C2H3CO0)3CsHs.

C. CH,(COOCHs3).. D. C;H4(OOCC;Hs)..

Huéng dan giai
Vi este tao badi ancol da chirc va axit don chirc nén loai phuong an C (este tao bai
axit hai chirc va ancol don churc).

~ Ny, A z , . A ;o b A s A 1A
Vi —198 =3 nén suy ra este c6 ba chirc este, suy ra loai D. Vay dap an chi c6 thé la

neste
A hoac B.
Este 1& (RCO0)3CqHs, mudi 1a RCOONa. Ta €6: 30 ko0, .1, = Nrcoona = 3X MO
ﬂ)m =my, —M., < 3x.23-41x=7,05-6,35 < x=0,025 mol

C3H;

6,35
= Mrcooy, e, = 0,025

Vay cong thirc cau tao cua este 1 |(C,H,C00),C,H, | hay |C,H;(OOCC,H,),|

——— =254 g/mol=R =27 (CH, =CH-)

Vi du 8: X la mét a — amino axit c6 chtra vong thom va mot nhom — NH. trong
phan ti. Biét 50 ml dung dich X phan ng vira du véi 80 ml dung dich HCI 0,5M,
dung dich thu dugc phan Gng vira du véi 50 ml dung dich NaOH 1,6M. Mat khéc
néu trung hoa 250 ml dung dich X bang luong vira da KOH réi dem c¢b can thu
dugc 40,6 gam mudi. CTCT cua X Ia:

A. C¢Hs — CH(CHz) — CH(NH2)COOH.

B. Ce¢Hs — CH(NH2) — CH.COOH.

C. CgHs — CH(NH_) — COOH.
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D. C¢Hs — CH,CH(NH,)COOH.
(THPT Chuyén Nguyén Hué — Ha Néi, nam 2010 — 2011)

Huéng dan giai
bat cong thace caa X ¢6 dang HNR(COOH)y. ,,
Trong phan ng cua X voéi HCI, sau d6 cho san pham thu dwoc phan ung véi NaOH
thi ban chat phan tng 14 X va HCI véi NaOH:
H"+OH ——H,0
—COOH+ OH" ———-COO™ + H,0
Ta co:

n n N, = 0,04 mol.

H,NR(COOH), trong S0ml — VL-NH, —

n

—coon F =0

S Xy \recoom, +Maa = Daon < 0,04x+0,04=0,08 = x =1 (nhom)
Vay X ¢6 dang H,NRCOOH.
=0,2 mol

n tron; m
Trong phan ting ciia 250 ml X véi KOH, taco: (2™
mtang = 38HX gam

TGKL

——m_ . =m, +m__<40,6=m, +38.0,2=m, =33 gam

mudi

:>MX=£=165 g/mol=16+R +45=165=R =104 g/mol (C;H,).

>

tang

Vi X la a —amino axit va ¢6 chira vong benzen nén X c6 cdng thic la:
| C,H,CH,CH(NH,)COOH|

Luuy:

+ Néu gip dang bai tip “cho amino axit phan tung véi dung dich HCI, thu duoc
dung dich X. Cho dung dich X phan Gng véi mot lugng vira ¢t dung dich NaOH”
thi ban chét ctia phan tng 1a nhém — COOH ciia amino axit va H* ciia HCI phan
ung voi OH™ ctia NaOH.

+ Néu gip dang bai tap “cho amino axit phan tmg véi dung dich NaOH, thu duoc
dung dich X. Cho dung dich X phan tng véi mét lugng vira du dung dich HCI” thi
ban chét cua phan tng 1a nhom — NH, ciia amino axit va OH ~ ctia NaOH véi H*
ctua HCI.

IIL.BAI TAP AP DUNG
1. Bai tdp co loi gidi
Bai tap danh cho hoc sinh 16p 10
Cau 1: Hoa tan hoan toan 2,43 gam hdn hop gom Mg va Zn vao mét lugng vira du
dung dich H.SO4 lodng, sau phan Gng thu duoc 1,12 lit H, (dktc) va dung dich X.
Khéi lwong mudi trong dung dich X Ia:
A.7,23gam. B.7,33gam. C.4,83gam. D.5,83gam.
(Pé thi tuyén sinh Pai hoc khbi A nim 2012)
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Cau 2: Hoa tan hoan toan 20,6 gam hdn hop gom Na,CO3 va CaCO; bang dung
dich HCI du, thu dugce V lit khi CO, (dktc) va dung dich chira 22,8 gam hon hop
mudi. Gid tri cua V 1a
A.1,79. B. 5,60. C. 2,24. D. 4,48.
(Pé thi tuyén sinh Cao dang nam 2013)
Cau 3: Hoa tan hoan toan 2,81 gam hon hop gom Fe20s, MgO, ZnO trong 500 ml
axit HCI 0,2M (vira du). Sau phan ung, hdn hop mubi clorua khan thu dugc khi co
can dung dich c6 khéi lugng Ia:
A.6,8lgam. B.476gam. C.3,8lgam. D.5,56 gam.
Cau 4: Cho dung dich AgNO3 du tac dung vé6i dung dich hon hop c6 hoa tan 6,25
gam hai mudi KCI va KBr thu duoc 10,39 gam hdn hop AgCl va AgBr. S6 mol cac
chat trong hon hop dau la:
A.0,08 mol. B.0,06 mol. C.0,03mol. D.0,055mol.
Cau 5: C6 hdn hop gom Nal va NaBr. Hoa tan hdn hop vao nudc. Cho brom du
vao dung dich. Sau khi phan (ng thyc hién xong, lam bay hoi dung dich, lam kho
san pham, thi thay khdi lugng cua san pham nho hon khdi lwong hdn hop 2 mudi
ban dau 1a m gam. Lai hoa tan san phiam vao nuéc va cho clo 16i qua cho dén du.
Lam bay hoi dung dich va lam kho chat con lai ngudi thay khdi luong chét thu dugc
lai nho hon khdi lwgng mudi phan éng 1a m gam. Thanh phan phan tram vé khoi
luong cua NaBr trong hdn hop dau la:
A. 3,7%. B. 4,5%. C. 7,3%. D. 6,7%.
Cau 6: Mot binh cau dung tich 448 ml dugc nap day oxi rdi can. Phong dién dé
ozon hoa, sau d6 nap thém cho day oxi rdi can. Khdi luong trong hai truong hop
chénh léch nhau 0,03 gam. Biét cac thé tich nap déu & dktc. Thanh phan % vé thé
tich ciia ozon trong hdn hop sau phan ang Ia:
A. 9,375%. B. 10,375%. C. 8,375%. D.11,375%.
Cau 7: Cho mét lwong bt Zn vao dung dich X gdm FeCl, va CuCl,. Khéi luong
chat ran sau khi cac phan ung xay ra hoan toan nhé hon khéi lugng bot Zn ban dau
la 0,5 gam. C6 can phan dung dich sau phan tng thu dugc 13,6 gam mudi khan.
Téng khéi lwong cac mudi trong X 1a:
A.17,0 gam. B.13,1gam. C.19,5gam. D. 14,1 gam.
(Pé thi tuyén sinh Pai hoc khbi B nam 2008)
Cau 8: Cho m gam hén hop bot Zn va Fe vao luong du dung dich CuSO,. Sau khi
két thic cac phan tng, loc bé phan dung dich thu dwoc m gam bot rdn. Thanh phan
phan trim theo khdi lugng ciia Zn trong hdn hop bot ban dau la:
A. 90,27%. B. 85,30%. C. 82,20%. D. 12,67%.
(Pé thi tuyén sinh dai hoc khéi B nam 2007)
Cau 9: Léy 2 thanh kim loai M hoa tri II. Thanh 1 nhing vao 250 ml dung dich
FeS0s, thanh 2 nhlng vao 250 ml dung dich CuSO.. Sau khi phan tng két thic,
thanh 1 ting 16 gam, thanh 2 ting 20 gam. Biét nong ¢ mol/I cua 2 dung dich ban
du bang nhau. Vay M la:
A. Mg. B. Ni. C. Zn. D. Be.
Cau 10: Cho 3,78 gam bot Al phan tng vira dii véi dung dich mudi XCl, tao thanh
dung dich Y. Khéi lugng chit tan trong dung dich Y giam 4,06 gam so véi dung
dich XCl,. Cong thtrc cia mubi XCl, Ia:
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A. FeC|3. B. CUC|3. C. CI‘C|3. D. ZnC|2.
Cau 11: Cho dung dich chira 19,38 gam hdn hop gém hai mudi NaX va NaY (X, Y
1a hai nguyén té ¢ trong tu nhién, & hai chu ki lién tiép thudc nhém VIIA, sb higu
nguyén tir Zx < Zy) vao dung dich AgNO;3 (du), thu dugc 39,78 gam két tiia. Phan
tram khéi lugng ctua NaX trong hdn hop ban dau 1a

A. 36,32%. B. 42,23%. C. 16,32%. D. 16,23%.
CAu 12: Hoa tan hoan toan 104,25 gam hdn hop X gom NaCl va Nal vao nuéc
duoc dung dich A. Suc khi clo du vao dung dich Y. Két thuc thi nghiém, cd can
dung dich thu duoc 58,5 gam mudi khan. Khéi lugng NaCl ¢ trong hon hop X la:

A.29,25gam B.58,5gam C.17,55gam D. 23,4 gam
Cau 13: Cho m gam mot kim loai M tac dung vira du véi 12,5m gam dung dich
H2S04 14% (loang), sau khi phan rng xay ra hoan toan thu dugc dung dich X.
Dung dich X ¢6 khdi luong thé nao so v6i dung dich H,SO, ban déu? (biét trong
qué trinh phan g nudc bay hoi khong dang ké ):

A. Tang 8,00%. B. Tang 2,86%.

C. Tang 7,71%. D. Tang 8,97%.
Cau 14: Hon hop X gdm NaBr va Nal. Cho hdn hop X tan trong nudc thu dugc
dung dich Y .Néu cho brom du vao dung dich Y, sau phan tng hoan toan, c6 can
thiy khéi lwong mudi khan thu duge giam 7,05 gam. Néu suc khi clo du vao dung
dich Y, phan Gng hoan toan, ¢6 can dung dich théiy khdi luong mudi khan giam
22,625 gam. Thanh phan % khéi lugng ctia mot chét trong hdn hop X la:

A. 35,9%. B. 47,8%. C. 33,99%. D. 64,3%.

Bai tap danh cho hoc sinh 16p 11

Cau 15: Co 1 lit dung dich hdn hop Na,COs 0,1 mol/l va (NH,).CO3 0,25 mol/l.
Cho 43 gam hén hop BaCl, va CaCl, vao dung dich d6. Sau khi cac phan tng két
thic ta thu dugc 39,7 gam két tua A va dung dich B. Phan trim khdi lwong cac chét
trong A la:

A. Jomg, i, =T5%, %M, =25%

B. Jomyg,, =50,38%,%mc,q, =49,62%

C. Yoy, =49,62%,%mc,,, =50,38%

D. %omyg,,, =25%, %omy, o, =75%
Cau 16:Hoa tan 5,94 gam hdn hop 2 mudi clorua cua 2 kim loai R va M vao nudc
duoc dung dich X. Dé lam két taa hét ion CI- ¢6 trong dung dich X, ngudi ta cho
dung dich X tac dung véi dung dich AgNO; du, thu dugc 17,22 gam két taa. Loc bo
két tua, thu dugc dung dich Y. C6 can Y dugc m gam hdn hop mudi khan. Gia tri m
la:

A.6,36 gam. B.6,15gam. C.9,12gam. D. 12,3 gam.
Cau 17: C6 mot coe dung m gam dung dich HNO3 va H,SO,. Hoa tan hét 3,64 gam
kim loai M (c6 hoa tri khong d6i) vao dung dich trong cdc thi thu dugc 2,1504 lit
(dktc) hdn hop 2 khi NO, va X. Sau phan tng, khéi lwong cac chat trong céc giam
1,064 gam. Kim loai M la:

A. Fe. B. Cu. C. Al D. Zn.
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Cau 18: Nung 6,58 gam Cu(NQOs). trong binh kin khdng chia khdng khi, sau mot
thoi gian thu dwoc 4,96 gam chat ran va hdn hop khi X. Hap thy hoan toan X vao
nude dé duoc 300 ml dung dich Y. Dung dich Y ¢6 pH bang
A. 2. B. 3. C. 4. D. 1.
(Pé thi tuyén sinh Pai hoc khbi A nim 2009)
Cau 19: Nhiét phan hoan toan 29,6 gam mat mubi nitrat kim loai, sau phan g thu
dugc 8 gam oxit kim loai. Cong thic cia mudi nitrat 13
A CU(NOs)z. B. FE(N03)3. C. Pb(NO3)2. D. Mg(NO3)2.
(THPT Chuyén — Pai hoc Vinh, nam 2010 — 2011)
Cau 20: Dbt chay hoan toan 4,64 gam mot hidrocacbon X (chét khi & diéu kién
thuong) réi dem toan bd san pham chay hap thu hét vao binh dung dung dich
Ba(OH).. Sau cac phan tng thu dugc 39,4 gam két tua va khdi lugng phan dung
dich giam bét 19,912 gam. Cong thirc phan tir cua X la
A. CsHa. B. CHa. C. CyH.. D. CsHqo.
(Dé thi tuyén sinh Pai hoc khdi A nim 2012)
Cau 21: Cho 13,8 gam chét hitu co X c6 cong thirc phan tir C7Hs tac dung véi mot
luong du dung dich AgNO;3 trong NHs, thu duoc 45,9 gam két tua. X c¢d bao nhiéu
ddng phan cau tao thoa man tinh chat trén ?
A.5. B. 4. C. 6. D. 2.
(Pé thi tuyén sinh Pai hoc khéi A nam 2011)
Cau 22:Cho 5,76 gam axit hitu co X don chirc, mach hé tac dung hét véi CaCOs
thu duoc 7,28 gam mudi cuia axit hitu co. Cong thirc cau tao thu gon cua X
A. CH;=CH - COOH. B. CH;COOH.
C.HC=C - COOH. D. CH;— CH;— COOH.
(Dé thi tuyén sinh Cao d.'fmg nam 2007)
Cau 23:Cho 24,4 gam hdn hop gom axit axetic, axit fomic, glixerol, ancol etylic tac
dung véi Na du. Sau khi phan ing hoan toan thu dwoc 6,72 lit khi H, (dktc) va m
gam mudi. Gia tri caa m la:
A. 31 gam. B.37,6 gam. C.23,8gam. D.25gam.
(THPT Chuyén Huing Vuong — Phi Tho, nam 2010 — 2011)
Cau 24: Cho m gam hdn hop axit axetic, axit benzoic, axit adipic, axit oxalic tac
dung vira da véi dung dich NaOH thu duoc a gam mudi. Néu ciing cho m gam hdn
hop X ndi trén tac dung véi Ca(OH), vira di thi thu dugc b gam mudi. Biéu thirc
lien hé m, a, b la:
A. 9m = 20a - 11b. B. 3m =22b - 19a.
C.8m =19a-11b. D.m=11b - 10a.
(THPT Chuyén Nguyén Hué — Ha N6i, nim 2011 — 2012)
Cau 25: Cho m gam ancol don chirc X vao binh dyng Na du, sau phan (tng ¢6 0,1
mol H; va khéi lwong binh ting 6,2 gam. Xac dinh CTPT cua X.

A. CH;OH B.C;HsOH C.C3H;OH D. Khong xac dinh dugc
Cau 26: Cho hoi nudc di qua than nung noéng do sau khi loai bo hoi nude du thu
duogc 17,92 lit (dktc) hdn hop khi X gdm CO,, CO va H,. Hap thu X vao dung dich
Ba(OH), du thu duoc 39,4 gam két tiia va co V lit khi Y thoat ra. Cho Y tac dung
v6i CuO du nung néng sau phan tng thay khdi luong chit ran giam m gam. Gia tri
ctiam la:
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A. 9,6 gam. B. 8,4 gam. C.11,2gam. D. 4,8 gam.
Céau 27: Cho hoi nudce di qua than nung nong do sau khi loai bé hoi nude du thu
duge 17,92 lit (dktc) hdn hop khi X gém CO,, CO va Hz. Hip thu X vao dung dich
Ba(OH) du thu dugc 35,46 gam két ta va co V lit khi Y thoat ra. Cho Y tac dung
v6i CuO du nung nong sau phan tng thiy khdi luong chit ran giam m gam. Gia tri
cuam la:

A.128gam. B.288gam. C.992gam. D.2,08gam.
Cau 28:Cho hoi nudc di qua than néng d6 thu duoc 17,92 1it hon hop X khi gdbm
CO, H; va CO; ¢ ti khdi so v6i Hp bang 7,875. Dan toan bd X qua 6ng sir nung
nong chira Fe;0s du thi thdy khdi lugng chat rén giam a gam, hdn hop khi va hoi
thoat ra khoi dng sir hap thu vao 200 gam dung dich H,SO4 b% thu dugc dung dich
H.SO4 76,555%. Biét cac phan tng xay ra hoan toan va CO; khong tan trong nudc.
Gi4 trj ctia a va b lan luot 1a:

A. 4,8 gam va 72% B. 3,2 gam va 98%

C. 3,2 gam va 85% D. 4,8 gam va 80%
Cau 29: Cho 22,4 lit hdn hop A gém hai khi CO, CO; di qua than nong do (khong
c6 mit khong khi) thu duge khi B ¢6 thé tich hon thé tich A 1a 5,6 lit (thé tich khi
do duoc & dktc). Dan B di qua dung dich Ca(OH); vira du thi thu dugc dung dich
chi chira 20,25 gam Ca(HCO3), . Mit khac dan toan bd 22,4 lit hdn hop A qua ng
st nung néng chira Fe,O3 du thi thdy khdi lwong chét rin giam a gam. Gia trj cta a
va thanh phan phén tram thé tich cua timg khi trong hdn hop A

A. 16 gam, 40% va 60%. B. 32 gam, 50% va 50%.

C. 32 gam, 40% va 60%. D. 16 gam, 50% va 50%.
Cau 30: Cho ludng khi CO di qua hdn hgp X gém Fes04, Al,03, MgO va CuO
nung néng, sau mot thoi gian thu dugc hdn hop chat ran Y, c6 khéi lugng giam 4
gam so vi khéi lugng cia X. Cho Y phan tmg hét v6i luong du dung dich HNO3,
sinh ra 4,48 lit khi NO (san pham khir duy nhat, do & diéu kién tiéu chuan). Khéi
lugng cua FesO4 trong X la:

A.23,2 gam B.46,4 gam C.34,8 gam D.17,4 gam
Cau 31: Hoa tan hét 6,08 gam hdn hop gom Cu, Fe bing dung dich HNO;3 thu dugc
dung dich X va 1,792 lit NO (dktc). Nhung tir tir 10 gam thanh Mg vao dung dich X
dén khi phan ing xay ra hoan toan thu dugc 0,448 lit NO (dktc), dung dich Y.
Thanh phan phan trim khdi lwong cua Cu trong hdn hop ban dau va khéi lugng
thanh Mg sau phan tng va:

A. 63,15% va 12,48 gam . B. 42,1% va 12,48 gam.

C. 63,15% va 7,52 gam. D. 42,1% va 7,52 gam.

Bai tap danh cho hoc sinh 16p 12

Cau 32: bé tac dung hét véi 100 gam lipit ¢ chi s6 axit bang 7 phai dung 17,92
gam KOH. Khéi luong mubi thu duoc 1a:

A. 110,324 gam. B. 108,107 gam.

C. 103,178 gam. D. 108,265 gam.

(Pé thi THPT Chuyén Hung Vuong — Pha Tho, nam 2010 — 2011)

Cau 33: Cho 8,9 gam mét hop chit hiru co X c¢6 cong thirc phan tir CsH;0,N phan
ung véi 100 ml dung dich NaOH 1,5M. Sau khi phan &ng xay ra hoan toan, c6 can
dung dich thu duoc 11,7 gam chat ran. Cong thirc cau tao thu gon cua X la:

80




khangvietbook.com.vn DT: (08) 39103821 — 0903906848

A. HCOOH3;NCH = CHo. B. Ho2NCH:CH,COOH.
C. CH;= CHCOONH.. D. H:NCH,COOCH:s.
(Pé thi tuyén sinh Pai hoc khéi B nam 2008)
Céau 34: Cho 1 mol amino axit X phan ung véi dung dich HCI (dw), thu dugc m;
gam mudi Y. Ciing 1 mol amino axit X phan tng voi dung dich NaOH (du), thu
dwoc m, gam mudi Z. Biét m, —my = 7,5. Cong thac phan tir caa X la:
A. CsH1002N2.B. C4HsO4No. C.CsHgO4N.  D. CsH1102N.
(Pé thi tuyén sinh Pai hoc khéi A nam 2009)
Cau 35: Cho 0,16 mol axit A phan tng vira da vai 160 ml dung dich HCI 1M, thu
duoc 22,32 gam mudi. Mat khéc, cho 1,03 gam A phan tng vira véi dung dich
KOH, thu dugc 1,41 gam mudi khan. S6 CTCT cua A 1a:
AT B. 5. C. 4. D. 6.
Cau 36: Nhang mét thanh sit nang 100 gam vao 100 ml dung dich hdn hop gém
Cu(NO3); 0,2M va AgNO; 0,2M. Sau mét thoi gian lay thanh kim loai ra, rira sach
lam kho can dugc 101,72 gam (gia thiét cac kim loai tao thanh déu bam hét vao
thanh sét). Khéi lugng sit da phan ung la
A.2,16gam. B.0,84gam. C.1,72gam. D. 1,40 gam.
(Pé thi tuyén sinh Pai hoc khéi B nam 2009)
CAu 37: Cho 8 gam hdn hop A gdm Mg va Fe tac dung véi dung dich CuSO4 dén
khi phan @ng két thic, thu dwoc 12,4 gam chét rin B va dung dich D. Cho dung
dich D tac dung véi dung dich NaOH du, loc va nung két tia ngoai khong khi dén
khdi lwong khong doi thu duoc 8 gam oxit. Phan tram khdi lugng cua Fe trong hon
hop A la:
A. 35%. B. 30%. C. 70%. D. 65%.
Cau 38: Cho 50 gam hén hop MgCO3 va BaCOs tac dung voi dung dich H,SO, thu
duoc m gam chét ran A, dung dich B chtra 12 gam mudi va 4,48 lit khi CO; (dktc).
Giatri cuam la:
A. 452, B. 57,2. C. 64. D. 66,2.
Cau 39: Cho 19,2 gam hdn hop FesOa, FexOy tac dung véi vira hét 180 ml dung
dich H,S04 2M (lodng), thu dugc dung dich X. Khéi lugng mudi cé trong X 1a:
A. 304. B. 24. C. 48. D. 52.
(THPT Chuyén Lé Hong Phong — Nam Pinh, nidm 2012 — 2013)
Cau 40: Hoa tan hét 26,43 gam hdn hop bot A gdm Mg, Al, Al,0; va MgO bang
795 ml dung dich hdn hop gom HCI 0,5M va H,SO4 0,75M (vira du). Sau phan ung
thu dugc dung dich X va 4,368 lit khi H, (¢ dktc). C6 can dung dich X thu dugc
khéi lugng mudi khan 1a
A. 9592 gam. B. 86,58 gam. C. 100,52 gam. D. 88,18 gam.
Cau 41: Chia 9,6 gam hdn hop gom CuO va Fe,O3 thanh 2 phan bang nhau: Phan 1
phan wng véi 100 ml dung dich HCI x (mol/l), cd can hén hop thu duoc 8,1 gam
chat ran. Phan 2 phan ng vai 200 ml dung dich HCI x (mol/l), ¢d can hdn hop thu
dugc 9,2 gam chat ran. Gia tri caa x va phan tram vé khdi luong CuO tuong tng 13
A. 1,2 va 33,33%. B. 0,5 va 33,33%.
C. 0,5 va 66,66%. D. 1,2 va 66,66%.
Cau 42: Khi cho 0,15 mol este X (biét rang X tao bdi mot axit cacboxylic c6 2
nhém — COOH va mot ancol don chire Y) tdc dung hoan toan véi dung dich NaOH,
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dun nong thu duoc 13,8 gam Y va mot mudi ¢6 khdi luong nho hon khéi luong cia
X 14 7,5%. Cong thirc cau tao cua X la:

A. (COOC,Hy),. B. CH,(COOCH,),.

C. CH,(COOC,Hy),. D. (COOCH,),.
Cau 43: Dbt chay hoan toan 4,16 gam hdn hop E gdm RCOOH va RCOOC;Hs thu
dugc 4,256 lit CO; (dktc) va 2,52 gam H,0. Cho tiép 9,9 gam mot este X don chiic,
mach hd vao 4,16 gam hén hgp E thu dugc hon hop F. Pun noéng hdn hop F véi
dung dich NaOH vtra du, c6 can dung dich sau phan tng thu dugc 15,5 gam mudi.
Cong thic cau tao ciia X la:

A. CH3;COOCH:s. B. C;HsCOOCHs.

C. HCOOCHs. D. C;HsCOOC;Hs.
Cau 44: Hop chat X c¢6 cong thirc phan tir tring v6i cong thirc don gian nhét, vira
tac dung dugc véi axit vira tac dung duoc vai kiém trong diéu kién thich hop. Trong
phan tir X, thanh phﬁn phﬁn tram khdi lugng cla cac nguyén t6 C, H, N 1an luot
béng 40,449%; 7,865% va 15,73%; con lai la oxi. Khi cho 4,45 gam X phan ung
hoan toan véi mot lugng vura di dung dich NaOH (dun nong) thu dugc 4,85 gam
mudi khan. Cong thirc cau tao thu gon cta X la:

A.H,NC,H,COOH B.CH, =CHCOONH,

C.H,NCOO -CH,CH, D.H,NCH,COO - CH,

Cau 45: Hon hop X chtra ba axitcachoxylic déu don chtc, mach ha, gdm mot axit
no va hai axit khong no déu c6 mot lién két doi (C = C) trong phén tir. Cho m gam
X tac dung vira di véi 150ml dung dich NaOH 2M, thu duoc 25,56 gam hon hop
mudi. Dbt chdy hoan toan m gam X, hap thy toan b san pham chéay biang binh dung
dich NaOH du, khéi luong binh ting thém 40,08 gam.Tong khdi lwong cua hai axit
cacboxylic khéng no trong m gam hén hop X 1a bao nhiéu ?

A. 15,36 gam. B. 9,96 gam. C. 12,06 gam. D. 18,96 gam
Cau 46: Nhung thanh Al c6 khdi luong 1a 2,7 gam vao 100 ml dung dich gém
Cu(NOs3)2 0,3M va AgNOs 0,3M. Sau khi cac phan tng xay ra hoan toan, dem can
thanh Al thi thi thdy ting m gam. Gi4 tri cia m la:

A.435gam  B.2,9gam C.0gam D. 5,8 gam
Cau 47: Cho m gam bt Mg vao 500 ml dung dich FeCl; 1M. Sau khi cac phan tng
xay ra hoan toan, khdi lugng dung dich thay d6i 2,4 gam so vé6i dung dich ban dau
(nudc bay hoi khong déng ké). Gia tri nao ciia m trong cac gié tri sau 1a khong thoa
man?

A. 2,4 gam. B.12,3gam. C. 8,7 gam. D. 9,6 gam.
CAau 48: Hoa tan 3,23 gam hdon hop 2 mudi CuCl, va Cu(NOs); vao nudc dugc
dung dich A. Nhung thanh kim loai Mg vao dung dich A va khuéy déu cho dén khi
mau xanh cta dung dich bién mat. Liy thanh Mg ra cén lai thay khoi lugng tang
thém 0,8 gam so voi ban ddu. C6 dic dung dich dén khan thi thu dugec m gam mubi
khan. Gia tri cia m la:

A.2,43gam. B.4,13gam. C.1,15gam. D.1,43gam.

(Pé thi du bi tuyén sinh Pai hoc khéi B nim 2012)

Cau 49: Hoa tan hét hdn hop A gdbm 7,2 gam Mg va 22,4 gam Fe trong 500 ml
dung dich Fe(NOs)s x mol/l va Cu(NOs), y mol/l thu dugc dung dich X va chit rin
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Y gdm 2 kim loai. Dé tac dung ti da v6i dung dich X can ding dung dich chira 2,0
mol NaOH (khéng c6 khong khi) thu dugc két tua. Gia tri ciia x va khéi lugng cua
chat rin Y so v&i hdn hop kim loai A thay d6i nhu thé nao?

A. 0,8M va tang 1,6 gam. B. 0,4M va tang 1,6 gam.

C. 0,8M va giam 1,6 gam. D. 0,4M va giam 1,6 gam.
Céu 50: Cho m gam Mg vao dung dich chaa 0,1 mol AgNOs va 0,25 mol Cu(NO3)2,
sau mot thoi gian thu duoc 19,44 gam két taa va dung dich X chira 2 mudi.Tach lay
két taa, thém tiép 8,4 gam bot sat vao dung dich X, sau khi cac phan @ng hoan toan
thu duoc 9,36 gam két tua. Gia trj cuia m Ia:

A. 4,8gam. B. 4,32gam. C. 4,64gam. D. 5,28gam.
Cau 51: B0 thi biéu dién sy phu thudc cua khdi lwong Mg vao dung dich hdn hop
X chira a mol Cu(NOs), va b mol HCI khi nhiing thanh Mg c6 khi lugng m gam
vao dung dich hdn hop X dugc biéu dién nhu hinh v& dudi dy:

my,, (gam)

(m—=8)

\ D
(m—14) -
(m—18) \D./

mchﬁ't tan (gam)

0 .
Sau khi phan tng xay ra hoan toan thi rat thanh Mg ra, thu dugc NO la san pham

+5

khtr duy nhatcia N. Tiléa:bla

A.1:8 B.1:6. C.1:10. D.1:12
Cau 52: Hoa tan m gam hdn hop gom CuSO; va NaCl vao nude du thu duge dung
dich X. Tién hanh dién phan dung dich X bang dién cuc tro v6i cuong d6 dong dién
I =3,86A trong thoi gian 7500 gidy thi dimg dién phan. Nhiing thanh Mg vao dung
dich sau dién phan thu duoc 2,016 lit khi H, (dktc); dong thoi khdi lugng thanh Mg
giam 0,16 gam. Gia tri m la:

A31,02gam B.34,53gam. C.39,02gam. D.55,02 gam.
Cau 53: X la axit no, 2 chtrc; Y la este don chuc (X, Y déu mach hé). Pun noéng
28,14 gam hén hop E chira X, Y can dung 200 gam dung dich NaOH 6,6%. C6 can
dung dich sau phan tmg thu duoc phan hoi chira ancol Z. Dan toan bd Z qua binh
dung Na du théy khdi lugng binh tiang 6,75 gam, déng thoti thoat ra 1,68 lit khi Hy
(dktc). Tén goi cua X la:

A. axit malonic.B. axit oxalic. C. axit adipic. D. axit glutaric.
2. Bai tdp chi co ddp dn
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CAu 54: Hoa tan 14 gam hdn hop 2 mudi M2COs va RCO;3 bang dung dich HCI du,
thu duoc dung dich A va 0,672 lit khi (dktc). C6 can dung dich A thi thu dugc m
gam mubi khan. m c6 gia tri la:
A. 16,33 gam. B. 14,33 gam. C.9,265gam. D. 12,65 gam.
Cau 55: Hoa tan hét 23,2 gam hon hop rin X gém FeO, Fe,0s, FesO, trong dung
dich HCI lodng, du. Cé can dung dich sau phan tng thu duoc 45,2 gam mudi khan.
Néu khir hoan toan lugng X trén s& thu dugc bao nhiéu gam sat?
A.11,6.B.11,2.C. 16,8. D.12,8.
(Pé thi THPT Chuyén — Pai hoc Vinh, nam 2011 - 2012)
Cau 56: Hon hop X gém NaBr va Nal. Cho hdn hop X tan trong nudc thu dugc
dung dich A.Néu cho brom du vao dung dich A, sau phan ng hoan toan, cd can
thay khdi lwong mudi khan thu dugc giam 7,05 gam. Néu suc khi clo du vao dung
dich A, phan tng hoan toan, ¢6 can dung dich thiy khéi lugng mudi khan giam
22,625 gam. Thanh phan % khéi luong cia mot chat trong hdn hop X 1a
A. 47,8%. B. 64,3%. C. 35,9%. D. 39,1%.
(Pé thi thit THPT Chuyén Béc Ninh, nam 2009 — 2010)
Cau 57: Cho dung dich chtra 6,03 gam hdn hop gom hai mudi NaX va NaY (X, Y
1a hai nguyén t6 c6 trong tu nhién, ¢ hai chu ki lién tiép thuoc nhém VA, sb hiéu
nguyén tir Zx < Zy) vao dung dich AgNO; (du), thu duoc 8,61 gam két taa. Phan
tram khéi luong cua NaX trong hdn hop ban dau la
A. 58,2%. B. 52,8%. C. 41,8%. D. 47,2%.
(Pé thi tuyén sinh Pai hoc khbi B nam 2009)
CAu 58: Sau khi chuyén mot thé tich khi oxi thanh ozon thi thay thé tich giam di 5
ml (biét c4c thé tich do & cung diéu kién). Thé tich oxi di tham gia phan ung |a bao
nhiéu.
A. 14 ml. B. 16 ml. C.17 ml. D. 15 ml.
Cau 59: HAn hop X gém SO, va O, ¢6 ti khdi so véi H, bang 28. Nung ndng hdn
hop X mat thoi gian (cé xc tac V»0s) thu dugc hdn hop Y ¢6 ti khdi so véi X bang
16/13. Hiéu sut caa phan tng téng hop SO; 1a
A. 62,5%. B. 75,0%. C. 50,0%. D. 60,0%.
(Pé thi THPT Chuyén — Pai hoc Vinh, ndm 2012 — 2013)
Cau 60: Ngdm mot 14 Mg kim loai trong dung dich Cu(NOs)2, sau mét thoi gian
nguoi ta nhan thiy khdi luong cua 1a kim loai d6 ting 1 gam so véi ban dau. Khoi
lwong ciia Cu kim loai da bam 1én bé mat cua 14 kim loai d6 1a (gia thiét rang toan
bo Cu bi ddy ra khoi mubi da bam hét vao 1a4 Mg kim loai)
A.160gam. B.128gam. C.120gam. D.2,40gam.
(Pé thi THPT Chuyén Bic Ninh, nim 2008 — 2009)
Cau 61: Cho m gam bot Zn vao 500 ml dung dich Fe,(SO4)s 0,24M. Sau khi cac
phan ng xay ra hoan toan, khéi luong dung dich ting thém 9.6 gam so v&i khdi
lwong dung dich ban dau. Gié tri cua m Ia:
A. 32,50. B. 20,80. C. 29,25, D. 48,75.
(Pé thi tuyén sinh Pai hoc khéi A nam 2011)
Cau 62: Nhung mot thanh kém va mét thanh sdt vao cung mot dung dich CuSOa.
Sau mot thoi gian 14y hai thanh kim loai ra thdy trong dung dich con lai ¢6 nong do
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mol ZnSO, b?mg 2,5 lan néng d6 mol FeSO.. Mit khac, khdi luong dung dich giam
2,2 gam. Khdi luong dong bam 1én thanh k&m va bam 1én thanh sit 1an luot 1a:
A. 12,8 gam, 32 gam. B. 64 gam, 25,6 gam.
C. 32 gam, 12,8 gam. D. 25,6 gam, 64 gam.
Cau 63: Cho 2,7 gam hdn hop bot X gdm Fe va Zn tac dung véi dung dich CuSOa.
Sau mét thoi gian, thu dugc dung dich Y va 2,84 gam chat rin Z. Cho toan bo Z vao
dung dich H2SO4 (lodng, du). sau khi cac phan tng két thic thi khdi lugng chat rin
giam 0,28 gam va dung dich thu dwoc chi chira mot mudi duy nhat. Phan tram khoi
lugng cua Fe trong X la:
A. 58,52%. B. 51,85%. C. 48,15%. D. 41,48%.
(Pé thi tuyén sinh Pai hoc khéi A nam 2011)
Cau 64: Cho 6,596 gam hon hop Mg va Zn tac dung voi dung dich H2SO4 lodng,
du thu duoc 2,3296 lit H, (dktc). Mat khéc, 13,192 gam hon hop trén tac dung voi
100 ml dung dich CuSOs thu dwoc 13,352 gam chat ran. Nong d6 mol cua dung
dich CuSOq la:
A. 0,04M hoac 1,2M. B. 1,2M.
C. 1,68M. D. 0,04M hoac 1,68M.
(THPT Chuyén Hung Vuong — Phii Tho, nam 2008 — 2009)
CAu 65: Cho 10,2 gam hdn X géom Mg va Fe cho vao dung dich CuCl,. Sau khi céc
phan g xay ra hoan toan, loc thu duoc 13,8 gam chit ran Y va dung dich Z chira 2
mudi. Thém KOH du vao dung dich Z, thu dugc 11,1 gam két tia . Thanh phan
phan tram khéi luong Mg trong X 12
A. 39,87%. B. 17,65%. C. 18,65%. D. 19,65%.
(Pé thi thir 1dn 1 — THPT Chuyén Bic Ninh, nim 2008 — 2009)
Cau 66: Cho 10,8 gam hdn hop A gém Mg va Fe tac dung véi 500 ml dung dich
AgNO; sau khi phan ing xay ra hoan toan thu dugc dung dich B va 46 gam chét ran
D. Cho dung dich B tac dung véi dung dich NaOH du sau d6 nung két taa ngoai
khong khi dén khéi lugng khong ddi thi dugc 12 gam chét ran E. Tinh nong do
mol/I cua dung dich AgNOs. Nong d6 mol/l caa dung dich AgNO; 1a:
A.0,5. B.0,8. C. L D. 1,25.
(Pé thi THPT Chuyén Bic Ninh, ndm 2009 - 2010)
Cau 67: Nhung mot thanh graphit dugc phi mot 16p kim loai hoéa tri (IT) vao dung
dich CuSO4 du. Sau phéan tig khéi lugng ctia thanh graphit giam di 0,24 gam. Ciing
thanh graphit ndy néu dwoc nhung vao dung dich AgNOj3 du thi khi phan tng xong
thdy khdi lugng thanh graphit ting 1én 0,52 gam. Kim loai héa tri (II) 1a kim loai
nao sau day ?
A. Pb. B. Cd. C. Al D. Sn.
Céau 68: Lay 2 thanh kim loai R hoé tri Il ¢6 khéi lugng p gam. Thanh 1 nhling vao
dung dich Cu(NOs),, thanh 2 nhing vao dung dich Pb(NOs),. Sau thi nghiém thanh
1 giam 0,2%, thanh 2 tang 28,4%. Biét s6 mol mudi nitrat cua R tao ra trong 2 dung
dich bang nhau. Vay R Ia:
A. Fe. B. Ni. C. Zn. D. Mg.
Cau 69: Sau mot thoi gian dién phan 100 ml dung dich CuSOs véi dién cuc tro,
khdi lugng dung dich giam 4 gam. Dé lam két taa hét ion Cu?* con lai trong dung
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dich sau khi dién phan can ding 50 ml dung dich H.S 0,5M. nong d6 mol/l cua
dung dich CuSO4 trudce lac dién phan la
A. 0,735M. B. 0,375M. C. 0,420M. D. 0,750M.
(Pé thi THPT Chuyén Bic Ninh, nam 2008 — 2009)
Cau 70: bién phan (vai dién cuc tro) 200 ml dung dich CuSO4 ndng do x mol/l, sau
mét thoi gian thu dugc dung dich Y van con mau xanh, c6 khdi lwong giam 8 gam
so véi dung dich ban dau. Cho 16,8 gam bot Fe vao Y, sau khi cac phan ang xay ra
hoan toan, thu dugc 12,4 gam kim loai. Gia tri caa X la
A. 2,25. B. 1,5. C.1,25. D. 3,25.
(Pé thi tuyén sinh Pai hoc khéi B nam 2010)
Cau 71: Nung 100 gam hdn hop gébm Na,CO; va NaHCOs cho dén khi khdi luong
hdn hop khong d6i duge 69 gam chit ran. Phan tram khéi luong ctia mdi chét trong
tig trong hdn hop ban dau la:
A. 15,4% va 84,6%. B. 22,4% va 77,6%.
C. 16% va 84%. D. 24% va 76%.
Cau 72: Nung néng m gam PbS ngoai khéng khi sau moét thoi gian dai, thu duoc
hdn hop rin (cé chira mot oxit) nang 0,95m gam. Phan trim khéi luong PbS di bi
dbt chay la:
A. 74,69%. B. 95,00%. C. 25,31%. D. 64,68%.
(Pé thi tuyén sinh Pai hoc khéi A nam 2009)
Cau 73: Nhiét phan hoan toan 12,22 gam 1 mudi nitrat kim loai thu duoc 5,2 gam
oxit. CTPT caa mudi la:
A. Fe(N03)3. B. CU(NOg)z. C. Zn(N03)2. D. Mg(N03)2.
(THPT Chuyén Hung Vuong — Pha The, nam 2009 — 2010)
Cau 74: Crackinh pentan mét thoi gian thu duoc 1,792 lit hdn hop X gém 7
hidrocacbon. Thém 4,48 lit H, vao X rdi nung véi Ni dén phan ang hoan toan thu
duoc 5,6 lit hdn hop khi Y (thé tich khi déu do & dktc). Dot chay hoan toan Y roi
cho san pham chéy hap thu vao dung dich nuéc véi trong du, khéi lugng két tia tao
thanh la:
A. 25 gam. B. 35 gam. C. 30 gam. D. 20 gam.
(THPT Chuyén Luong Van Tuy — Ninh Binh, nam 2012 - 2013)
Cau 75: Hon hop khi A gébm etan va propan c6 ti khéi hoi so voi Hp 14 20,25 dugc
nung néng vai chit xuc tac dé thyuc hién phan tng dé hidro hoa. Sau mét thoi gian
thu duoc hdn hop khi B c6 ti khéi hoi so véi H; 1a 16,2 gdm cac ankan, anken va
hidro. Hiéu suat cua phan tng dé hidro hoa 14 (biét tdc do phan ng cua etan va
propan la nhu nhau)
A. 40%. B. 25%. C. 30%. D. 50%.
Cau 76: Cho etan qua xtc tac (& nhiét do cao) thu dugc mot hdn hop X gom etan,
etilen, axetilen va Ha. Ti khdi caa hdn hop X déi vai etan 12 0,4. Hay cho biét néu
cho 0,4 mol hén hop X qua dung dich Br, du thi sé mol Br, da phan ung la bao
nhiéu?
A.024mol. B.0,16 mol. C.0,40mol. D. 0,32 mol.
(THPT Chuyén Hung Vuong — Pha Tho, nam 2010 — 2011)
Cau 77: Cho Na tac dung vira di véi 1,24 gam hdn hop 3 ancol don chiic X, Y, Z
thy thoat ra 0,336 lit khi H; (dktc). Khdi lwong mubi natri ancolat thu duoc Ia:
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A. 2,4 gam. B. 1,9 gam. C.2,85gam. D. 0,95 gam.
Cau 78: Khi oxi hda hoan toan 2,2 gam mot andehit don chirc thu dwgc 3 gam axit
tuong tng. COng thuc cua andehit 1a:
A. HCHO. B. C;H;CHO. C. C;HsCHO. D. CH3;CHO.
(Pé thi tuyén sinh dai hoc khéi B nam 2007)
Cau 79: X la hdn hop gdm H; va hoi ctia hai andehit (no, don chirc, mach hé, phan
tir d&u 6 s nguy@n tir C nho hon 4), ¢o ti khdi so véi heli 14 4,7. Pun néng 2 mol
X (xtic tac Ni), duoc hdn hop Y ¢6 ti khéi hoi so véi heli 1a 9,4. Thu lay toan bo cac
ancol trong Y rdi cho tac dung véi Na (du), dugc V it Ha (dktc). Gia tri 16n nhat
cuaV la:
A .224. B.5,6. C.11.2. D. 13,44.
(Pé thi tuyén sinh Pai hoc khéi B nam 2011)
Cau 80: Tién hanh oxi héa 15 gam hdn hop X gém andehit axetic va andehit
propionic, sau phan tmg thu duoc hon hop Y. Cho hdn hop Y tac dung véi NaHCO3
du thu duoc 5,6 lit CO; (dktc). Xac dinh khéi lwgng hdn hop Y.
A. 19 gam. B.19,8gam. C.18,2gam. D. 16,8 gam.
Cau 81: Trung hoa hét 10,36 gam axit hiru co don chirc bing dung dich Ba(OH),
vira di thu dugc 19,81 gam mudi khan. Xac dinh cong thtc cua axit?
A. CH;COOH. B. C2H3COOH.
C. C3HsCOOH. D. C2HsCOOH.
(THPT Chuyén Nguyén Hué — Ha Néi, niam 2010 — 2011)
Cau 82: Trung hoa 9 gam axit cacbonxylic A biang NaOH vira da ¢d can dung dich
duoc 13,4 gam mudi khan. A c6 cong thic phan tir la:
A. C2H402. B. C2H204. C C3H402. D. C4H504.
Cau 83: Cho 7,488 gam axit hitu co X don chirc, mach ho tac dung hét véi CaCOs
thu dugc 9,464 gam mudi ctia axit hitu co. Cong thirc cAu tao thu gon ctia X 1a:
A. CH;=CH - COOH. B. CH3;COOH.
C. HC =C —-COOH. D. CH;— CH,— COOH.
Cau 84: Cho m gam hdn hop M gdm hai axit X, Y (biét Y nhiéu hon X mot nhém
chac — COOH) phan tng hét vai dung dich NaOH tao ra (m + 8,8) gam mudi. Néu
cho toan bg Iugng M trén tac dung véi lugng du dung dich AgNO; trong NHs, sau
phan ng két thuc thu dugc 43,2 gam Ag va 13,8 gam mudi amoni caa axit hiru co.
Cong thuc cua Y va gi tri cia m lan luot 13
A. HOOC — CH, — COOH va 19,6. B. HOOC — CH; — COOH va 30,0.
C. HOOC - COOH va 18,2. D. HOOC - COOH va 27,2.
Cau 85: Trung hoa 3,88 gam hdn hgp X gém hai axit cacboxylic no, don chiic,
mach h& bang dung dich NaOH, cb can toan bd dung dich sau phan tmg thu dwoc
5,2 gam mudi khan. Néu dét chay hoan toan 3,88 gam X thi thé tich oxi (dktc) can
dung la:
A. 4,48 lit. B. 3,36 lit. C. 2,24 lit. D. 1,12 lit.
(Dé thi tuyén sinh Pai hoc khbi A nam 2011)
CAau 86: Chat hiru co X ¢6 cong thirc phan tir CsHsO,. Cho 5 gam X tac dung vira
hét v6i dung dich NaOH, thu dwoc mét hop chit hiru co khong 1am mat mau nuée
brom va 3,4 gam mét mudi. Cong thire caa X 1a:
A. CH3COOC(CHs) = CHa. B. HCOOC(CHs) = CHCHa.
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C. HCOOCH,CH = CHCHs. D. HCOOCH = CHCH,CHs.
(Pé thi tuyén sinh Pai hoc khbi A nam 2009)
Cau 87: Thay phan 0,01 mol este ciia 1 ancol da chirc véi 1 axit don chirc tidu tén
hét 1,2 gam NaOH. Mit khac khi thity phan 6,35 gam este d6 thi tiéu tén hét 3 gam
NaOH va thu duoc 7,05 gam mudi. CTPT va CTCT cua este 1a:
A. (CH3COO)3CsHs. B. (C2H3CO0)3CsHs.
C. (CH3COO0)3C4Hy. D. (C2H3COO0)3sC4Hy.
CAu 88: E Ia este cua glixerol voi mét s axit monocacboxylic no, mach ha. Bun
7,9 gam E véi dung dich NaOH cho téi phan tmg hoan toan, thu duoc 8,6 gam hén
hop mudi. Cho hdn hop mubi d6 tac dung dung dich H2SO, du dugc hdn hop 3 axit
X, Y, Z, trong d6 X va Y 1a ddng phan cta nhau, Z 1a dong dang ké tiép cua Y va co
mach cacbon khéng phan nhanh. S CTCT cua E va CTCT cua cac axit X, Y, Z lan
luot la:
A. 3, (CH3),CHCOOH, CH3;CH;CH>COOH, CH3(CH2)3sCOOH.
B. 2, (CH3);CCOOH, CH3;CH;CH,CH,COOH, (CH3).CHCOOH.
C. 2, (CH3).CHCOOH, CH3CH.CH,COOH, CH3(CH,)sCOOH.
D. 3, (CH3)sCCOOH, CH3CH,CH,CH>COOH, (CH3),CHCOOH.
Cau 89: Cho m gam hdn hop gém glyxin, alanin, valin tac dung vira da voi 300 ml
dung dich NaOH 1M thu duoc 34,7 gam mudi khan. Gia tri m 1a:
A.30,22gam. B.27,8gam. C.28,1gam. D.22,7gam.
Cau 90: Cho m gam hdn hop X gdm axit glutamic va alanin tac dung véi dung dich
HCI du. Sau phan tng 1am bay hoi can than dung dich thu dwoc (m + 11,68) gam
mudi khan. Néu cho m gam héon hop X tac dung véi dung dich KOH vira du, sau
phan mg 1am bay hoi can than dung dich thu dugc (m + 19) gam mudi khan. Gi4 tri
cuaam la:
A.36,6 gam. B.38,92gam. C.38,61gam. D. 35,4 gam.
(THPT Chuyén Nguyén Hué — Ha Néi, niam 2010 — 2011)
Cau 91: X la o — aminoaxit mach khong phan nhanh. Biét rang, 0,01 mol X tac
dung vira da voi 80 ml dung dich HCI 0,125M, thu dugc 1,835 gam mubi. Mt
khac, néu cho 2,940 gam X tac dung vua di véi NaOH thi thu duge 3,820 gam
mudi. Tén goi cta X la:
A. glyxin. B. axit glutamic. C. alanin. D. lysin.
Cau 92: Cho 0,15 mol o — amino axit mach cacbon khdng phan nhanh A phan ung
vira hét voi 150 ml dung dich HCI 1M tao 25,425 gam mudi. Cho tiép luong NaOH
vira dii vao dung dich sau phan @ng tao ra 35,325 gam mudi khan. Cong thirc cau
tao cua A la:
A. HOOC - CH; — CH(NH2) — COOH.
B. HoN — CH2 — CHz — CH(NH2) — COOH.
C. HOOC - CHz — CH2 — CH(NH2) — COOH.
D. HOOC — CH; — CH2 — CH2 — CH(NH2) — COOH.
(THPT Chuyén Nguyén Hué — Ha Néi, niam 2012 — 2013)
Cau 93: A la mot amino axit mach cacbon khéng phén, trong phén tir ngoai cac
nhom cacboxyl va amino khéng c6 nhdm chiic nao khac. Cho 0,1 mol A phan ung
vira hét véi 100 ml dung dich HCI 1M tao ra 18,35 gam mudi. Mit khéc khi cho
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22,05 gam A tac dung voi NaOH du tao ra 28,65 gam mudi khan. S6 dong phan cau
tao cua A la:

A. 2. B. 5. C. 4. D. 6.
DAP AN CHUYEN DE
01.A | 02.D |03.D |04.B |05.A |[06.A |07.B | 08.A [09.A | 10.A
11. C 12. A | 13.C | 14.B 15. C 16. C 17.D | 18.D | 19.D | 20. A
21.B [ 22. A |23.B |[24.B | 25.A | 26.A [27.C | 28.D | 29.D | 30. A
31.A | 32.D (33.D [34.C | 35.B |36.D [37.C | 38.A | 39.C |40.D
41.A | 42.C |43.B |44.D | 45.C |46.A |47.D | 48. A |49.A | 50.C
51. C 52. C 53. C 54. B 55. C 56. A | 57.C 58.D | 59. B 60. A
61. B 62. B 63. B 64.D | 65.B 66. B 67. B 68. C 69.D | 70.C
71.C 72.A | 73. B | 74.A | #5. B 76. A | 77. B 78.D | 79.C 80. A
81.D | 82.B 83.A | 84.A | 85.B 86. B 87. B 88.A | 89.C 90. B
91.B 92.A | 93. A
BAI GIAI CHI TIET BAI TAP TU LUYEN

Céu 1:

‘ Huéng dan giai
So do6 phan ung:
(Mg, Zn)+H,SO0, —(MgSO,, ZnSO,)+H,
Tir so dd phan ung, ta thdy: Khéi lwong mubi thu duoc ting 1én so voi khdi lugng
kim loai phan @ng, khdi lwong ting bang khi lugng cua gbc SO; ™ tao mudi. Ta co:

BT S _ _ BT H _ .
PNy =MNy,s0, = 0’05——>HH2 =Ny = 0,05 mol

BTKL
mmu()'i sunfat mMg + mZn + mSOf’ = 2, 43 + 4,8 —_— m

Céu 2:

Huéng dan giai
Cach 1: Tinh toan theo phuong trinh phan tng

Phuong trinh phéan tng:
Na,CO, +2HCl——>2NaCl+H,0+CO, (1)
X —2x —> X

CaCO, +2HCl——>CaCl, +H,0+CO,  (2)

y >y >y
106x +100y =20,6

Theo (1), (2) va gia thiét, ta co:
58,5.2x +111y =22,8

x =0,1 mol .
N, =X+Yy =0,2 mol:>VCOZ =0,2.22,4 =4,48 lit

y =0,1 mol =
Céch 2: Sir dung phuong phép tang giam khdi lugng
Bén chat phan tng 1a sy thay thé ion CO?™ trong cac mudi cacbonat bang ion CI™.
Khéi lugng mudi clorua thu duge 16n hon 22,8 — 20,6 = 2.2 gam so vOi khéi luong
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mubi cacbonat ban d4u 1a do khéi lugng ctia ion Cl thay thé 16n hon khéi lwgng
ctia ion CO;™ .

n,_=2n_,
Theo bao toan dién tich va sy tang giam khéi luong: { © co?
35,5, —60n_, =2,2
n, =0,4 mol ,
n. =0,2 mol Neo, =Ngos = 0,2 mol =V, =0,2.22,4=|0,448 lit

Cach 3: St dung cong thirc giai nhanh ’
Tur két qua cua cach 2, ta co: Trong phan caa mudi cachonat vai dung dich HCI,

Am_ . ng = 1 lncog, =1 lnC02

Ap dung biéu thic trén suy ra: n,, = % =0,2 mol = Ve, (e =
Cau 3:
_Huong dan giai
Thay cac kim loai Mg, Zn, Fe bang mot kim loai M.
So d6 phan tng:
M,0, +HCl——MC(I, +H,0 (1)
Trong phan ting (1), ion O* di duoc thay thé bang ion Cl™. Ta c6:

ﬂ)na, =2n, <n, = Oél =0,05 mol

— 1% 5 Am =355n, —16n_, =35,5.0,1-16.0,05=2,75 gam

tang

= rrlmué’i clorua = moxit + Amlang = 2’81 + 2’75 = 5’56 gam
Cau 4:

Huéng dén giai
<> Cach trinh bay chi tiét:

Phuong trinh phan ung:
KCl+AgNO, —— AgCl+KNO, (1)
KBr+AgNO, ——> AgBr+KNO, (2)

Ctr 1 mol mudi halogen tao thanh 1 mol két tua thi khdi lwong ting:
108 — 39 = 69 gam
Ctr x mol mudi halogen tao thanh x mol két tua thi khdi luong ting:
10,39 - 6,25 =4,14 gam

X , o N 4,14
Vay tong s6 mol hon hgp dau la: x = —=—— =1]0,06 mol
y ting a =

<> Cach trinh bay vin tit:

Ban chat phan ng l1a ion K* dugc thay thé bai ion Ag*, 1am cho khéi lugng mudi
tang lén.

Str dung phuong phép ting giam khéi luong, ta co:
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10,39 -6,25
Nge kee = Nagel, Agr — W =0,06 mol

Cau 5:
, Huéng dan giai
Ban chat phan tng caa hdn hop NaBr, Nal véi Br, 1a phan tng oxi hda — khtr cua
Br, v6i Nal tao ra NaBr va I, ion I" (M = 127 g / mol) dugc thay thé bsi ion Br~
(M =80 g/ mol) lam cho khéi lugng mudi giém Ta co:
Am, =(127-80)ny, = )

glam
Ban chit phan ng caa NaBr (ban dau va méi sinh ra) véi Cl; thi day phan tng oxi
hoa — khtr cia Cl, vai NaBr tao ra NaCl va Br,, ion Br™ (M = 80 g / mol) dugc thay
thé bai ion CI- (M = 35,5 g/ mol) lam cho khéi lwong mudi giam.
{Amgiém =(80—-35,5)n,,, =m
j

=Am_, =(80-35,5)(ny, +Nyg ) =M (2)
I‘lNaI +n

giam

n

NaBr NaBr bddu

Tir (1), (2) ta c6: (127 —80)ny,, = (80—35,5)(Nyy, + Ny ) = _17.8

nNaBr bdau

Vay phan trim cua NaBr trong hdn hop ban déu la:

1.103
m.. = 100% =[3.7%]
N T 11034178150 -

Céu 6:
Huéng dan giai
Phuong trinh phan ung:
30 ozon héa 203

3x —>2x (lit)
Goi thé tich oxi phan tng 1a 3x lit thi thé tich ozon tao ra la 2x lit, thé tich khi giam
1a x lit. Vay sau khi ozon hda can bd sung x lit Oz vao cho khi chiém day binh. Theo
gia thiét suy ra, khi bo sung O, vao binh thi khéi lwong binh ting 1én 0,32 gam. Ta

co. mb‘mh tang = rnO2 them vao
b

=%V, =2 100% =
> 0,448
Cau7:
‘ Huéng dan giai
So do phan ung:

FeCl, y . . .
n + ——chat ran (kim loai) +mu6i (1)
CudCl,

Trong phan ung héa hoc, khéi lugng cac chat duoc bao toan, nén khéi lugng chat
ran sau phan ng nhé hon khéi luong k&m ban dau 12 0,5 gam thi khéi lwong mudi
thu duoc phai tang 1én so voi khéi lwgng mudi ban dau 1a 0,5 gam. Suy ra:
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mmu6i bandiu mmu(‘)'i sau phan ing AIrlténg = 13’6 - 0’ 5= 1391 gam

Huéng dan giai

Cau 8:

Ban chét cua phan ung 1a Zn, Fe khir ion Cu?* thanh Cu, Cu?* oxi hoa Zn, Fe thanh
Zn** va Fe?,

Zn+Cu* ——7Zn*" +Cu (1)

Fe+Cu** ——Fe* +Cu 2)
Phan ung (1) 1am cho khéi lwong kim loai giam. Phan ung (2) 1am cho khéi luong
kim loai tang.
Vi khéi luong kim loai truéc va sau phan tung khong doi, ching to khdi lugng kim
loai giam & phan @ng (1) bang lwong kim loai ting & phan ang (2).

BT E _ _ _ _ _
PT (1) nz, phan tng 1‘ICu tao thanh — X= Anlgie"\m =my, phén ng mCu tao thanh X gam
65x 64x

—2E 5n =n =y=>Am, =m —-m =8y gam

PT(2) Fe phan tng ~ " Cu tao thanh — y tang ~ * Cu tao thanh Fe phan tng — yg

64y 56y
8y.65
—x=8y=%m, =—>>_ 100%=[90,27%
8y.65+ 56y

Cau 9:

Huéng dan giai
Hai dung dich mudi FeSO., CuSO4 c6 thé tich va nong dé bang nhau nén c6 sé mol
nhu nhau. Suy ra luong kim loai M phan tng véi FeSO4 hay CuSO, déu bang nhau
(vi Fe va Cu déu c6 hoa trj 11).
Trong phan &g cta M véi dung dich FeSO,, ta co:

BT E
—) y = N
{ I’lM phan ting nFe tao thanh

—M.n 16

Trong phan (tng ctia M véi dung dich CuSOs, ta co:

BT E _
Ny phan ting Ng, tao thanh
—Mn

=n, . (56-M)=16 )
&)561’1% tao thanh M phan ting = " :

=n
20

(64— M) =20 2)

M phan tng

TGKL
EEE— N i =
64nCu tao thanh M phan ting

. 56-M 16
Te () va2)suyra;: ——=—=>M=24=>M1a|M
(@ va @) sy ra: 2= =2 2 [Mg]
Cau 10:

Huéng dan giai
Vi tong khéi lugng cua Al va XCl, = téng khdi luong cua X va AICI; nén khéi
lwong dung dich AICI; giam 4,06 gam so véi khdi lugng dung dich XCl, thi khéi
luong kim loai X sé& tang 4,06 gam so véi khéi lugng cia Al ban dau.

, 3n, =an_,
Theo bao toan electron va sy tang giam khoi lugng, ta cé:{ A X

m, —m,, =4,06
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3.0,14 = an,, an,, =0,42 M. 56
< = =X 7
MXM n, — 3,78 =4,06 MXH o, = 7,84 a 3
bién luan 3 M 56 / 1 X la Fe
—= sa=3=>M_, = mol =
x TV 8 XClL. Ta
Cau 11:

Huéng dan giai

NaX:xmol o, a

19,38 gam{ 39,78 gam két tua.

NaY :y mol
Truong hop 1:39,78 gam gom 2 két tha.
NaX + AgNO, ——> AgX | + NaNO,
X —> X
NaY + AgNO, —— AgY, + NaNO,
y i
Phuong phap tang giam khoi lugng :
m -m_ . 39,78-19,38

=(X+vVy)= =0,24 (mol
= M T 108-23 (mob
= 19,38 P v
< Minuwsi = 004 80,75 (g/mol), gia st : My <M 5, <My,

. o X:Cl

=23+M, <80,75<23+M, < M, <57,75<M, —dulilenti® <Y B
:Br

x+y=0,24

< x=y=0,12 (mol)
58,5x +103y =19,38

Ta dugc hé phuong trinh sau : {

= %omy, = %.100 =36,22% (khong c6 ddp dn) = loai

X: F
Y: Cl

Truong hop 2:39,78 gam chi ¢6 1 két tha

2 chu ki lién ti€p nhém VIIA {

Naal = Mpger = 102%;285’5 = ;?ii mol & my,. = 19,38—%.58,5
4539

M 1435
Céau 12:

=n

gam = |%mN,‘lF =16,32%

Huéng dan giai
NaCl:x mol | NaCl : x mol
NaCl:y mol (1)

104,25 gam X{ —% 58,5 gam{

Nal : y mol
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Cl, + 2Nal——2NaCl+1,
0,5y < y >y >0,5y
= Am, =m, —m, =104,25-58,5=45,75 gam = m, —my,q
< (23+127)y—(23+35,5)y =45,75 < 91,5y = 45,75
< y=0,5mol = m,; =75 gam

—PE smy, =my, +my,, < 104,25=75+m . < myq =[29,25gam

Cau 13:

Huéng dan giai
m gam M—%%%_dung dich X+H, T
m
Tac6:Cypy gy, =— 2100 my o = 12m.A2 _1,75m gam
i ddH,S0, ) 100
2M +nH,S0, — M, (SO,), +nH,
1,75m 1,75m
[ % [
98 98
&>mddsau =my + My, —My =m+12,5m —@.2 =ﬂm
e : 98 28
E70
= %m,,, = (%— 1).100=[7,71%
,5m
Cau 14:
Huéng dan giai
< NaBr:x mol , — B2y NaBr
Hon hop X —==—>dung dich Y
Nal : y mol —+% 5 NaCl

My, = 7,05 (gam) =m, —m, =(127-80)y
=
m;,, =22,625 (gam) =m, +mg, —mg =127y +80x - 35,5. (x +y)
=0,2 %m, , =|47,8%
o {X (mol) =>4 0 "B
y=0,15 %m, . =52,2%
Cau 15:

Nal

Huéng dan giai
Trong cac phan tng, ion Cl~ duoc thay bang ion CO:, vi khéi lugng ion COZ
thay thé nho hon khéi lwong ion CI™ nén khéi lwong mudi giam, khéi lwong giam la

— BT sn o =20, n_ =0,6 mol
43 - 39,7 = 3,3 gam. Ta co: ’
—==—35,5n, —60n_, =33 N, =0,3 mol
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Vin =0,35mol >n =0,3mol nén BaCl,, CaCl, di phan ng hét

CO? ban ddu ’ CO? phén tng

va chuyén thanh BaCO3 va CaCOs.
{19711]3@3 +100n ¢, =39,7 {nm; =0,1 mol
N : :

=
n +n =0,3

caco, = Mg - N0, =0,2 mol

BaCO;

= o,y = 0319137 100% =[49,62%] = %m o, =100—49,62=[50,38%
Cau 16:
Huéng dan giai
Ban chét cua phan tng 1a: lon ClI™trong cac mudi RCl,, MCl, da duoc thay thé
bang ion NO; . Dung dich Y chtra cac mudi R(NO3)a va M(NOg)p. Ta co:

s 1722 o, [ g =g =012 ml
n =
Agl = 143,5 ﬂ)n o =N =0,12 mol
— IO Am,,,, =m, —m . =0,12.62-0,12.355=3,18
= mmu()’i nitrat mmu6i clorua + Amténg = 5’ 94 + 3’18 = 9’12 gam
Céau 17:

Huéng dan giai
Theo gia thiét: Cho 3,64 gam kim loai M vao céc dung dich chita HNOs va H,SO,
thy thodat ra 2,1504 lit khi, khdi lwong cac chat trong cc giam 1,064 gam, chung to
khéi lugng khi thoét ra 16n hon so vé6i khéi lugng kim loai phan ang. Ta c6:
Mo, x, ~ My =1064 = m,  =1,064+3,64 = 4,704
2,1504 — 4,704

n =227 20,096 = Mo, .x) =
Mo 22,4 0,096

Nyo, + N, =0,096 ny, =0,08 mol
Suy ra: : P 2
46ny, +64ny, =4,704  |ng, =0,016 mol

=49 =M, >49=X:S0, (64)

Ap dung bao toan electron, ta co:

n.ny, =Ny, +2r1SO2 < nn,, =0,08+2.0,016 < 35[4 n=0,112
@M_sz S5Delin o —2 = M=65g/mol =M laZn
n
Céu 18:

Huéng dan giai
Bén chat phan tng:
2NO; — >0 +2NO, %02

1
2NO, + EOZ +H,0——>2HNO,
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Theo bao toan dién tich va su ting giam khéi luong:

{nm =2n_, {noz =0,015 mol

<~
62n,, —16n,, =6,58-4,96 |, =0.03mol

= Nyno, = o = 0,03 mol < [H"]=[HNO,]= (:;033

i

=0,1< pH=—-Ig[H"]=[1]

Cau 19:
Huéng dan giai
bat cong thurc chung cua cac m’uéi nitrat 2 M(NO3),.
So d6 phan wng nhiét phan muéi M(NOs)n:
M(NO,). —“—-M,0, +NO, +0, (1)

ﬂ)nm, =2n02, n___=0,4 mol
. 3 NOj
Ta co: oKL
————>62n__ —16n_, =29,6 -8 n_, =0,2 mol
NO; 0 0
BT nhém NO3
— XNy o, =Ny =0,4

Muébi nitrat c6 dang 1a M(NO3)y, ta co: s
29,6

M(Noy), ‘ThMNo,), =

Mo -
= b 74 Delin vy ) >M=24=>MIa|M
N

Cau 20:

Huéng dan giai
San pham dét chay hidrocacbon 1a CO; va H,0. Hap thu CO;, H,0 vao dung dich
Ba(OH), thay khédi lwong dung dich giam, chang to khéi lugng CO, va H,O cho
vao nho hon khéi lwgng BaCOs bi tach ra khoi dung dich.
ny =2ny, , = ny, =0,5n,

Ap dung bao toan nguyén té ddi véi C, H:<

n n

c o,
Theo gia thiét, ta co:

m. +my =4,64 & 12n. +n, =4,64 (*)
Duya vao su giam khéi luong cua dung dich, ta c6:

My, — (M, +My, ) =19,912 39,4 —(4Mn, +18n,,,)=19,912
< 44n. +18.0,5n, =19,488 < 44n. +9n, =19,488 (**)
n. =0,348
Tir (*) va (**), taco:{ © 0 3
n, =0,464 n, 4
= C0ng thirc phén tu cua hidrocacbon X 1a

Luwu y: Doi véi nhitng dang bai tap: “Dot chay (oxi hda) hoan toan mot hop chat
hitu co X. Cho toan bd san phim chay vao binh dung dung dich Ca(OH); hoic
Ba(OH)2 ...” thi:

+ Khbi lugng binh ting = tong khdi lugng ciia CO, va HO.
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m m, +m

binhting — 1110,
+ Khéi lugng dung dich ting = tong khdi luong cia CO, va H20 — khéi lwong cia
két tia CaCO3 hoac BaCOs.

m

H,0

dung dichtang (mco2 + mHZO) My g
+ Khdi lugng dung dich giam = khoi lugng ciia két tiia CaCO3 hodic BaCO3— tong
khoi lugng cta CO; va H20.

My g dich gigm — Mt tia _(mC02 +mH2O)
Cau 21:

‘ Huéng dan giai
So d6 phan ung:
C,H; +AgNO, +NH,——C H, Ag +NH,NO,

Ban chét cua phan (ng la nguyén tir Ag da thay thé nguyén tir H & nguyén tir C c6
lién ket 3. Vi vay, khoi lugng ket tua tang 1én so voi khoi lugng cua X.
Theo gia thiét, khoi lugng tang = 45,9 — 13,8 = 32,1 gam.
Theo sy tang giam khoi lugng:

108n,, —Iny 0 ape = 32,1
=

=n n,, =0,3 mol

H/lien kétba

n n

H/lien kétba — TiAg

A Tia A , 1 ién két ba
Mat khac, n ,, =1;’—’28 =0,15 mol =S5 lién két 3 trong X chira H 1a —2 =2

nC7H8

Céc dong phan cua X 134

(1). CH=C-CH,CH,CH,C=CH (2).CH=C-CH(CH,)CH,C=CH

(3). CH=C-C(CH,),C=CH (4). CH=C-CH(C,H,)C=CH
Céu 22:

Huéng dan giai
Cach 1: Tinh ton theo phuong trinh phan tng
bat cong thuce cta axit hitu co X don chic la RCOOH.
2RCOOH +CaCO, ——(RCO0),Ca+CO, +H,0 (1)
X —> 0,5x

(R+45)x=5,76 {x =0,08

Theo (1) va gi thiét ta co: =
(2R +44.2+40).0,5x =7,28 R =27 (CH, =CH-)

Vay CTPT cia A la |CH,, = CH - COOH|
Cach 2: Téang giam khéi lugng
So do phan ung:
2RCOOH +CaCO, ——(RCO0),Ca+CO, +H,0 (1)
Ban chét phan ¢ng la ion H* caa RCOOH phan &ng véi ion CO: caa CaCOj3 giai
phéng CO,. Trong phan ng nay, ion H* trong RCOOH da dugc thay bang ion Ca®*
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nén khéi lugng muéi thu duoc 16n hon khéi lwong cua axit, theo gia thiét khdi

_ BT +n . =2n
luong tang = 7,28 — 5,76 = 1,52 gam. Ta c0:
—==—40n_,. —-n. =1,52
{n - =0,08 mol - 0.08 mol = M 5,76 72 ¢ fmol
Npcoon = Ny =VU6 MOL= Myooy =———= /2 g/ mo
n_, =0,04 mol H 0,08
= RCOOH la |CH, = CH—COOH|

Cau 23:

Huéng dan giai
Ban chat phan ung 1a sy thay thé nguyén tir H linh dong trong nhdm — COOH cua
axit va trong nhém — OH cua ancol bang nguyén ti Na.

- {nNa = Dy jinh dong — 2nH2 =0,6 mol

Am,,, =My, =My e, =0,6.23-0,6
= mmué'i = mhén hop ban dau + Amte'mg = 24’4 + 0’ 0.22= 37’6 gam
Cau 24:

Huéng dan giai

Trong phan (ng vai NaOH, ta co:
m, =My hop axit T Migome — @ =M+ 2204 4, dong D

Trong phan (ng vai Ca(OH)z, ta co:
2n., =n, =0,5n

TGKL
—) Am B =m —1m . R = . . N —_ . N = . A
tang Ca H linh dong 40 O’ 51’lH linh dong I‘lH linh dong 19nH linh dong

mudi Na

H linh dong H linh dong

:>mmu6h1Ca:mm+Am. :b:m+19nHlmhdk>ng 2)

T () va (), taco: =™~ 22 3m—22b_19
b-m 19

Cau 25:

Huéng dan giai
1
ROH +Na——>RONa + _H,
0,2 < 0,2 0,1
= Am,, =My, — my = 0,2.M;.; —0,1.2=0,2.M,, =6,2 (gam)

< M,, =31=R =15 (-CH,)= X 1a CH,OH
Cau 26:

Huong din gidi
CO, < dung dich BaOH), v 39 4 gam BaCO
> ) 3

C —1% 517,92 Iit < CO

H &) m[o]/CuO :? (gam)

2
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C + HHO——CO + H,

X —>X—>X
C + 2H,0——CO, +2H,
y —y—2y
2x+3y=0,8
= = 2x+2y=0,6 mol
Lﬂllco =Ngyco @yz&:()’z Y
2 . 197
Ta co: o)y = 2x + 2y =0,6 mol = myg = 9,6 gam
Cau 27:
Huéng dan giai
» CO, dung dich B(OH), du_ 35 4 gam BaCO,
C —/—/2517,921it {CO o
———> m,, =? (gam)
H2 [ ]/Cu()
C + HHLO——CO + H,
X —>X —> X

C + 2H,0——CO, +2H,

—>y—>2y

BT C = 2x + 2y =0,62 mol

2x + 3y = 0,8
=
—— Ny, =Ny, &y = 0,18

Ta co: o), = 2x + 2y=0,62=|Am, =myg = 9,92 gam
Cau 28:
Huéng dan giai
CO,
+H,0 Fe,O C02 +H,S0, .
C———C0 —/—— O%dung dich H,S0,76,555%
H, ?

C+H,0——CO + H,

X —>X—>X
C+2H,0——CO, +2H,
y ——y—2y
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2x+3y = 0,8 01
x =0,
= CTtrungbinh 28X +2x +4y +44y :15’75<:>{y=072(m01)
2x + 3y
Ta c6: o), . = 2x+2y=0,3mol = |Am,, = M), = 4,8 gam
m
Mit khéc, ta cédugc : 76,555% = — 2 = 200.a%
Mg 100.(200+m,, )
200.a%
= 100 < [a% =80%
100.[200 + 18.(x + 2y)] —
ITI
Cau 29:
Huéng dan giai
CO,
z X mol +C 2. CO +Ca(OH)
2241t A —> 281itB — My, = 20,25 gam
CO 2 du o
y mol
Nhan xét: AV, =V =V, =56 it =V, i e
C + CO, —>2CO0 (1)
0,25—— 0,5
— Neo, =206, co,), = -2;)825 =0,25 (mol) (2)
=D Ny =Neo, ) +Neo, o) S D N, =0,25+0,25=0,5 (mol)
0,5.22,4
= %Veo, === = %V, =100% —50% =
Taco:ng — =ng =0,5mol=|Am, =m, =16 gam
Cau 30:
Huéng dan giai
) Fe,0,, AL,O . o .
hénhop X{ . 2 47 208 4000y oy gy wino,  JTIUOL
MgO, CuO 4,48 lit NO

— x5 Tronghén hop X chi c6 Fe,0O, va CuO phén ting véi CO, trong qud trinh

trén chi c6 Fe,O,, CO va HNO, thay déi s6 oxi hoa.
ban hi <C0 +[0]—>co,

:>Amgiém =m,, :>x=i=0,25 mol
X—X 16
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Fe,0, ——3Fe” +40” +le | N” +3e——>NO
y — y 0,6 0,2
C* —C"+2e
0,25—— 0,5
M)Zne(nhmg) :Zne(nhan) & y+0,5=0,6 < x=0,1mol

=my,,, =0,1232=

Cau 31:
Huéng dan giai
1,792 lit khi NO *
Cu Cu(NO,)
6,08 gam{ """ N0 2 . [0,448 lit khi NO
Fe X{Fe(NO,), —M ,
y mol dungdich Y
HNO, du
Fe — 3e——Fe™ N" +3e ——NO*
1,792
—3y——> 0,24 .
e 22,4
Cu - 2e——Cu™
X—2Xx—X
— BTN 5 N momy = 2 De (ahany < 2X+3y =0,24 mol (1)

x =0,06 mol

Mat khac, me, +mg, = 6,08 <> 64x + 56y =6,08(2) wr (1) va(2)
y =0,04 mol

mCLé.mo@ %om,, = 0’2%'864.100= 63,15%

’ )

Xét phuong trinh electron :

= %m, =

Mg - 2¢ ——>Mg™ N® + 3¢ —— NO
X——2x 0,06 <——0,02
Fe* + 3¢ —— Fe
0,04——50,12——>0,04
Cu** + 2¢ ——Cu
0,06 0,12 >0,06
BT clectron Zne (ahuomg) = Zne ahany < 2x=0,3 < x=0,15 mol

< Am,  =6,08-0,15.24 =2,48 gam

Mg phan tng tang

= My = 10+2,48=]12,48 gam

Cau 32:

= Am“.mg =mg, + Mg, —m
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Huéng dan giai

N = 190 6 0125 mol
- By KOH trung hoa 1000.56
Theo gia thiét, suy ra: 17,92
DK OH thity phan = 5,6

Trong phan tng trung hoa, nguyén ti H trong nhdm — COOH duoc thay bang
nguyén tu K:

RCOOH + KOH——>RCOOK + H,0

0,0125 —> 0,0125
ﬂL—)Ammng —m,, =0,0125.39-0,0125=0,475gam

Trong phan tng thuy phan, 1 gbc CsHs duoc thay bang 3 nguyén tu K:
C,H (OOCR)2 + 3KOH——C,H,(OH), + 3RCOOK
0,1025 —— 0,3075—— 0,3075
ﬂL—mmmg =m, —m, =0,3075.39-0,1025.41=7,79 gam
Khéi luong xa phong thu dugc I&:

My e = Mo o+ AM gy, =100+0,475+7,79 =[108,265 gam

Huéng dan giai
Dua vao dap an, ta thay X phan tng véi NaOH theo ti 1€ mol 1:1, suy ra:
n =0,1 mol=n =0,05 mol

Cau 33:

NaOH phin tng — 1C;H,0,N NaOH du
Chat ran gom muoi Na va NaOH du, ta co:

m +m, =11L,7<m

'mudi Na NaOH du 'mudi Na = 1 1’7 - 0’0540 = 9’7 gaIn
Khoi Iugng mudi Na I6n hon khéi lugng X, ching to phan duoc thay thé (R) boi Na
co khoi luong nho hon Na.

Theo su tang, giam khoi lugng, ta co:

0,1.(M, —M,)=9,7-8,9<0,1.23-M,)=0,8 =M, =15=>R 12 CH, - .
Vay cong thirc cia X 1a [H,NCH,COOCH, |

Phuong trinh phan ung:
H,NCH,COOCH, + NaOH——H,NCH,COONa+CH,OH

Céu 34:
Huéng dan giai
bat cong thirc ciia amino axit X 1a (H2N),R(COOH)nm. )
Trong phan (ng vai HCI, khoi lugng mudi thu duoce tang so voi khdi lugng X la:
n =n =n (mol) = Am__ =36,5n (gam)
Trong phan ting véi NaOH, khdi lwong mudi tang so véi khéi lugng cua X 1a:
n =1 =m (mol) = Am,, . =22m (gam)

NaOH phan ting —COOH trong X

HCl phan ting —NH, trong X tang
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-, e m:2
Theo gia thiet, suy ra:m, —m, =22m-36,5n=7,5 :{ |
n=

Nhu vay, X ¢6 2 nhém — COOH va 1 nhdm — NHa.

Cin cilr vao dép 4n, ta thay cong thac cua X 1a |C,H,O,N
Cau 35:
Huéng dan giai
+ Trong phan tng cua A véi HCI, ta co:
- NH, +HCl——-NH, (I Q)
i, Dy 0,16

/ n
S6 nhém — NHz trong A = = = =1 (%)
n, n, 0,116

Khéi lwgng mol cua A la:
M, =T Mo M 2232016365 0
n, 0,16
+ Trong phan ung cua A voi KOH, ta co:
— COOH+KOH——-COOK +H,0 (2)

S6 mol cua A trong 1,03 gam A la:

1,03

nA trong 1,03 gam = ﬁ = 0’01 m01
Theo sy tang giam khoi luong, ta co:
1,41-1,03
n =n =— " =0,01 mol
—COOH —COONa 39 _1

o Doy 0,01

S6 nhdm — COOH trong A la = —91 = 2 =1 (k*3%*)

n, 0,01

Tu (%), (**) va (***), ta tim duoc cong thic cia A la HoNC3HsCOOH.

Cac dong phan cua A:

(1). CH,CH,CH(NH, )COOH (2). CH,CH(NH, )CH,COOH

(3). CH,(NH, )CH,CH,COOH  (4). CH,C(CH,)(NH,)COOH
(5). CH,(NH,))CH(CH,)COOH

Cau 36:
Huéng dan giai
Thit ty phan tng: Fe khir Ag*, sau d6 khir Cu?*.
Ap dung bao toan electron va tang giam khdi lwong, ta c6:

%ZH% phin ing = MAg phin img T 2n, phén ing

{&)IOSH% snining F 0416, in e — SN i ine = 1,72

{211Fe orinimg = 0,02 4200, - {n@ ohining = 0,015 mol
108.0,02 + 640, jpin ing — 0Nk, pinimg = 172 Nk, phin g = 05025 mol
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= My i g =0:025.56 =

Cau 37:

Huéng dan giai
Gia su Fe, Mg giéu phan ung hét thi khdi lugng oxit thu dugc phai 16n hon 8 gam.
Trén thyuc té khoi lugng oxit thu duoc chi la 8 gam.
n inine = Myeo = 0,2
Gia sir chi c6 Mg phan @ng thi 8 gam oxit 1a MgO, suy ra:{ Hephinine RO

nMg phan ing = nCu tao thanh

= M = Mg~ My i g + Moy =8—0,2.24+0,2.64=16%12,4
Nhu vay, Mg phan tng hét, Fe chi phan &ng mét phan.

Theo bao toan electron, su ting giam khéi luong, gia thiét va bao toan nguyén té

chét ran B

I‘lMg + nFe phén ting = nCu tao thanh

Na, ta c0: 9 64n, . oy, — 2410, —56n
40.ny,,, +160.ng , =8

Mg_ Fe phan tng :12’4_8

nMg + nFe phan ting = 1‘ICu tao thanh nMg = 0’1 mol
= 64-nCu tao thanh 24nMg - 56nFe phan ting = 12’4 - 8 = nFe phan ting = 0’05 mol
40.n,, +160.0,5n, s e =8 06, 1o ann = 0515 Mol
Ao L. x N 8-0,1.24
Phan tram khdi luong Fe trong hén hop 1a: %m,, = T.100% =
Cau 38:
Huéng dan giai
Ban chat phan tng la ion CO3~ duoc thay thé bang ion SO} .
—€ 5n ,  =n, =0,2
Ta_ C(): o CO3” phén ting CO,
—>nso?( = nco%* phin ting 0,2
= Ammng S ~M e 0,2.96+0,2.60="7,2 gam

Ap dung bao toan khéi luong, ta c6:
my M gs = Mg caona T Ay, <My, =50+7,2-12=
Cau 39:
Huéng dan giai

Trong phan ung cua Fes04, FexOy voi dung dich H,SO;4 lodng, ion O da dugc thay
thé bang ion SO; .

— BT sn, =n_, =0,36
Tacoh:y © o

—1K, Am,,,, =m, —m . =0,36.96-0,36.16 =288

= mmué'i sunfat = moxit + Anltémg = 19’ 2 + 28’8 =
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Cau 40:
Huéng dan giai
Theo gia thiét:

N, =Ny +20, 4 =0,795.0,5+20,795.0,75 = 1,59 mol
H

n_ =n,q=0,795.0,5=0,3975 mol

Cl

ng, =n,¢ =0,795.0,75=0,59625 mol
n, = 4,368 =0,195 mol
@224

Theo bao toan nguyén té H va O, ta co:
—BTH 5n g =20y +2ny 1,59=2.0,195+2n, , n, , =0,6 mol
2 2 <:> <:> 2

n, = 0,6 mol

nOZ’ trong A = nHzo nOZ' trong A - nHzO

=Am, =m o —m, =0,59625.96 +0,3975.35,5-0,6.16 =61,75125 gam

(S03, )

=>m,,, =m, +Am,, =26,43+61,75=88,18125 gam ~[88,18 gam
Cau 41:
Huéng dan giai

9,6
"~ = 4,8 gam.
) g

Khoi lugng chat rén thu dugc & phan 2 16n hon phan 1, ching to ¢ phan 1 oxit chua
phan tng hét.

. —=>n_ =2n_, n_, =0,06 mol
+ Ophan 1: Ta co:
%35,&1 _—16n_, =8,1-48 [n, =0,12mol
0, 12
=Ny =N =0,12= x=[HCl =~
iy . n, . =0,16 mol
+ O phan 2: Tinh twong tu nhu phan 1, ta c6:
n, = 0,08 mol

Luong HCI dung & phan 2 gép 2 1an & phan 1 nhung lugng HCI phan ang chi la
0,16 <0,12.2 = 0,24 nén ¢ phan 2 oxit phan ung hét, HCI du.

80n¢,, +160n, , =4.8 N, = 0,02 mol
Ta co: 2
+3n n, = 0,08 n =0,02 mol

CuO Fe, 04 = Fe, 0,

= %m _0.02.80 .100% =133,33%
o — 4 8

B

Cau 42:
Huéng dan giai
0,15 mol R(COOR, ), —" R(COONa), +13,8 gam R,OH
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~ my 138
MON0,152 0,152
Str dung phuong phap tang giam khoi lugng :

=M —46 =R, =29=R, la goc C,H, -

m m m

—0.15= m, —my _ Mg coona), ~ MR(coor,), _ __R(COONa), — MIR(COOR,),
, MY - Mx MR(COONa)Z - MR(COOR, ) 2.(23-29)
100
< My coor,), ~ My(coons, = 1S gam = my = 1’8~ﬁ =24 gam
24 N
= My coor,,, =15 =100 < My =14 < R: CH,—= |X Ia CH,(COOC,Hy), |
Céau 43:
Huéng dan giai
‘o 4,256 1it CO,
RCOOH 2
4,16 gam 2,52 gam H,O
RCOOC,H; . )
—22smX 5 hénhgp F —M 5 15,5 gam mu6i
2,52

n, o= iz =0,14 (mol)

=ng, >n,,= R Ia hidrocacbon khong no

4256 _ .19 (mol) S
n == ,
0 22,4

— 4,16 <
=ng =N, —Ny,=0,05=Me = 005 83,2 (g/mol) = RlagocC,H, —
Dat este X dang : R'COOR ": x mol —==—15,5 = My coox, + Me 1, _coona
<15,5= 0,05.94 + my.coona < My coona = 10,8 gam

Nhén xét

— My coone > Mycoor = My, > Mg < R"<23 < R"lagoc CH, —
Phuong phép tang giam khoi luong :

>m

My coona ™ Mrrcoocu,  10,8-9,9

MNa - MCH3

= Ny.coocH, =

= 00,1125 (mol)

_Mpcoona 99

R'COOCH; - nRVCOONa - 0’1125
< |X la C,H,COOCH,
Cau 44:

=M

—88<>R'=29 <R’ lagsc C,H, -

Huéng dan giai
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%m, =40,449%
%m,, = 7,865%

4,45 gam X (C,H, O N,) + RO 54,85 gam mu6i
Y %omy = 15,73%
%om, = 35,956%
—giha x:y:z:tz%mC :%mH :%mo :%mN =3:7:2:1
12 1 16 14
trung CTDG A mx 4’ 45
————Hop chat X:C,H,O,N&ny, =—== =0,05 (mol)
M, &9
Phuong phap tang giam khoi luong :
Dang X:R-A \nX — mmuﬁ'i _mX o 0’05 — 4’85 _4’45 = MA — 15(g / mOl)
23-M, 23-M,
= A lagécCH,—= |X la H,NCH,COO -CH,

Cau 45:
Huéng dan giai

—NOR_425,56 gam mudi

m gam X t° {COZ +NaOH A

=40,08 gam
H,O

dung dich

RCOOH :a mol

m gam X<R, —CH=CH-COOH —/———
R —~CH=CH-COOH :b mol

R, —CH = CH - COOH
RCOOH + NaOH——>RCOONa + H,0

RCOOH
quy déi {

a——a —> a
R —CH = CH - COOH + NaOH——>R — CH = CH— COONa + H,0

b — b —> b
=a+b=ny,, =0,152=0,3mol (1)
Phuong phdp tang giam khai lugng :
=M. 2 -m,_.
- naXi[ _ m mudi maxu = (a + b) — 5, 5622 maxll = maXit — 18,96 gam

muGi axit 0,3 mol

— B sm +m, =My, +my, << 18,96+32nOz =40,08<:>n02 =0,66 mol

axit

BTKL
— M, My, = 40,08

Ta c6 hé phuong trinh sau : 5o
———2n,; +2n, =2n,, + 0y,
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44n., +18n,,=40,08 [n. =0,69
SN ’ ’ o ’ (mol)

2ng, + 0y, =192 n,, =0,54

n A LA
CO, _ O(,)639 — 2’3 Diéu kién S('\)’ C/E_CZC_COOH 2 3

axit

ZnHzO _ 0,54.2 =36 Ditukien g5

/R—C=C—
0.3 R-C=C-COOH

>4

n

axit

) HCOOH :a (mol)
= Axitno la :HCOOH =< —
R -CH=CH-COOH :b (mol)

Nhén xét {b =Ng, —Ny o =0,15mol

_ Nhanxét =a=0,15 mol

a+b=0,3
= Myeooy = 0,15.46 =6,9 gamﬂL—>chooH +m =18,96 gam

R-CH=CH-COOH
=M o coon = 18,960 =My =(12,06 gam
Cau 46:
Huéng dan giai
Cu(NO,), : 0,03 mol )
2,7 gam Al+ ; ——ran
AgNO, :0,03 mol
Al + 3Ag"— A’ +3Ag
0,01—0,03 —— 0,03
2A1  + 3Cu* ——2AI" + 3Cu

0,02¢—0,03 — 0,03
= Am,, =m, +m,, —m —0,03.64 +0,03.108—0,03.27

Cu, Ag
Al

du

Al phan ding

< |Am,, =435 gam

tang

Cau 47:

Huéng dan giai
m gam Mg + 0,5 mol FeCl, ——> Am = 2,4 gam
Xét truong hop 1: Mg phan ting hét.
(Mg +2FeCl, ——>MgCl, +2FeCl, )

Phuong phép tang giam khoi lugng : = |Am =2,4 gam =m,,,

Xét truong hop 2: FeCl, phan tng hét.
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Mg + 2FeCl, —> MgCl, +2FeCl,

0,25¢ 0,5 0,5
Mg + FeCl,—— MgCl, +Fe
x-0,25) — (x-0,25)

Phuong phép tang giam khai luong :
2,4 =mg, —my < 56.(x—0,25)—24x >

Néu Am_, =2,4 gam &
ane 8 <<:>X =0,5125 m01:>|mMg =12,3 gam|

2,4=m,, —mg, =24x-56.(x —0,25)
Néu Am,,  =2,4 gam <

< x =0,3625 mol =

Cau 48:
Huéng dan giai
.. | MgCl,
Cu(l, :x mol M muoi
3,23 gam - Mg(NO,),
Cu(NO;), : y mol

Cu
Mg + CuCl, ——Mg(Cl, +Cu
X X X X
Mg + Cu(NO,), ——>Mg(NO,), +Cu

y y >y >y
Phuong phdp tang giam khai luong :

=Am_, =m my,, =(64-24).x+y)=0,8 = (x + y)=0,02 mol

tang — " 'Cu
— L 3323=m,, +m_ +m

64.0,02

No; M +my =1,95 gam

—m, = my, +m, +mg, < |mmué,i =2,43 gam|
0024 T %5
Céu 49:
Huéng dan giai
ran Y
7,2 gam Mg Fe(NO,), xM
+ — Mg(NO,), .won |Mg(OH),
22,4 gam Fe/ \Cu(NO,), 0,8M X —_—>
Fe(NO,), Fe(OH),

Xét thit tw nhudng va nhan electron :
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Mg - 2 ——>Mg™” Fe* + le ——Fe™
0,3 —0,6——0,3 0,5x ——0,5x——0,5x
Fe - 2e —> Fe™ (%) Cu** + 2e——Cu
04 —0,8——0,4 0,5.0,8——0,8 —0,4
Fe” + 2e ——Fe
7z —27 ——>7

M}ch (alsimg) — ch (abin) oSz = w (mol)
Mg** : 0,3 mol
=> Dung dich X _ _
£ Fe’" :0,4 + (0,5x — W) =(0,75x +0,1) mol

Mg + 20H ——>Mg(OH),
03 —— 0,6
Fe** + 20H  ——Fe(OH),
0,75x +0,1——>1,5x + 0,2
I ,0641,5%+0,2=2 & =z=0,1 mol

— 5 m, =m, +m,, =0,4.64+0,1.56 =31,2 gam

= Am,,, =m, -m, < Am,,, =31,2-7,2-22,4=

Céu 50:
Huéng dan giai
Ag
AGNO. - 0.1 (mo 19,44 gam{Cu
. U, 1 (mo
Mg + gNY; (mol) Me .
x mol Cu(NO3 )2 : 0’ 25 (mol)
Mg(NO,), . .
X — 59,36 gam két tia
Cu(NO,),
Xét phuong trinh ion:
Mg  + 2Ag"——>Mg™ +2Ag
0,05« 0,1 N 0.1
Mg + CI.IZJr —)Mg2+ +Cu
Z V4 > 7z

Fe + Cu*,, ——Fe’" + Cu
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Ag:0,1 mol
19,44 gam< Cu: z mol <108.0,1+64z+24.(x —z—-0,05)=19,44 (1)
Mg:x —z—-0,05 mol
— &L 5 (9,36 — 8,4) = (64—56).n

29
ne JXTTn 29 3
— 105(1)3 (mol) = m,,, = E.ZZL =|4,64 gam
z= 0,

< 0,96 = 8.(0,25-12) (2).

2+
Cu™yy

Céau 51:
Huéng dan giai
Xét doan AB, ta thay rang khoi luong thanh Mg giam 1a do:
3Mg + 8H' + 2NO; ——>3Mg** +2NO +4H,0

=n_.  =2mol
%—)2—)0 5 rw

Xét doan BC, ta thdy rang khdi lugng thanh Mg tang 10 gam tir (m — 18) gam 1én
(m—8) gamlado:
Mg + Cu** ——>Mg* +Cu

a< a > a

:>Amtang =mg, —my, <10=64a—24a <a=0,25 mol
Mg + 2H ——Mg™ +H,

6 0.5 =Ny, =0,5 mol
24
Xét doan CD, ta thay rang khoi luong thanh Mg giam 6 gam 1a do:
a 025 1
=y, =0, +n. b= 2,5 mol == BT
Céu 52:
Huéng dan giai
Na,SO,
Cu
Cuso4 dién phan Cu *
=+ dién phan +Mg* .
NaCl CuSO, du—="F=—: | CuSO, du——=-—Cu**
H,S0, —*t > H, :0,09 mol
Cl,

< ng =0,05

:{A gidm =0,16 gam =m,,, — m.. =24(n, +nH2)—64nCu**

=N

Cu*
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Lt 3,86.7500
n, = = =0,3 mol
96500 96500

aso, = Doyt D + N = 0,2
%/—/

2~ 0,15mol
2 (mol) = mgq, +my,q =|39,02 gam

Ny = 2'(nCuso4 — N — N = 0,12

n

0,09 mol
Cau 53:
Huéng dan giai
{R(COONa)z
muo1
R(COOH), : x mol '
28,14 gam{ '( ”)2 X +NaOH R'COONa
R'COOR":y mol ancol Z: R'OH —™ 1,68 it H,
%/_/
m = 6,75 gam
M _ Arntémg _ 6,75
=4 %0y y = M,., =45 (g/ mol)=Z :C,H.OH

y=2n, =0,075.2= 0,15 (mol)

Ta co:ny,y =2x+y=0,33 (mol) < x =0,09 (mol)

Vay :28,14 = Mg coon), + Meocooc,n, = 0,09.(90+R) +0,15(R+73)
{R' =27 g/ mol

= = X:HOOC -C,H, —COOH :|axit adipic
R=46g/mol 4778
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Chuqé‘n d2 3:
BAO TOAN NGUYEN TO
Chuyén dé gdbm 45 trang

I. PHUONG PHAP BAO TOAN NGUYEN TO

1. Noéi dung phuong phdp bdo toan nguyén t6

- Co s¢ cua phuong phap bao toan nguyén t6 1a dinh luat bao toan nguyén to:
Trong phan ng héa hoc, cac nguyén to dugc bao toan.

- Hé qua ctia ctia dinh luat bao toan nguyén t6: Trong phan ing héa hoc, téng sb
mol ciia mot nguyén t6 tham gia phin ting bang tong sé6 mol nguyén té6 dé tao
thanh sau phan irng.

Vi du: Dot chay hoan toan 6 gam axit axetic can vira dii V lit O, (dktc). San pham
chay hap thu hét vao binh dung NaOH du, thay khoi lwgng binh taing m gam. Tinh
Vvam.

Huéng dan giai
Céc hudng tu duy dé tinh V va m:
Huong 1: Dya vao sé mol cua axit axetic (CH;COOH) va phuong trinh phan ung
dé tinh s6 mol cua O can dung, sé mol CO; va sé mol H,0 tao thanh. Tir d6 suy ra
thé tich O, va khéi lugong binh NaOH ting.

Theo gia thiét: n ey, cooy = % =0,1 mol.
Phuong trinh phan ng:
CH,COOH +20, —~—2C0, +2H,0

0,1 > 0,2 0,2 0,2
Theo phuong trinh va gia thiét, ta co:

VOZ (dktc) = 0’222,4 = 4,48 lft
My NaoH ang = Mo, T My o =0,2.44+0,2.18=|12,4 gam

Hwéng 2: Dua vao hé qua cua dinh luat bao toan nguyén té va sé mol axit
CHsCOOH (0,1 mol) dé tinh s6 mol CO;, va s6 mol H,0 tao thanh, sé mol O, tham
gia phan tng. Tr d6 suy ra thé tich O, va khéi lugng binh NaOH tang.

Ap dung bao toan nguyén t6 ddi vai C va H, ta co:

—>nq, =2n =2.0,1=0,2 o | =0,2 mol
N6 =0,2 mol

BINT CH,COOH

—
——)2nHZO = 4nCH3COOH =4.0,1=0,4

Ap dung bao toan nguyén té O, ta co:
2nCH3COOH + 2n02 = 2nCOZ Ny & 2.0,1+ 2n02 =20,2+0,2 < n, = 0,2 mol

VO') (dktc) = 0’ 2-22,4 = 4,48 ll,t
. s
My NaOH tng = Meo, T My o = 0,2.44+0,2.18=12,4 gam
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Phuong phap bao toan nguyén t6 1a phuong phap giai bai tap hoa hoc sir dung hé
qua cua dinh luat bao toan nguyén tb.

2. Uu diém cita phuwong phdp bdo toan nguyén té

a. Xét cac hwong gidi bai tdp sau

Vi du 1: Dan V lit (dktc) hdn hop X goém axetilen va hidro c6 khéi lugng 13 m gam
di qua 6ng sir dung bot niken nung néng, thu dwoc khi Y. Din Y vao lugng du
AgNO; trong dung dich NH3 thu dwoc 12 gam két tua. Khi di ra khoi dung dich
phan &ng vira dii voi 16 gam brom va con lai khi Z. D6t chay hoan toan khi Z dugc
2,24 lit khi CO; (dktc) va 4,5 gam H>0O. Gia tri cua V la:
A. 11,2. B. 13,44. C. 5,60. D. 8,96.
(Pé thi tuyén sinh Cao dang khéi A nam 2007)

Huéng dan giai
Cach 1: Phuong phép thong thuong — Tinh toan theo phuong trinh phan tng
Theo gia thiét ta suy ra Y gom H; du, CH2 du, CoHa va CoHe.

1 12
) ) nC2H4 = l’lBr2 = % = 0,1 1’1’101, nCsz aw = nCZAgz = % = 0’05 mol
So6 mol céc chat: 45 2
n,,=—=0,25m = =0,1 mol
=018 oo, =50 4
BT C nCOa 1
—ongy, = =—-=0,05 mol
Phuong trinh phan ung:
C,H, + H,—-Y5CH, (1)
0,1«<—0,1 <«—0,1
C,H, + 2H,——C,H, )

0,05—0,1<—0,05
C,H, +2AgNO, +2NH, ——C,Ag, +2NH,NO, (3)

0,05 <« 0,05
C,H, +3,50,——2CO, +3H,0 )
0,05 «—— 0,1—>0,15
H, +0,50,—H,0 (5)
0,1 «—0,1=(0,25-0,15)
Theo cac phan tng ta thiy: <ZHH2 =Ny, +0y o) +0y 5 =0,3mol
Ny, =Ny o) e, o) T e, 3 = 0,2 mol

=V, =V, +V,, =0,522,4=[112Iit

Céch 2: Sir dung phuong phéap bao toan nguyén té
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Ne g =0,05 mol
S6 mol cac chat:( n., =ng =0,1mol

ny o, =0,25 mol
Ap dung bao toan nguyén té ddi véi H, ta co:

2nH2 +2n = 2nC2H2 a t 4nC2H4

- nczAgz

C,H, ban diu +2n

<2ny +200 g g =2.0,05+4.0,1+2.0,25

H,0

=0,5 M0l =V, + Ve purae =0:5.22,5=[11,21t
b. Nhdn xét

Vi cach 1: Viét nhiéu phan @ng, mdi lién quan vé sé mol cua céac chat dugc tinh
toan dwa trén phan @ng. Tuy d& hiéu nhung phai trinh bay dai dong, mat nhiéu thoi
gian, chi phu hop véi hinh thuc thi ty luan trude day.

Véi cach 2: Méi lién quan vé sé mol cua cac chat dugc tinh toan truc tiép dua vao
su bao toan cac nguyén té nén khdng phai viét phuong trinh phan ung.

c. Kétlugn

So sanh 2 cé4ch giai ¢ trén, ta thiy: Phuong phap bao toan nguyén té c¢6 wu diém la
trong qué trinh 1am bai tap hoc sinh khéng phai viét phuong trinh phan tng, tinh
toan don gian dyua vao su bao toan nguyén té va cho két qua nhanh hon so véi viéc
tinh toan theo phuong trinh phan ung.

Nhu vay: Néu sir dung phuong phap bao toan nguyén té mot cach hiéu qua thi co
thé ting dang ké toc d6 1am bai so véi viéc sir dung phurong phap thong thuong.

3. Pham vi dp dung

Phuong phap bao toan nguyén té c6 thé giai quyét duoc nhidu dang bai tap lién
quan dén phan tmg trong héa v6 co ciing nhu trong héa hitu co.

Mot s6 dang bai tap thuong ding bao toan nguyén té 1a:

+ lon AP, Zn?* tac dung véi dung dich kiém (NaOH, Ba(OH)s...).

Khi CO2 tac dung vé6i dung dich kiém.

Tinh s6 mol HNO3, H,SO, tham gia phan tng.

D6t chay hop chat, thuong 1a hop chét hitu co.

Thuy phén khong hoan toan peptit.

Bang tinh nhanh sé mol nguyén to, nhém nguyén té trong phdn irng

Tu vi du & trén ta nhan thdy: C6 thé tinh nhanh chdng s6 mol nguyén td, nhém
nguyén t6 nhu sau:

SNy 06y i =

{ &+ +

A, X (mol)
. phan tin A“‘zz X2 (mOI) —
A, : x (mol) ——"— = |a.x =a, X, +a,X,+a_ X,
A, : x, (mol)
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A la nguyeén t6 can xét.
—Toed s1a.a,,a,,..a, 12 cdc hé s6 di kem.
X,X,,X,,...X, la cdc s6 mol di kem.
Bang tinh nhanh s6 mol nguyén t6, nhém nguyén t

So mol nguyén to, nhém

Chat So mol chat Ny
I nguyen to
Ba(OH): N, om), Ny =Nyyom, s Noy- = 2Neyom),
HZSO4 I‘IHZSO“ nH* = 2nHzSO4 ; nSO?,’ = nHzSO4
Fe2(S04)s D, (s0,), L :2nFez(SO4)3; Do :3nFez(SO4)3
AI203 nA]203 I‘1A13+ =2nAle > n = =31’lAl 5,0,
N =XNgy on 5 By =Yg o,
CxHyOth 1’ICXH),OZN _ _
Ny =ZN¢yon My =thcpon,
Ala—Ala—Ala N plaAla-Ala Ny, =304, A sl
Ala—-Gly-Ala—| | N0 = 20, Giy- Ala—va-Gly—val
_ _ Ala~Gly—Ala—Val-Gly—Val _
Val - Gly - Val NGy =204, Gy Ala-Val-Gly—Val

Doi véi cac chat khac ta tinh tuong ty.
II. PHAN DANG BAI TAP VA CAC Vi DU MINH HQA
Dang 1: Tinh lvong chit trong phan #ng
Phwong phap giai

Bud6c 1: Lap so dd phan tng biéu dién qua trinh chuyén héa giira cac chat, dé
thy rd ban chat héa hoc cua bai toan.
Buéc 2: Nhan dang nhanh phuong phép gidi bai tap: Khi gap bai tap ma gita
lugng chat can tinh va lugng chat dé bai cho déu c6 chira cung 1 nguyén t6 hay
mét nhém nguyén to thi ta nén dung phuong phap bao toan nguyen t.
Buwéc 3: Xac dinh &p dung bao toan nguyén té dbi véi nguyén t6, nhém nguyén tb
nao.
Buwéc 4: Thiét lap phuong trinh bao toan nguyén t. Ngoai ra, két hop véi cac gia
thiét khac dé 1ap cac phuong trinh toan hoc c6 lién quan. Tir d6 suy ra lwong chét
can tinh.
Luuy:
Trong phuong phap bao toan nguyén t6, néu xac dinh sai hoic thiéu cac chit chira
nguyén té ma ta sir dung dé tinh luogng chit thi bao toan nguyén t6 khdng con
ding nira.

Cac vi du minh hoa
a. Phan umg mot giai dogn

Vi du 1: Dién phan néng chay Al,Os véi cac dién cuc biang than chi, thu dugc m
kilogam Al & catot va 89,6 m® (dktc) hdn hop khi X & anot. Ti khéi cua X so véi Ha
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bang 16,7. Cho 1,12 lit X (dktc) phan ung véi dung dich Ca(OH); du, thu duoc 1,5
gam két tua. Biét cac phan tng xay ra hoan toan. Gia tri cia m la
A. 115,2. B. 82,8 . C. 144,0. D. 104,4.
(Pé thi tuyén sinh Pai hoc khéi B nam 2013)

Huéng dan giai

Buéc 1: Lap so do phan tng:
Trong phan tng dién phan nong chay Al,Os véi cac dién cuc lam bang than chi (C),
Al sinh ra ¢ catot, Oz sinh ra ¢ anot va nhu vay anot sé bi O, oxi hda thanh CO,
CO2, ngoai ra van cd thé con O, du.
So d6 phan @ng:

ALO,— 5 Al + (CO,,CO,0,)

(catot) (anot)

CO, + Ca(OH),——CaCO, + H,0
Buoéc 2: Nhan dang nhanh phuong phap giai bai tap
Bai tap yéu cau tinh khéi luong cuia Al khi dién phan néng chay oxit Al,Os, trong
khi lai cho théng qua thong tin vé s6 mol caa CO,, CO, 0.
Nhan thiy: Giira hdn hop (CO, CO,, O,) va Al,Os déu c6 chira nguyén té O, Giira
Al va Al,O; déu c6 nguyén té Al. Pay 1a dau hiéu chung to bai tap nay s& sir dung
phuong phap bao toan nguyén té.
Bwéc 3: Xac dinh 4p dung bao toan nguyén té dbi véi nguyén td, nhém nguyén tb
nao. Dwa vao gia thiét tinh duoc sé mol cua CO,, CO, O,. Tir d6 tinh dugc s6 mol
cua Al,O3 dya vao bao toan nguyén t6 O. Biét dugc s6 mol cua Al,Os s& tinh dugc
s6 mol cua Al dyua vao bao toan nguyén té Al
Bud6c 4: Thiét lap phuong trinh bao toan nguyén td. Tir d6 suy ra lugng chat can
tinh.
Theo gia thiét, ta co:

89,6
= +n, +n,, =——=4kmol (1
Ny =Ng, TNg, TNeg 2.4 mol (I)
— 44n., +32n, +28n
My = — O L —16,7.2=33,4
Ny +hg + 0,
:>44nC02 +32n02 +28n,, =33,44=133,6 kg (2)
— N, =Ny, = % =0,015 mol = %n, , = %.IOO% =30%

>

30

=n =——4=1,2 kmol (3)
100

€0, /X
Thay (3) vao (1), (2), ta dugc h¢ hai phuong trinh hai an. Giai hé phwong trinh ta
n, = 0,6 kmol

thu duoc:
N, =2,2 kmol
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; L, 3n =n., +2n,, +2n
Ap dung bao toan nguyén to doi véi O va Al ta co: A0 TCO o o
n, = 2nAle3
5,8

30, , =2.2+2,4+12  |Ma,o, == kmol 1
oy & 3 —m, =272 =[104,4 kg

nA1—2nAle3 n 11,6

N =

Vi du 2: D6t 5,6 gam Fe trong khong khi, thu duoc hdn hop chét rin X. Cho toan
bo X tac dung véi dung dich HNO; loang (du), thu dugc khi NO (sdn pham khtr
duy nhét) va dung dich chara m gam mudi. Gia tri caa m la:
A. 18,0. B. 22,4. C. 15,6.D. 24,2.
(Pé thi tuyén sinh Pai hoc khéi B nam 2012)

Huéng dan giai
Vi dung dich HNO3 du nén Fe phan ang hét, mudi sat tao thanh la Fe(NO3)s.
Giita luong chit can tinh 12 khéi lwong Fe(NOs)s va lugng chat da biét 1a Fe déu co
nguyén té Fe, nén &p dung bao toan nguyén t6 ddi vai Fe, ta co:

N no,), = e =0,1 mol = My o), = 24,2 gam

Xét bai tap sau: Suc hoan toan khi CO; vao dung dich Ba(OH)., tao ra ca hai
muoi Ba(HCO3), va BaCOz. Tim mai quan hé ve so mol cia CO,, Ba(OH). va

BaCO:s.

Huwoéng dén gidi
Theo bao toan nguyén to doi voi C va Ba, ta c6:
{nco2 =Ny,co, +2Ng,5c0,),

+n

=|2n -n

Ba(oH), ~ co, = Mpaco,

n =n

Ba(OH), BaCO; Ba(HCO; ),

Néu thay bang Ca(OH), thi ta co:
2n

caon), ~ Nco, = Neaco,

Bay gio ta s& sir dung két qua trén dé giai bai tap & vi du 3:

Vi du 3: Hap thy hoan toan 2,688 lit khi CO; (dktc) vao 2,5 lit dung dich Ba(OH),
nong d6 a mol / 1, thu dugc 15,76 gam két tia. Gié tri cua a la:
A. 0,032. B. 0,048. C. 0,06. D. 0,04.
(Pé thi tuyén sinh Pai hoc khbi A nim 2007%)

Huéng dan giai

Ba(HCO,),
BaCO,.

Vi ng, =0,12 mol >ng,, =0,08 mol nén phan ung tao ra ca mubi <

Tur két qua trén, ta co:
2nBa(OH)2 N, =Ny, & ZnBa(OH)2 —-0,12=0,08

Ny, o, = 0,1 mol = a=[Ba(OH), |= g—’; =0,04M

’

S
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Vi du 4: Hip thu hoan toan V lit CO; (dktc) vao binh dung 200 ml dung dich X

gom NaOH 1M va Na,C0Os 0,5M, thu dugc dung dich Y. Két tinh dung dich Y (chi
1am bay hoi nuéc) thu dugc 19,9 gam chat rin khan. Gia tri V la:
A. 2,24. B. 3,36. C.5,6. D.1,12.

(Pé thi THPT Chuyén — Pai hoc SPHN, nam 2011 - 2012)

Huéng dan giai

Ap dung bao toan nguyén t6 ddi voi Na ta thay:

N,y =Dy, x =Dgon 20y, oo, =0,2.1+2.0,2.0,5=0,4 mol
Néu trong dung dich Y chi c¢6 Na,CO; thi s6 mol Na,CO;z 14 0,2 mol, khi d6 khi
luong chét ran 1 21,2 gam, néu Y chi chira NaHCO3 thi s6 mol NaHCO3 14 0,4 mol,
khi d6 khéi lwong chét ran 13 33,6, con néu Y chira ca hai mudi thi khdi lwong chat
ran thudc khoang (21,2 , 33,6). Trén thuc té khéi luong chat rin chi 1 19,9 gam nén
xay ra tru(mg hop NaOH du. Nhu vay chat ran gdm NaOH du va Na,COs.
Theo gia thiét va bao toan nguyén td Na, ta co:

IOIlNaOH du 1 C6nNa CO 19’9 nNaOH du — 091 mOI
= s &
- 0»4 = 0,15 mol

Ap dung bao toan nguyén té C, ta co:
n

+2n

n Na,CO,

n

NaOH du Na,CO,

00, = MNa,co,ry ~ MNa,c0,/x

S0y, =0,15-0,1=0,05mol = Vi, 4 =0,05.22,4 =|1,12 it
Xét bai tap sau: Cho dung dich chira ion OH™ vao dung dich chira ion AI**,

sau phan ung thay két tia AI(OH); da bi tan mgt phan. Tim maéi lién h¢ vé s6
mol giira cac ion OH, AI** va két tiaa Al(OH)s.

Huéng déan giai
Ap dung bao toan nguyén t6 doi voi Al va bao toan nhém OH™, ta co:

= 40,5~ 0 = 0y om),

_ {nm =Ny 0rm, + Diugcomy, T

n. = 3nA](OH)3 + 4n[Al(OH)4]'

Néu thay ion Al**bang ion Zn?*, ta c6:

— Zn OH™ Zn(OH),
Doy = 2nZn(OH)z v 4n[Zn(OH)4]2’

nznz+ :nZn(OH)z +n[zn(0H)4]2*
= =|4n_,. —n__=2n

Bay gio ta s& van dung két qua trén dé giai bai tap ¢ cac vi du 5, 6:

Vi du 5: Cho 200 ml dung dich AICI; 1,5M tac dung véi V lit dung dich NaOH
0,5M, luong két tia thu duoc 14 15,6 gam. Gia tri I6n nhit cua V 1a:
A.1.2. B.1,8. C.24. D. 2.
(Pé thi tuyén sinh Pai hoc khéi B nam 2007%)

Huéng dan giai
Vin,, =0,3mol>n =0,2 mol nén con mot phan ion nhdm nam trong dung
dich sau phan ang.

Phan g c6 thé xay ra theo hai huéng khéc nhau:

AI(OH);
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NaCl
AICI, du

NaCl
Na[Al(OH), ]

+ Theo huwéng (1): Mudi AICI; du, nén lugng NaOH ding trong trudng hop nay
dugc st dung 12 it nhat.
+ Theo hwéng (2): AICl; chuyén hét vao két tia Al(OH)s, sau d6 két tiia bi hoa
tan mot phan. Truong hop niy lugng NaOH dung nhiéu nhat. Vay ta phai tinh
lugng NaOH theo hudng (2).
Tir két qua trén, ta co:

4n N

— e, AJ(OH), ¥ + dung dich {
AlC] +dd NaOH

3 7
— @ 5 AJ(OH), ¥ + dung djch{

on =Nacom, <403-n_ =02

woont = 1 MOI=> Vi 0 =1:0,5 :

Luwu y: O bai nay, néu dé chi noi “Gia tri ciia V la:...”thi phan ang c6 thé xay ra
theo hudng (1) hoac (2). Khi d6 sé co hai gia tri ctia V thoa mén la Vminy tng Vi
hudng (1) va Vmay tng Vai hudng (2).

<ng =1mol=n

Vi du 6: Hoa tan hoan toan m gam ZnSOs vao nuéc duoc dung dich X. Néu cho
110 ml dung dich KOH 2M vao X thi thu duoc 3a gam két taa. Mat khac, néu cho
140 ml dung dich KOH 2M vao X thi thu dugc 2a gam két tua. Gia tri ciia m la:
A. 32,20. B. 24,15. C.17,71. D. 16,10.
(Pé thi tuyén sinh Pai hoc khéi A nam 2010)

Huéng dan giai

Ban chat phan tng:

Zn** + 20H ——>Zn(OH),

Zn(OH), + 20H” ——[Zn(OH), "
Cho 110 ml KOH 2M (0,22 mol) vao dung dich X (TN3) thu dugc 3a gam Zn(OH).
Cho 140 ml dung dich KOH 2M (0,28 mol) vao dung dich X (TN2), thu dugc 2a
gam ket tua. Ching t6 ¢ truong hop (TN2) ket tua da bi hoa tan mét phan. O TNy
két tua cd thé bi hoa tan mot phan hoac chua bi hoa tan.
Néu & TN; két taa chua bi hoa tan, 4p dung bao toan nhém OH™ & TN; va st dung

211 n =n
kétqua o trén cho TNy, taco:{ s "
4.nZnSO4 - nKOH = 2nZn(OH)2
3a
2.05=022 o363 gam
RN
2a N0, =0,1067 mol

4n =2.—+0,28
7ZnSO, 99

Truong hop nay khong thoa mén vi & TNa:
2nZnSO4 =2.0,1067 mol < n,; =0,22 molnén ket tia da bi hoa tan

Vay & TN; két tia dd bi hoa tan mot phan, van dung két qua & trén, ta co:
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3a
4 ZHSO4 0 22 2 @ Znso 0 1 mOl
= 5 o7 =My, = 16,1 gam
a=2, am
4, —0,28= 2 2 99 &

Vi du 7: Hoa tan hét hdn hop chira 10 gam CaCO; va 17,4 gam FeCOs bang dung
dich HNOj3 lodng, néng. S6 mol HNO3 da tham gia phan tng la:
A. 0,8 mol. B. 0,5 mol. C. 0,7 mol. D. 0,2 mol.
(Pé thi THPT Chuyén Hing Vuong — Phi Tho, nidm 2011 — 2012)

Huéng dan giai

So d6 phan tng:

FeCO, Fe(NO,),

7 +NO+CO, +H,0

CaCO, Ca(NO,),
Ap dung bio toan nguyén t6 Ca, Fe va bao toan electron, ta tinh dugc s6 mol cua
Ca(NOs3)2, Fe(NOs)s va NO. Sau d6 ap dung bao toan nguyén t6 N, ta tinh dugc so6
mol cia HNOs:

+HNO, ‘—){

BINT <&>HC4(N03)2 CaCO O 1 m01
— N oy, = Neco, = 0,15 mol
—= 30y, =N, =0,15= 1y, =0,05 mol
— N o, = 2Nam0n, Mo, + o =2.0,1+3.0,15+0,05=

Vi du 8: Hoa tan hoan toan hdn hop gém 0,18 mol FeS, va a mol Cu.S bang dung
dich HNO3 vira du thu dugc dung dich X chi chira mudi sunfat va V lit NO (dktc) 1a
san pham khir duy nhét. Gié tri cua V la:
A. 448 lit. B. 22,4 lit. C. 26,88 lit. D. 33,6 lit.
(THPT Chuyén Nguyén Hué — Ha Néi, nim 2010 — 2011)

Huéng dan giai
- ‘s . .. 4.../CuSO,
Vi phan &ng chi tao ra muoi sunfat nén suy ra trong X c6 hai muai la
Fe,(SO,),
So d6 phan @ng:
Cu,S CuSO
LN ' +NO+H,0
FeS, Fe,(SO,),
Ap dung bao toan nguyén té ddi véi Cu, Fe, S, ta c6:
Cu,S + 2FeS, —"% 52CuS0, +Fe,(S0,),
0,09—0,18 0,18 > 0,09
Ap dung bao toan electron cho phan @ng cua FeS; va CuzS véi HNOs, ta co:
I5ngs +10ng, ¢ =3ny,

= 15.0,18+10.0,09 =30, < ny, =1,2 mol = Vi, ., =[26,88 1t
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Vi du 9: X Ia hdn hop 2 hidrocacbon mach hg, cung diy dong dang. Dé dét chay
hét 2,8 gam X can 6,72 lit O, (dktc). Hap thu toan bo san pham chay vao nudc voi
trong du dugc m gam két tua. Gia tri m 1a:

A. 30 gam. B. 20 gam. C. 25 gam. D. 15 gam.

Huéng dan giai

So d6 phan tmg d6t chay hai hidrocacbon trong X:
C.H. +0,——CO0,+H,0 (1)
Ap dung bao toan khéi luong va bao toan nguyén té O cho phan tng (1), ta co:
my, +m, =44n., +18n, 2,8+0,3.32=44n., +13n ,
:> 2 2 2 <:> 2 2

2n, =2nq, +ny, 2.0,3=2ng, +ny,

44n., +18n, ,=12,4 ny, , =0,2 mol
- .

2nCO2 +0y, =0,6 N, = 0,2 mol
Ap dung bao toan nguyén té C, ta co:

N0, =Neo, =0,2 mol = me,, =0,2.100=

Vi du 10: D6t chay hoan toan 0,1 mol mét axit cacboxylic don chic, can vira du V
lit O, (¢ dktc), thu dugc 0,3 mol COzva 0,2 mol H20. Giad tri caa V la:
A. 8,96. B. 11,2. C.6,72. D. 4,48.
(Pé thi tuyén sinh Pai hoc khéi B nam 2007)

Huéng dan giai
Cong thuc phan ti cua axit cacboxylic don chuc co dang la CH,O-.
So do phan ung:
C.H,0,+0,——CO,+H,0 (1)
Ap dung bao toan nguyén té O cho phan tng (1), ta co:

2anHyO2 + 21102 = 2nCOZ +10y

2.01+2n, =2.03+02n, =03 mol=V, ., =[6.721it

Vi du 11: Hon hop X gdm axit axetic, axit fomic va axit oxalic. Khi cho m gam X
tac dung véi NaHCOj3 (dw) thi thu duoc 15,68 lit khi CO; (dktc). Mit khac, dbt chay
hoan toan m gam X can 8,96 lit khi O, (dktc), thu duoc 35,2 gam CO, va y mol
H.O. Gid tricuay la:
A. 0,3. B.0,8. C.0,2. D. 0,6.
(Pé thi tuyén sinh Pai hoc kh6i A nam 2011)

Huéng dan giai
Theo gia thiét, hdn hgp X gém CHsCOOH, HCOOH, HOOC — COOH.
Phan ung cua X véi NaHCO:s:
— COOH +NaHCO, —>— COONa +CO, +H,0 (1)

0,7 «— 0,7
Theo (1) va bao toan O trong hdn hop X, ta co:
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N_coon =Nep, =0,7mol =n,, i =N, oo =2N_qo0y =1,4 mol
Ap dung bao toan nguyén té O trong phan g dt chay hdn hop X, ta co:
Ny +20o, =20 +1y o <= 1,4+2.0,4=2.0,8+n, , =ny , =[0,6 mol

Vi du 12: Tripeptit X va tetrapeptit Y déu mach ho. Khi thay phan hoan toan hdn
hop gom X va Y chi tao ra mot amino axit duy nhat cé cong thixc H.NCnH2,COOH.
D6t chay 0,05 mol Y trong oxi du, thu duoc N, va 36,3 gam hdn hop gom COs,
H,0. B6t chay 0,01 mol X trong oxi du, cho san pham chéy vao dung dich Ba(OH),
du, thu dugc m gam két tua. Biét cac phan ing déu xay ra hoan toan. Gia tri cia m
la:
A. 29,55. B.17,73. C. 23,64. D. 11,82.
(Pé thi tuyén sinh Pai hoc khbi B nam 2013)

Huéng dan giai

Theo gia thiét, suy ra: Amino axit tao nén X, Y 1a amino axit no, mach ho, cé mot
nhom — COOH va mot nhom — NHo.
bat cong thirc phan tir clia amino axit 1a CaHza+102N.
+ X la tripeptit tao ra tir amino axit trén ¢ cong thirc 1a CszaHsa - 104Ns.
+ Y la tetrapeptit tao ra tir amino axit trén c6 cong thirc 14 CsaHga - 205Na.
Ap dung bao toan nguyén t C, H trong phan g dét chay Y, ta c6:

ng, =4an, =4a.0,05=0,2a

Ny =(4a-1)n, =0,05.(4a~1)

Mt khac, theo gia thiét khi ddt chay Y thu duoc:

mg, +my , =36,3=0,2a44+0,05(4a—1)18=36,3<a=3
Vi a = 3 thi cong thirc phan tir cua X 1a CoH1704Ns. )
Ap dung bao toan nguyén to C trong phan tmg dot chay X va bao toan nguyén to Ba
khi hap thu san pham chdy caa X vao dung dich Ba(OH): du, ta c6:

Ng,co, =Neo, = 9n, =9.0,01=0,09= My, = 0,09.197 =|17,73 gam

Luwu y: Céch thiét 1ap cong thirc cua X, Y:
X la tripeptit nén céng thirc cua X la: (3CaH2a+102N — 2H,0) = CaaHea - 104N3
Y la tetrapeptit nén cdng thirc cua X 1a: (4CaH2a+102N — 3H20) = CuaHsga - 205N,

Vi du 13: Thiy phan hét m gam tetrapeptit Ala — Ala — Ala — Ala (mach ho) thu
duoc hdn hop gém 28,48 gam Ala, 32 gam Ala — Ala va 27,72 gam Ala — Ala —
Ala. Gia tri caia m la:
A. 90,6. B. 111,74. C. 81,54. D. 66,44.
(Pé thi tuyén sinh Pai hoc khéi A nam 2011)

Huéng dan giai
Ala (alanin) la tén thuong goi cua amino axit CHs — CH(NHz) — COOH (M = 89).
So do6 phan ung:
Ala—Ala—Ala—Ala+H,O0——>Ala+Ala—Ala+Ala—Ala—Ala
0,32 0,2 0,12
Ap dung bao toan nhoém Ala, ta co:
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4n
S4n, e aean =0,3+2.0,2+3.0,12 0, 4. awan =0,27 mol

Sy e, = (4-89-3.18).0,27=

Luuy: )

Su hinh thanh lién két peptit:

H,NCH(R)CO — —NH - CH(R"YCOOH ——>

H,NCH(R)CONHCH(R")COOH + H,0O

Nhu vay cir mdi mot lién két peptit dugc hinh thanh thi s& dong thoi giai phong mot

N 32
AAl 28918

D Ala-ala = % =0,12 mol

Day 1a dang bai tap mai xuat hién tir nam 2011 va con c6 thé xuat hién trong céc dé

thi & nhirng nam ti€ép theo. Trudc do, ta chi gap nhirng bai tap &p dung bao toan

nguyén t6 hozc nhdém nguyén té vo co nhue NO;, OH, SO; ...

b. Phan vmg xdy ra nhiéu giai doan

Ala-Ala-Ala-Ala l’lAla + 2nAla—Ala + 31’lAla—Ala—Ala

=0,2 mol
phan tir H.O. Suy ra:

Vi du 14: Bién phan 200 ml dung dich CuSOs (dung dich X) véi dién cuc tro sau
thoi gian ngimg dién phan thi thay khéi luong X giam. Dung dich sau dién phan tac
dung vira da véi 500 ml dung dich BaCl, 0,3M tao két taa tring. Cho biét khoi
lugng riéng dung dich CuSOs la 1,25 g / ml, sau dién phan lugng H2O bay hoi
khong dang ké. Nong ¢ mol / lit va nong do phan tram cua dung dich CuSOs trudc
dién phan la:

A. 0,35M, 8%. B. 0,52, 10%.

C. 0,75M, 9,6%. D. 0,49M, 12%.

Huéng dan giai
Khi dién phan dung dich CuSQs, ion SO; khéng bi dién phan, nén mol SO:" trudc
va sau dién phan khong doi.
Ap dung bao toan géc SO>~va nguyén té Ba, ta co:
Ngyg0, =Ny, =0,5.0,3=0,15 mol
Vay nong d6 mol/lit va nong do phan trim ctia CuSO, trude dién phan la:

[CuSO,]= % =[0,75M] va C%¢g, = 0.15.160  5q;, -

200.1,25

=Ny,

’

Vi du 15: Cho hdn hop X gém 0,3 mol Fe, 0,15 mol Fe;O3 va 0,1 mol Fe;04 tac
dung hét véi dung dich H,SO; lodng thu dugc dung dich Y. Cho dung dich Y tac
dung véi dung dich NaOH du, loc két tia dem nung trong khong khi dén khéi
luong khong d6i thu dugc m gam chét ran Z. Tinh m.

A. 70. B. 72. C. 65. D. 75.

Huéng dan giai
So d6 phan ung:
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Fe FeSO,
+dd H, SO, + dd NaOH Fe(OH)Z +0,,t°
dd X< Fe,0, ————dd Y {Fe,(S0,), Fe(OH) ——=———Fe,0,
e
Fe,0, H,SO, du ’
Ap dung bao toan nguyén t6 Fe, ta co:
Ng 7 =Ngx = 2nFe203 jz =Dg T 2nFe203 + 31'11=e304

e, ,=03+2015+03<n, ,, , =045 mol & m, =m,, , =

Vi du 16: Nung hdn hop gém 11,2 gam Fe, 6,4 gam Cu va 19,5 gam Zn v6i mot
lwong du lwu huynh dén khi phan @mg xay ra hoan toan. San pham ciia phan tmg tac
dung véi dung dich HCI du thi thu dugc khi B. Thé tich dung dich Pb(NOs), 20%
(d=1,1 g/ml) t6i thiéu can dung dé hap thu hét khi B 1a
A. 752,27 ml. B.902,73ml. C.1053,18 ml. D. 910,25 ml
(P& thi THPT Chuyén Nguyén Hué — Ha Nbi, nim 2011 — 2012)

Huéng dan giai
Khi cho Fe, Cu, Zn phan &g voi S du thi san pham thu duoc la FeS, CuS, ZnS.
Trong cac chat san pham chi c6 FeS va ZnS phan ung dugc véi HCI, CuS khdng
phan ng. Vi vay ta khdng can quan tdm dén lugng Cu ban dau.
So d6 phan tng:

{Zn s \{ZnS +dd HCl SH,S +ddPONOY, L phg |,

Fe FeS
Ap dung bao toan nguyén té ddi vai cac nguyén té Pb, S, Fe, Zn, ta co:
n =Ny =N, =N =n_ +n =£+19’5:05mol
Pb(NO,), PbS H,S (FeS, ZnS) Fe m = 5 65 >

0,5.331
= Varmo,), = L120% =(752,27 ml

Luru §: Ta c6n _m _ m,,.C% _ V.d.C% V= M.n
M M M d.C%
n: s6 mol, M: khéi lugng mol

m: khai luong chat tan
—Tonede 5 m,,:khoi lugng dung dich, d: khéi lugng riéng clia dung dich
V: thé tich ctia dung dich

C%: néng do phan tram cua dung dich

Vi du 17: Cho 13,5 gam hdn hop X gom Fe va Zn vao 200 ml dung dich Z chira
CuCl, va FeCls. Phan g xong thu dugc chat rin B nguyén chat va dung dich Y.
Cho Y tac dung véi dung dich NaOH du thu dugc két tua D va dung dich E. Suc
CO; dén du vao dung dich E, loc két tia dem nung dén khéi lwong khong dbi thu
duogc 8,1 gam chét ran. Thanh phan % theo khéi luong cua Fe va Zn trong X lan
luot la:

A. 50,85 va 49,15. B. 30,85 va69,15.

C. 51,85va48,15. D. 49,85va50,15.
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(Pé thi THPT Chuyén Hung Vuong — Pha Tho, nam 2010 — 2011)

Huéng dan giai
Theo gia thiét ta thay: Chat ran B la Cu, dung dich Y ¢6 mudi ZnCl,, FeCl, va c6
thé con CuCl, du.
So d6 phan tng:

FeCl,
F Na,ZnO o
X € +(CuCl,, FeCly) Y chl +NaOH E 2 2 CO, Zn(OH)2 t Zno
Zn NaOH du
CuCl,
Ap dung bao toan nguyén té ddi voi Zn, ta co:
_81
n, =n, . = =0,1 mol
Zn ZnO 81

= %m,, =%.100%: 48,15%|=%m, =100—-48,15=|51,85%

’

Vi du 18: Hoa tan hoan toan hdn hgp X gom 0,2 mol Fe va 0,2 mol Fe,03 vao dung
dich axit H.SO4 loang (du), thu dugc 2,24 lit khi (dktc) va dung dich Y. Cho luong
du dung dich NaOH vao dung dich Y, sau khi phan ung xay ra hoan toan thu dugc
m gam két tua. Gié tri nho nhat caa m la:
A. 54,0. B. 59,1. C. 60,8. D. 57,4.
(Dé thi tuyén sinh cao déng nam 2011)

Huéng dan giai
Néu Fe chi phan ung voi H* thi s6 mol Hz tao ra phai 13 0,2 mol, trén thuc té chi 1a
0,1. Suy ra ban chat phan ung 1a Fe tac dung ca véi H* va véi mudi sat (111) sinh ra
dé tao ra sét (II). Nhu vay mudi sat (11) sinh ra tir Fe va mot tir phan mudi sat (111).
Ap dung bao toan electron, ta c:
2ng, =2n, +n <2.0,2=2.0,1+n

Vay dung dich Y gdm cac cation Fe3* va Fe?*:

=0,2 mol

. <n
Fe** phan tng Fe** phan tng Fe** phan tng

n_, = 2nFezos e e 2.0,2-0,2=0,2 mol
0o =Npepnga T ohin g 0,2+0,2 =0,4 mol
=0,4 mol
, N ALk . ng, (oH), L =
Theo bao toan nguyén té Fe, taco:<
Fe(OH) 17 =0,2 mol

= My g iy = 0:4.90+0,2.107 =|57,4 gam
Luu y: D& noi “Gia tri nho nhat ciia m 1a: ...” vi Fe(OH); trong hdn hop c6 thé tiép
tuc tac dung véi O, va H,0 tao thanh Fe(OH)s lam cho khoi lugng két tua tang 1én.

Vi du 19: Hoa tan hoan toan 0,3 mol hdn hgp gém Al va Al,Cs vao dung dich KOH
(du), thu dugc a mol hon hop khi va dung dich X. Suc khi CO; (du) vao dung dich
X, luong két tia thu dwoc 12 46,8 gam. Gia tri cua a la:
A. 0,60. B. 0,55. C. 0,45. D. 0,40.
(Pé thi tuyén sinh Pai hoc khéi A nim 2008)

Huéng dan giai
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So d6 phan tng:

hén hop khi H,T
on hop khi
CH, T

Al
0,3 mol — KOH
Al,C,

KIAOHL] o | p10my, 4
KOH dur ;

Theo so d6 phan ung ta thiy: HOn hop khi X 1a CH, va Ho, 46,8 gam két tua la
Al(OH)s ung véi so6 mol 120,6 mol..
Theo gia thiét va bao toan nguyén t6 Al:
n, +ny,c. =03 n, =0,2 mol
= : =
n, +4n = =0,6 Ny,c, =01 mol

Ac, = Majon),

dung dich X{

Ap dung bao toan nguyén t6 ddi véi C va bao toan electron, ta co:
ny =3n, . =301 ng; =0,3 mol
N 4 4G5 PN 4

=a=ng, =10,6 mol
n, =3n, =3.0,2 n, =0,3 mol

+ Ile

Vi du 20: Nung ndng m gam hdn hop gom Al va FesO, trong diéu kién khong co
khéng khi. Sau khi phan mg xay ra hoan toan, thu dugc hdn hop rian X. Cho X tac
dung voi dung dich NaOH (dw) thu duoc dung dich Y, chit rin Z va 3,36 lit khi H,
(6 dktc). Suc khi CO; (du) vao dung dich Y, thu duoc 39 gam két tua. Gia tri cia m
la:
A. 48,3. B. 57,0. C. 45,6. D. 36,7.
(Pé thi tuyén sinh Pai hoc khdi B nim 2009)

Huéng dan giai
So do phan ung:

+3
+8/3 A12 03 khi I?I
2
Fe3 O4 ° I:? + (ﬁz O+NaOH)
0 € > . NaAlO,  *®
Al 0 dung dich Y ——>Al(OH),
Al du NaOH du

Tir so d6 phan (g, ta thiy: Chét khir 1a Al, chat oxi héa la FesOs va HO trong
dung dich NaOH, san pham khur cua H0 la Hz (0,15 mol). Trong phan &ng toan bo
qua trinh phan ng, sé oxi héa cua Fe giam tir +8 / 3 vé 0, ciia H giam tir + 1 v& 0,
cta Al ting tir O 1&n + 3. Két taa thu duoc 1a AI(OH); véi khdi luong 1a 39 gam @ng
vai 0,5 mol.

=0,5

+ 2nH2

=D yy00m),

n, =8n

Fe;0,

Ve 4 X a - Y hY n
Ap dung bao toan nguyén t6 doi véi Al va bao toan electron: { A

3.0,5=8n +2.0,15 =0,15 mol

Fe;0,

{nAl =10, =0,5 - {I’IAl =0,5 mol
n

Fe;0,

=m=m, +m,, =0,527+0,15232=[483 gam
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Vi du 21: Nung 2,23 gam hdn hop X gom cac kim loai Fe, Al, Zn, Mg trong oxi,
sau mot thoi gian thu dugc 2,71 gam hdn hop Y. Hoa tan hoan toan Y vao dung
dich HNO3 (dw), thu dwoc 0,672 lit khi NO (san pham khir duy nhat, ¢ dktc). S6
mol HNO; da phan ing la
A.0,12. B. 0,14. C.0,16. D. 0,18.
(Pé thi tuyén sinh Pai hoc khéi B nam 2010)

Huéng dan giai
Thay cac kim loai bang kim loai M. So db phan tng:

v + ?) ﬁ 8 +H+N50 Ny 2
M—+% IM2On__c8No, s \iNOL) + NO + H,0
M du
Theo bao toan khéi lwong, ta co:
my +m, =m,

<:>2,23+m02 =2,71<i)m02 =0,48 gam < n,, =Oé—28:0,015 mol

Céch 1: Tinh sé6 mol HNO; theo s6 mol N
Theo bao toan electron, ta co:
Do s = Mectron trao déi = 4n, +3ny, =4.0,015+3.0,03=0,15 mol

Theo bao toan nguyén té N, ta co:

nHN03 = nNO; /mudi + nNO = 0’15 +0’03 = 0,18 mOl

Céch 2: Tinh s6 mol HNO; theo s6 mol H*
lon H* da tham gia vao 2 phan ung:
4H" +NO; +3e——>NO+2H,0

2H" +0” ——H,0

n,=4n_ _ =4n,, =4.0,03=0,12
:{ " NOs o Nyno, =ZnH+ =|0,18 mol

=
n., =2n02, =4n02 =4.0,015=0,06

Vi du 22: Hon hgp X gom 0,5 mol CoHs va 0,7 mol Ha. Nung néng hén hop X ¢6
Ni xUc thc mot thoi gian, thu duoc hdn hop Y. Dt chay hoan toan hdn hop Y duoc
bao nhiéu mol H,O.
A.1,2. B.1,7. C.0,9. D. 0,6.
(P& thi THPT Chuyén Hing Vuong — Phii Tho, nim 2011 — 2012)

Huéng dan giai
D6t chay hdn hop Y ciing chinh 1a dot chay hon hop X (theo bao toan nguyén té va
khéi luong).
Ap dung bao toan nguyén t ddi voi H, ta co:
2n 4n. , +2n

H,0 — "Heh, H,

<20, ,=40,5+2.0,7<n,, =

Vi du 23: Cho hdn hop khi X gém HCHO, C;H, va Hz di qua éng sir dung bot Ni
nung néng. Sau mot thoi gian thu dugc hdn hop Y (gom khi va hoi). D6t chdy hoan
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toan Y can ding vira da 0,07 mol O, sinh ra 0,055 mol CO,va 0,81 gam H,0. Phan
tram thé tich cua HCHO trong X a:
A. 25,00%. B. 75,00%. C. 66,67%. D. 33,33%.
(Pé thi THPT Chuyén — Pai hoc Vinh, nim 2012 — 2013)
Huéng dan giai

O bai nay, néu d& chi yéu cau tinh sé mol cia HCHO thi chi can sir dung bao toan
nguyén to O 1a du. Nhung dé& yéu cau tinh phan trim vé thé tich cia HCHO nén
phai tinh dugc s6 mol cua tirng chat (1) hodc phai tinh duoc sé6 mol caa HCHO va
téng s6 mol cua ba chét (2).
Néu theo huéng (1) ta phai 4p dung bao toan nguyén té d6i vai ca O, C, H.

Nyepo + 2“ = 2nc02 RIR TR N0 +2.0,07=2.0,055 + 0,045
Taco: {nygyo +200 . = Neo, S Nyeyo +2nc . =0,055
204000 + 2nC a 2nH2 = ZnHZO 204000 + 2nC Tt 2nH2 =2.0,045
=0,015 mol

HCHO

SNy, =0,02 mol = %Vyyo =133,33%
ny, =0,01 mol

Néu theo hudng (2) ta chi can ap dung bao toan nguyén té déi vai O va H.
Tach {HHCHO + 2n02 = 2nco2 +ny, - {nHCHo +2.0,07=2.0,055+0,045
H,0

: 2Myeyo + 2nC n, T 2ny =2n . 2N 0 T+ 2nC2H2 + 2nHZ =2.0,045
=0,015 mol
HCHO
< | = % Vaeno =[33.33%
{ N ycno, cm,, 1, = 0,045 mo HCHO —

Vi du 24: Oxi hoa 2,3 gam ancol etylic bing CuO dun néng thu duoc 3,3 gam hdn
hop X gdm andehit, axit, ancol du va nudc. Hon hop nay tac dung véi Na sinh ra
0,84 lit Hz (¢ dktc). Hiéu suat phan ¢ng oxi hoa ancol 1a:
A. 25%. B. 50%. C. 75%. D. 90%.
(Pé thi THPT Chuyén Hung Vuong — Phi Tho, nidm 2009 — 2010)
Huéng dan giai
Cach 1: Giai theo phuong phap thong thuong — Tinh toan theo phan (ng
Khéi lugng hdn hop X ting 1én so v6i khdi lwong ancol ban dau 1a do luong O
trong CuO phan @mg d4 chuyén vao H,O va CH;COOH.
3,3-23

, Dy phaning = 10 phan ing = =0,0625 mol
Theo gia thiét ta co: 084
n, = =0,0375 mol
: 22 4

Goi s6 mol cua ancol tham gia phan tmg 13 x, y va s6 mol ancol du 13 z.
Phuong trinh phén ung:
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CH,CH,OH+CuO——CH,CHO+H,0+Cu (1)
X —> X X X
CH,CH,OH+2CuO——CH,COOH +H,0+2Cu (2)
y — 2y y y
2CH,CH,0OH +2Na——2CH,CH,ONa+H, 3)
z D 0,5z
2CH,COOH +2Na——2CH,COOH+H, 4)
y — 0,5y
2H,0+2Na——>2NaOH+H, (5)
x+y) —> 0,5.(x+y)
Theo cac phuong trinh phan ung va gia thiét, ta co:
cmon =X+y+2=0,05 x =0,0125 mol
= 10y, =0,5y +0,52+(0,5x +0,5y) = 0,0375 < <y = 0,025 mol
N, =X +2y =0,0625 2=0,0125 mol

n

Vay hiéu suét phan ung oxi héa ancol 1a: H = %.100 =

Cach 2: Ap dung bao toan nguyén t6
So do6 phan ung:

CH,COOH
c ;1 OH d CH,COONa
o u
C,H,OH—*3:"—3,3 gamq * ° —X ,JC,HONa + H,
HOH @
NaOH
CH,CHO

Ban cht phan tng (1) 1a C.HsOH bi oxi héa boi CuO, khéi lwong hdn hop sau phan
{mg tang 1én 14 do O trong CuO chuyén vao H,O va CH3;COOH. G phan ung (2),
CH3COOH, C;HsOH du, H>0 c6 nguyén tir H linh dong trong nhdm — OH nén
tham gia phan &g thé Na, CHsCHO khéng tham gia phan g nay.

3,3-2,3

B nCuO phén tng = I‘10 phan tng — = O, 0625 mol
Theo gia thiét ta co: 0.84
n, =——=0,0375 mol
: 224

Theo bao toan nguyén t6 O trong CuO phan ting va H trong nhém — OH, ta co:
BT O

BINT >Nyon + New,coon = No/cuo phintng = 0,0625 (1)
BT H /nhém OH + + _2 _0 075 (1)
= =
>Nyon T Ney,coon T Neyp.onae = <Ny, = Y5
1y 2)—(1) —
=
— Ny onar 0,0125 mol
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Vay hiéu suat phan ng oxi héa ancol 1a: H = %.100 =

>

Ngoai viéc su dung dé tinh luong chit trong phan ung, phuong phap bao toan
nguyén té con duoc ding vao viéc tim cong thuc caa cac hop chat (thuong 13 hop
chat hitu co).
Phuwong phap giai
Budéc 1: Dya vao gia thiét d¢é xac dinh xem hop chit c6 chira nhitng nguyén t6
nao. Ddi vai hop chét hiru co, khi dbt chay thuong sinh ra CO, va H20 nén chua
thé xac dinh dugc ngay hop chat c6 oxi hay khéng trir khi dé bai da cho biét.
Budc 2: St dung bao toan nguyén té dé tinh sé mol cac nguyén tb trong hop chit,
sir dung bao toan khéi luong dé kiém xem hop chét ¢ oxi hay khong. Tir d6 suy
ra cong thirc don gian nhat, cong thirc phan tr hodc ¢ thé tim ngay dugc so
lwgng nguyén tir ciia cac nguyén té trong hop chat dé suy ra cong thirc phan tir.
Cac vi du minh hoa

Vi du 1: D6t chay hoan toan 20 ml hoi hop chét hitu co X (chi gém C, H, O) cin
vira da 110 ml khi O thu duogc 160 ml hdn hop Y gom khi va hoi. Dan Y qua dung
dich H,S0, dic (du), con lai 80 ml khi Z. Biét cac thé tich khi va hoi do & cling
diéu kién. Cong thirc phan tir cua X 1a
A. CsHg0s. B. C4H100. C. C3HsO. D. C4HsO.
(Pé thi tuyén sinh Pai hoc khéi B nam 2012)

Huéng dan giai
Dung dich H,SO; dic rit hao nudc, nén khi dan Y qua dung dich nay thi nuéc bi
git lai, khi con lai thoét ra 1a COz. Vay V,, =80ml, V,, , =80ml.
Déi véi cac chat khi va hoi (do & cung diéu kién nhiét do va 4p suat) thi ti 18 thé tich
bang ti 1& s6 mol. Nén c6 thé ap dung bao toan nguyén tb theo thé tich cua cc chét.
Dit cong thire phan tir cua X 12 CkHyO,. So db phan ung:
C.H.0,+0,—>CO, +H,0

x Ty Tz
20 110 80 80 (ml)
Ap dung bao toan nguyén té ddi véi C, H, O, ta c6:
20X = 80 X = 4

=120y =80.2 ©{y=8=Xla|C,H,0|

20z+110.2 =80.2+80 z=1

Vi du 2: Dbt chay 1 lit hoi hidrocacbon véi mot thé tich khong khi (Iwong dur). Hon
hop khi thu dugc sau khi hoi H20 ngung tu ¢6 thé tich 12 18,5 lit, cho qua dung dich
KOH du con 16,5 lit, cho hdn hop khi di qua 6ng dung photpho du thi con lai 16 lit.
Xac dinh CTPT cua hop chét trén biét cac thé tich khi do & cung diéu kién nhiét do,
&p suit va O, chiém 1/5 khdng khi, con lai 1a N,.

A. CoHe. B. CyH.. C. CsHs. D. CoHa.

Huéng dan giai
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Voo, =2 1it; Vo, =0,5 1t

Vy, =16 lit=V, =4 lit

O, ban ddu

Theo gia thiét, ta cé:<

So d6 phan tng:
C.H,+0,—CO, +H,0+0, du

1 4 2 a 0,5 (lit)
Ap dung bao toan nguyén t6 déi vai cac nguyén té C, H, O, ta co:
x=2 x=2
=>Jy=2a = 1y =6 =Cdng thirc cua hidrocacbon la

42=22+a+0,5.2 a=3

Vi du 3: Dét chay hoan toan mot hop chét hitu co X can 6,72 lit O, (dktc). San
pham chéy hap thu hét vao binh dung dung dich Ba(OH), thiy c6 19,7 gam két tua
xuat hién va khéi lugng dung dich giam 5,5 gam. Loc bo két taa, dun nong nudc loc
lai thu duoc 9,85 gam két taa nira. CTPT cua X 1a:

A. CoHe. B. C2HgO. C. C2H60o. D. C4H120..

Huéng dan giai
So d6 phan tng:

C.H,0,
X

Theo bao toan nguyén té C, ta co:
Neyy =Ny =Ny + 2nBa(HCO})2 =0,1+2.0,05=0,2 mol

Theo gia thiét, ta co:

+0, {Coz +Ba(OH), BaCO3
H,0 Ba(HCO,), —“— BaCO, + CO,

My giam = Mpco, — (Mo, +My )

<5,5=19,7-(0,244+m; ,) & my , =54 gam <n, , =0,3 mol
Ap dung bao toan nguyén té H, ta co:
nyx =2ny , =2.0,3=0,6 mol
Ap dung bao toan nguyén tb ddi vai O, ta co:
Nox +205 =204, +10y 4 <0, +2.0,3=2.0,2+0,3 = n,,x =0,1 mol
Ti 1& s6 mol caa c4c nguyén tir trong X la:
n.:n,:ny, =0,2:0,6:0,1=2:6:1 =Cong thirc don gian nhat cua X 1a C:HsO
bat cdng thac phan tir caa X la (C2HsO)n hay CanHenOn.

SUTIR \ 2.2n— 2
D@bétbaohoacﬁaXlasznfmzozmslzmzl.

Vay chinh 1a cong thuc phén tir cua X.

Luwu y: Doi véi nhitng dang bai tap: “Dot chay (oxi hda) hoan toan mot hop chat
hitu co X. Cho toan bd san phim chay vao binh dung dung dich Ca(OH); hoic
Ba(OH); ...” thi:

Luuy:

San pham chay (CO;, H20) thudng duoc cho qua cac binh cac chit hip thu ching:
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= Binh dung CaCl, (khan), CuSO, (khan), H.SO4 dic, P,Os, dung dich kiém,...
hap thy nudc.
=  Binh dyng cac dung dich kiém...hép thy COs.
= Binh dyng P tring hip thu O,.
= Do tang khdi lugng cac binh chinh 1a khdi lwgng cic chit ma binh d hép thy.
+ Néu bai toan cho CO; phan tng voi dung dich kiém thi nén cha y dén mudi tao
thanh dé x4c dinh chinh xac luong CO,.
Am =(mg, +my,)—m

Am

dd tang keét tha

dd giam = mket tha (mCO + n’IH O)

+  Viét phuong trinh phan tmg chay cua hop chat hiru co véi oxi nén dé oxi lai can
bang sau tir v sau dén vé trude. Cac nguyén td con lai nén can bang trudc, tir vé
trudc ra vé sau phuong trinh phan tng.

Vi du 4: Pt chay hoan toan moét amin don chic X biang mét luong khong khi
(chtra 80% thé tich Ny, con lai 1a O2) vira du, chi thu duoc 0,15 mol CO,, 0,175 mol
H.0 va 0,975 mol N,. Cong thac phén tir cia X la
A. C2H/N. B. CoH2iN. C. CsHoN. D. CsH/N.
(Pé thi THPT Chuyén — Pai hoc Vinh, nim 2012 — 2013)

Huéng dan giai
Ne =Neg, =0,15 mol
ny, =20, , =2.0,175=0,35 mol
Ap dung bao toan nguyén té ddi vai O trong phan ung dbt chay X, ta co:
2n02 khong khi — 2nco2 +n
o, thongi =2.0.15+.0175 <0 o =0,2375 mol
Trong khong khi, N, chiém 80% vé thé tich, con lai 13 O; nén:
Ny fong kni = 410 =4.0,2375=0,95 mol

=ngy =20, —ny ong) = 20,975 -0,95) 0,05 mol
Ti 1& mol cua cac nguyén té trong X la:

n.:n, :ny, =0,15:0,35:0,05=3:7:1.
Dung d¢ bat bdo hoa ching minh dugc chinh 1a cong thic phan tir cua X.
Luru §: Vi bai tap ndy ta c the 1am nhanh bang céch tinh i I¢ mol C va H rdi can
clr vao dap an dé suy ra két qua.

Ap dung bao toan nguyén té di véi C va H: <

H,0

<2n

O, khong khi

Vi du 5: Héa hoi 8,64 gam hdn hop gom mat axit no, don chirc, mach hg X va mot
axit no, da chtrc Y (c6 mach cacbon hé, khong phan nhanh) thu dugc mot thé tich
hoi bang thé tich ciia 2,8 gam N, (do trong cing diéu kién nhiét dg, ap suat). Dt
chay hoan toan 8,64 gam hdn hop hai axit trén thu dwoc 11,44 gam CO,. Phan trim
khdi lwong cua X trong hdn hop ban dau &
A. 72,22%. B. 65,15%. C. 27,78%. D. 35,25%.
(Pé thi tuyén sinh Pai hoc khéi A nam 2012)

Huéng dan giai
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Theo gia thiét: Y 1 axit no, da chirc, mach ha, khdng phan nhanh. Suy ra: Y 12 axit
no, mach hg, trong phan tir 6 2 nhém — COOH (vi néu Y ¢6 tir 3 nhém — COOH
trg 1€n thi phai c6 mach nhéanh).

bat cong thie phan tir ctia X 1a ChH2002 (X mol) va Y 1a CyHzm - 204 (y mol)

2,8
D¢y, 0, T0c 1, 0, =N, = 78 =0,1
Gia thiét va bao toan nguyén t6 C:im , , +mc , , =8,64
11,44
n.n +n.n =n,, =——=0,26
CnHZnOZ CmHZm—204 C02 22’4
x+y=0,1(1) Ne y o, =0,04 mol
< 1(14n+32)x+(14m +62)y =8,64 (2) < 1n ;. =0,06 mol
nx +my =0,26 (3) 0,04n +0,06m = 0,26
X:C,H,O
bienluan o 5 10— 3 P 5 9CH,0, = 120,04 .100=(27,78%
Y:C,H,O, 864

Luu y: Thé (3) vao (2) dugc phuong trinh 32x +62y =5 (4). Két hop (1) vai (4)
tim duoc sb mol cia X va Y.

Vi du 6: D6t chdy hoan toan m gam hdn hop X gom hai este ddng phan can dung
27,44 it khi Oy, thu duoc 23,52 lit khi CO, va 18,9 gam H,O. Néu cho m gam X tac
dung hét véi 400 ml dung dich NaOH 1M, ¢6 can dung dich sau phan tng thi thu
dugc 27,9 gam chat rin khan, trong d6 c6 a mol mudi Y va b mol mudi Z (biét
My < Mz). Céc thé tich khi déu do & diéu kién tiéu chuan. Tilé a: b 1a
A 2:3 B.4:3. C.3:2 D.3:5.
(Pé thi tuyén sinh Pai hoc khéi B nam 2012)

Huéng dan giai
bé tim cbng thic phan tir caa hai este trong X ta ¢6 thé 1am nhu sau:

n 23 22 ——=1,05 mol
s g €: " 204
Theo gia thiét: s, .
nH20_189_105 ol

Suy ra hai este 1a este no, don chuc ¢ cong thuc phan tir 1a CoH2q02.
Theo bao toan khoi lugng, ta co:

my +m, =Mg, +My << my+ 1,225.32=1,05.44 +18,9 < m, =25,9 gam
Theo gia thiét va bao toan nguyén tb C, ta co:

{mx =(14n+32)n, =25,9 {n.nx =1,05 1,05
= _ _

=n= =
=n.n, =1,05 n, =0,35 0,35

Cong thuc ciu tao cua hai este la HCOOC:Hs va CHsCOOCHs.
Bao toan nguyén t6 C, ta co:

Neo,
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n +n

HCOOC, Hj

_ D0, _ .35 mol
CH;COOCH; — 3 =0,55mo

Suy ra: Chat rin géom a mol HCOONa (Y), b mol CH;COONa (Z) va 0,05 mol
NaOH du.

b=0,35 =0,2
Vay ta { { ~[arb=a:3

=
68a +82b+0,05.40=27,9 b=0,15

Vi du 7: Bt chay hoan toan 2,76 gam hdn hop X gdm CxHyCOOH, CxHyCOOCHs,
CH3OH thu dugc 2,688 lit CO; (dktc) va 1,8 gam H.0. Mat khac, cho 2,76 gam X
phan tng vira du véi 30 ml dung dich NaOH 1M, thu duogc 0,96 gam CH3;OH. Cong
thic cia CxHyCOOH la:

A. C2HsCOOH. B. CH3COOH.

C. CoH3COOH. D. C3HsCOOH.

’ Huéng dan giai
bat goc CyHy 1A R.
2,76 — me-my, 2,76 — 121’1CO2 —2HH
) . 16 . 16
Ap dung bao toan nguyén té doi véi O, Na va bao toan goc CHs —, ta co:
2n +2n =0,01 mol

rcoona = Mygon = 0,03 < Y Dreoocn, = 0,02 mol

Sé mol O trong X la: n,, = 2 0,07 mol

RCOOH rcooct, T New,om ban daa = 0507 Npcoon

= \Drcoon T Dreoocn, =1

n +n =0,03 Ny 0H ban i = 0-01 Mol

RCOOCH; CH;O0H ban dau = 1’1CH30H sau phan ing

= 0,01(R +45) +0,02(R +59) +0,01.32 =2,76 =R =27 g /mol =R 1a C,H, —
Vay C«H,COOH la |CH, = CH - COOH

Vi du 8: Cho 100 ml dung dich amino axit X néng d6 0,4M tac dung vira du voi 80
ml dung dich NaOH 0,5M, thu dugc dung dich chira 5 gam muoi. Cong thuc cua X
la:
A. NH,C3HsCOOH. B. NH;C3Hs(COOH)..
C. (NH,).C+H;COOH. D. NH.C;H,COOH.
(Pé thi tuyén sinh Dai hoc khéi A nam 2013)

Huéng dan giai
Do ny :ny, =1:1= X chi c6 mot nhom — COOH —=<8e 5(H N) RCOOH.
Ta cé:

) 5
— R Ny ny reoona = Mgon = 0,04 MOl =My, ) reoone = 004 =125 g/ mol
< 16n+M, +67=125—"0M0 5= = R =42 g/mol = X la [H,NC,H ,COOH|
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IIL.BAI TAP AP DUNG
1. Bai tap c6 16i gidi
Bai tap danh cho hoc sinh 16p 10
Cau 1:Cho hdn hop X gom 0,15 mol Fe, 0,075 mol Fe,0z va 0,05 mol FezO, tac
dung hét véi dung dich HCI lodng, thu dwoc dung dich Y. Cho dung dich Y tac
dung hét voi dung dich KOH du, loc két tia dem nung trong khong khi dén khoi
luong khong doi thu dugc m gam chat ran Z. Gia tri caa m 1:
A. 36. B. 72. C. 65. D. 75.
Cau 2: Cho 1,56 gam hdn hop gom Al va Al,O3 phan ing hét véi dung dich HCI
(du), thu duoc V lit khi Hz (dktc) va dung dich X. Nho tir tir dung dich NH; dén du
vao dung dich X thu duoc két taa, loc hét luong két tia, nung dén khbi lwong khdng
d6i thu duoc 2,04 gam chit ran. Gia tri caa V la:
A.0,672. B. 0,224. C. 0,448. D. 1,344.
(Pé thi tuyén sinh Cao dang nam 2010)
Cau 3: Cho V it hén hop khi gom H,S va SO, tac dung véi dung dich brom du.
Thém dung dich BaCl, du vao hdn hop trén thi thu dugc 2,33 gam két tua. Gia tri
cuaV la:
A. 0,112 lit. B. 2,24 lit. C.1,12lit. D. 0,224 lit.
Cau 4: Cho hon hop Fe va FeS tac dung véi dung dich HCI (du), thu duoc 2,464 lit
hén hop khi (dktc). Dan hdn hop khi nay qua dung dich Pb(NOs), du, sinh ra 23,9
gam két taa den. Phan tram khéi luong cua Fe va FeS trong hon hop lan luot 1a:
A. 94,02% va 5,98%. B. 5,98% va 94,02%.
C. 25% va 75%. D. 75% va 25%.
Cau 5: Cho hdn hop X gém SO va O, theo ty 1¢ s6 mol 1 : 1 di qua V20s xUc tac,
dun nong thu duoc hdn hop Y ¢d khdi lugng 19,2 gam. Hoa tan Y vao nudc sau do
thém Ba(NO3), du thu duoc 37,28 gam két tua. Hiéu suat phan (ng giira SO, va O
la:
A. 40%. B. 75%. C. 80%. D. 60%.
Cau 6: Hoa tan hdn hop X gdm 11,2 gam Fe va 2,4 gam Mg bing dung dich H,SO4
lodng (dw), thu dugc dung dich Y. Cho dung dich NaOH du vao Y thu duoc két tua
Z. Nung Z trong khong khi dén khdi lwong khong doi, thu dugc m gam chat rén.
Biét cac phan ung déu xay ra hoan toan. Gia tri cia m la
A. 24, B. 20. C. 36. D. 18.
(Dé thi tuyén sinh Pai hoc khéi B nam 2013)
Cau 7: Pem 11,2 gam Fe dé ngoai khong khi, sau mot thoi gian thu duoc mot hdn
hop gdm Fe va c4c oxit. Hoa tan hoan toan hdn hop d6 trong dung dich H,S0, dic,
néng du thu duoc 3,36 lit khi SO, (dktc). S6 mol H,SO, da tham gia phan ung la:
A. 0,4 mol. B. 0,3 mol. C. 0,5 mol. D. 0,45 mol.
CAu 8: Cho 6 lit hdn hgp CO; va N, (dktc) di qua dung dich KOH tao ra 2,07 gam
K,CO; va 6 gam KHCOs. Thanh phan phan tram vé thé tich caa CO, trong hdn hop
la:
A. 42%. B. 56%. C. 28%. D. 50%.
Cau 9: Dung khi CO dé khir hoan toan 2,88 gam hdn hop X gdm Fe, FeO, Fe,0s
thu duoc 2,24 gam chat rin. Mit khac, dé hoa tan hét 2,88 gam X cin vira da 100
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ml dung dich HCI, két thuc thi nghiém thu duoc 224 ml khi (dktc). Nong ¢ mol/lit
cua dung dich HCI la:
A. 1l B. 0,5. C.16. D. 0,8.
(Pé thi THPT Chuyén — Pai hoc SPHN, nam 2011 - 2012)
Cau 10: Han hop X gém Fes04, FeO, Fe,0s, CuO. Liy 46,7 gam X khir hda hoan
toan bang Ha thi thu dugc 9 gam H20. Ciing 14y 46,7 gam X tac dung véi dung dich
HCI du, r6i ¢6 can dung dich sau phan ang thi thu dugc khdi lwong mubi khan thu
duoc la
A.64,95gam. B.822gam. C.74,2gam. D.96,8 gam.
(Pé thi THPT Chuyén — Pai hoc Vinh, nim 2011 — 2012)
Bai tap danh cho hoc sinh 16p 11
Cau 11: Cho m gam hdn hop Mg, Al vao 250 ml dung dich X chtra hon hop axit
HCI 1M va axit H,S04 0,5M, thu duoc 5,32 it H. (& dktc) va dung dich Y (coi thé
tich dung dich khong d6i). Dung dich Y ¢6 pH la:
A. 1l B. 6. C.7. D. 2.
(Pé thi tuyén sinh Pai hoc khbi A nim 2007%)
Cau 12: Cho 150 ml dung dich KOH 1,2M tac dung véi 100 ml dung dich AICls
nong d x mol/l, thu dwoc dung dich Y va 4,68 gam két tua. Loai bo két tua, thém
tiép 175 ml dung dich KOH 1,2M vao Y, thu duoc 2,34 gam két tua. Gia tri cia x la
A.1.2. B.0,8. C.0)9. D.1,0.
(Pé thi tuyén sinh Pai hoc khéi B nam 2010)
Cau 13: Hoa tan hoan toan hén hgp m gam hdn hop gém FeS; va Cu,S vao axit
HNOs (vira du), thu dwoc dung dich X (chi chira hai mubi sunfat) véi tong khoi
luong la 72 gam. Gia tri cia m la:
A. 80. B. 20. C. 60. D. 40.
(Pé thi THPT Chuyén — Pai hoc Vinh, nim 2010 — 2011)
Céau 14: Pun noéng m gam hdn hop Cu va Fe ¢ ti 1¢ khdi luong tuong tng 7: 3 voi
mét luong dung dich HNOs. Khi céc phan tng két thuc, thu dwgc 0,75m gam chét
ran, dung dich X va 5,6 lit hdn hop khi (dktc) gom NO va NO, (khdng c6 san pham
khtr khac cua N*9). Biét lugng HNOs d3 phan ung la 44,1 gam. Gid tri caa m 1a:
A.448. B. 40,5. C. 33,6. D. 50,4.
(Pé thi tuyén sinh Pai hoc khbi A nam 2011)
Cau 15; Hap thu hét V lit khi CO, vao dung dich chira 0,42 mol Ca(OH), thu duoc a
gam két tia. Tach lay két tua, sau d6 thém tiép 0,6 V lit khi CO, nira, thu thém 0,2°
gam két tua. Thé tich cac khi do & dktc. Gié tri cuaV la:
A. 7,84 lit. B. 5,60 lit. C.6,721lit. D. 8,40 lit.
(Pé thi THPT Chuyén Nguyén Hué — Ha Nbi, nam 2011 — 2012)
Cau 16: D6t chay hoan toan m gam hén hop X géom C,H,, CsHes, CeHs can vira
dung V lit khong khi (dktc). Hap thu toan bo san pham chay vao binh dung nudc
voi trong du thu duoc a gam két taa. Biét khong khi gdm c6 20% oxi va 80%
nito theo thé tich. Biéu thuc lién h¢ gitra m véi V va a la:
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Pé thi THPT Db Luong 1 — Nghé An, nam 2012 — 2013)
Cau 17: Cho 0,5 lit hdn hop gom hidrocacbon va khi cacbonic vao 2,5 lit oxi (lay
du) roi dét. Thé tich cua hdn hop thu dugc sau khi dét 1a 3,4 lit. Cho hdn hop qua
thiét bi 1am lanh, thé tich hdn hop khi con lai 1,8 lit va cho 16i qua dung dich KOH
chi con 0,5 lit khi. Thé tich cac khi dugc do trong cing diéu kién. Tén goi cua
hidrocacbon la:
A. propan. B. xiclobutan. C. propen. D. xiclopropan.
Cau 18: Cho 224,00 lit metan (dktc) qua hd quang duoc V lit hdn hop A (dktc)
chira 12% C,H., 10% CHa, 78% H, (vé thé tich). Gia str chi xay ra 2 phan ung:
2CH,—C,H, +3H, Q)
CH,——C+2H, 2
GiatricuaV la:
A. 407,27. B. 448,00. C. 520,18. D. 472,64.
Cau 19: Dbt chay hoan toan m gam hdn hop X gdm hai ancol, thu dugc 13,44 lit
khi CO- (dktc) va 15,3 gam H,O. Mit khéc, cho m gam X t&c dung véi Na (du), thu
duoc 4,48 lit khi Ha (dktc). Gia tri ciam la
A . 129. B. 15,3. C.123. D. 16,9.
(Pé thi tuyén sinh Pai hoc khéi B nam 2012)
Cau 20: Hon hop X gdm 0,01 mol HCOONa va a mol muébi natri cua hai axit no,
don chtrc, mach ho 1a dong dang lién tiép. Dt chay hoan toan hdn hop X, cho san
pham khi va hoi lan luot qua binh 1 dung H,SO, dic, binh 2 dung KOH thay khdi
luong binh 2 ting nhidu hon binh mot 1a 3,51 gam. Phan chét rin con lai sau khi dét
chay X c6 khdi lugng 1a 2,65 gam. Cong thirc phan tir cua hai mudi natri 1a:
A. C2H5COONa va C3H7COONa.
B. CsH,COONa va C4HyCOONa.
C. CHsCOONa va C,HsCOONa.
D. CH3COONa va CsH;COONa.
(Pé thi THPT Chuyén Hung Vuong — Phi Tho, nam 2009 — 2010)
Bai tap danh cho hoc sinh lép 12
Cau 21: Cho 0,1 mol CH;COOH vao céc chira 30 ml dung dich ROH 20% (biét
d=1,2g/ml, R la mét kim loai kiém). Cd can dung dich sau phan ung, rdi dot chay
hoan toan chat ran khan con lai. Sau khi d6t chay thi con lai 9,54 gam chat ran va c6
m gam hdn hop gom CO,, hoi nuéc bay ra. Gia tri caa m Ia:
A. 10,02. B.9,3. C.7,54. D. 8,26.
(Pé thi THPT Chuyén KHTN, nim 2011 — 2012)
Cau 22: Cho 2,76 gam chit hitu co X gdm C, H, O tac dung véi dung dich NaOH
vira du sau d6 chung khé thi phan bay hoi chi c6 nudc va con lai 2 mudi ciia Na c6
khdi lwong 4,44 gam. Nung néng 2 mudi nay trong oxi du, phan ing hoan toan thu
duogc 2,464 it CO; (dktc), 3,18 gam Na,COs va 0,9 gam H,O. Biét cong thirc phan
tir cua X tring voi cong thire don gian nhat. Cho 2,76 gam X tac dung véi 80 ml
dung dich KOH 1M, ¢6 can dung dich thu duoc m gam chét ran. m c6 gié tri 1a:
A. 6,88. B. 6,52. C.7,24. D. 6,16.
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(Pé thi THPT Chuyén Hung Vuong — Pha Tho, nam 2009 - 2010)
Cau 23: Pun néng m gam hén hop X gom cac chat c6 cting mét loai nhém chirc
vé6i 600 ml dung dich NaOH 1,15M, thu dugc dung dich Y chira mudi cua mot axit
cacboxylic don chirc va 15,4 gam hoi Z gdm cac ancol. Cho toan bo Z tac dung voi
Na du, thu dugc 5,04 lit khi Hz (dktc). C6 can dung dich Y, nung néng chit ran thu
dugc voi CaO cho dén khi phan tng xay ra hoan toan, thu dwgc 7,2 gam mot chat
khi. Giatricaam la
A. 40,60. B. 22,60. C. 34,30. D. 34,51.
(Pé thi tuyén sinh Pai hoc khéi B nam 2012)
Cau 24: Cho X la hexapeptit Ala — Gly — Ala— Val — Gly — Val va Y |a tetrapeptit
Gly — Ala — Gly — Glu. Thay phan hoan toan m gam hdn hop gém X va Y thu duoc
4 amino axit, trong do6 c6 30 gam glyxin va 28,48 gam alanin. Gia tri cia m la
A.77,6. B. 83,2. C. 87.4. D. 73,4.
(Pé thi tuyén sinh Pai hoc khéi A nim 2013)
CAu 25: Cho V lit CO; (dktc) hap thu hét trong dung dich chira 0,2 mol Ba(OH), va
0,1 mol NaOH. Sau phan &ng hoan toan thu két taa va dung dich chtra 21,35 gam
mudi. Gia trj cua V Ia:
A. 7,84. B. 8,96. C.6,72. D. 7,84 hoic 6,72.
CAu 26: Hoa tan hét m gam ZnSO, vao nudc duoc dung dich X. Cho 110 ml dung
dich KOH 2M vao X, thu dugc a gam két taa. Mat khac, néu cho 140 ml dung dich
KOH 2M vao X thi ciing thu duoc a gam két tua. Gia tri cuam la
A. 20,125. B. 12,375. C. 22,540. D. 17,710.
(Pé thi tuyén sinh Pai hoc khéi A nam 2009)
Cau 27: Cho 500 ml dung dich Ba(OH), 0,1M vao V ml dung dich Al>(SO4); 0,1M,
sau khi cac phan tng két thuc thu duoc 12,045 gam két taa. Gia tri cua V 1a
A. 75. B. 150. C. 300. D. 200.
(Pé thi tuyén sinh Pai hoc khéi A nam 2012)
CAu 28: Hoa tan 14 gam hon hop Cu, FesO4 vao dung dich HCI, sau phan ng con
du 2,16 gam hdn hop chét rin va dung dich X. Cho X tac dung véi AgNO3 du thu
dugc bao nhiéu gam két tia ?
A. 45,92 B. 12,96. C. 58,88. D. 47,4,
(Pé thi THPT Chuyén Nguyén Hué — Ha Nbi, nam 2011 — 2012)
Cau 29: Cho 8,96 lit hdn hop 2 khi H, va CO (dktc) di qua 6ng st dung 0,2 mol
Al,Os va 0,3 mol CuO nung nong dén phan tig hoan toan thu duoc chat rin X. X
phan &ng vira du trong 0,5 it dung dich HNO3 ¢ néng do aM (san pham khir 1a khi
NO duy nhat). Gia tri cia a la
A. 2,00. B. 2,80. C. 3,67. D. 4,00.
(Pé thi THPT Chuyén — Pai hoc Vinh, nam 2010 — 2011)
Cau 30: Hoa tan hét 10,24 gam Cu bang 200 ml dung dich HNO3; 3M dugc dung
dich A. Thém 400 ml dung dich NaOH 1M vao dung dich A. Loc bo két tua, c6 can
dung dich rdi nung chat ran dén khéi lugng khong doi thu duoc 26,44 gam chat ran.
S6 mol HNO; dé phan tng véi Cu la:
A. 0,48mol. B.0,58mol. C.0,56mol. D.0,4mol.
(Pé thi THPT Chuyén Nguyén Hué — Ha Nbi, nam 2010 — 2011)
2. Bai tdp chi co ddp dn
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Cau 31: Pién phan néng chay Al,Os khi dé tai anot thoat ra mot hdn hop khi gom
02 10%, CO 20% va CO; 70%. Tong thé tich khi 12 6,72 m? (tai nhiét d6 819°C va
&p suit 2,0 atm). Tinh khéi lwong Al thu duoc tai catot?
A. 2,16 kg. B. 5,40 kg. C. 4,86 Kkg. D. 4,32 kg.
(Pé thi THPT Chuyén Hing Vuong — Phi Tho, nidm 2010 — 2011)
Cau 32: Cho m gam hén hop Al, Fe vao 300 ml dung dich HCI 1M va H,SO,
0,5M, thu dugc dung dich X va 5,6 lit H, (dktc). Tinh thé tich dung dich NaOH 1M
can cho vao dung dich X dé thu duoc két taa c6 khdi lwong 16n nhat ?
A. 300 ml. B. 500 ml. C. 400 ml. D. 600 ml.
Cau 33: Cho 2,13 gam hdn hop X gom ba kim loai Mg, Cu va Al & dang bét tac
dung hoan toan véi oxi thu duogc hdn hop Y gdm céc oxit ¢d khdi lugng 3,33 gam.
Thé tich dung dich HCI 2M vira du dé phan tng hét véi Y 1a:
A. 90 ml. B. 57 ml. C.75ml. D. 50 ml.
(Dé thi tuyén sinh Pai hoc khéi A nam 2008)
Cau 34: Cho 20 gam hdn hop X gébm Fe, FeO, Fes0., Fe,0s tan vira hét trong 700
ml dung dich HCI 1M thu dugc 3,36 lit H (dktc) va dung dich D. Cho dung dich D
tac dung véi NaOH du, loc két tiia va nung trong khong khi dén khéi lugng khong
d6i thu dugc chat ran Y. Khéi lugng Y 1a:
A. 16 gam. B. 32 gam. C. 8 gam. D. 24 gam.
Cau 35: Cho V lit dung dich NaOH 2M vao dung dich chira 0,1 mol Alx(SO4)3 va
0,1 mol H,S0,4 dén khi phan tmg hoan toan, thu dwoc 7,8 gam két taa. Gia trj Ion
nhat caa V dé thu dugc luong két taa trén 1a:
A. 0,35. B. 0,25. C. 0,45. D. 0,05.
(Pé thi tuyén sinh Pai hoc khéi A nam 2008)
CAu 36: HAn hop Z gom cd Al va Al,Cs. Néu cho hdn hop Z tac dung véi H20 thu
dugc 31,2 gam Al(OH)s. Néu cho hdn hop Z tac dung véi dung dich HC, nguoi ta
thu dugc mot mudi duy nhat va 20,16 lit hdn hop khi (dktc). Khdi lwong ciua Al va
Al,Cs trong Z la:
A. 14,4 gam va 10,8 gam. B. 10,8 gam va 14,0 gam.
C. 10,8 gam va 14,4 gam. D. 5,4 gam va 7,2 gam.
(Pé thi THPT Chuyén Hung Vuong — Phi Tho, nam 2012 - 2013)
Cau 37: Hoa tan hét mot lugng Na vao dung dich HCI 10% thu duoc 46,88 gam
dung dich gom NaCl va NaOH va 1,568 lit H, (dktc). Nong d6 % NaCl trong dung
dich thu duoc la:
A. 14,97. B. 12,48. C.12,68. D. 15,38.
Cau 38: Hoa tan m gam hdn hop gom K va Ca vao nuée thu dugc dung dich A va
5,6 lit Hz (dktc). Hap thu 8,96 lit khi CO; (dktc) vao dung dich A thu dugc 10 gam
két tua va dung dich B. C& can dung dich B thu duoc 22,5 gam chat rin khan gém
hai chat c6 cting khdi luwong mol. Gia tri cua m la:
A.12,85gam. B.16,75gam. C.10,85gam. D. 14,80 gam.
Cau 39: Hap thu hoan toan 2,24 lit CO; (dktc) vao 100 ml dung dich gébm K,COs
0,2M va KOH x mol/lit , sau khi c&c phan thg Xay ra hoan toan thu dugc dung dich
Y. Cho toan b Y tac dung véi dung dich BaCl, (du), thu duoc 11,82 gam két tua.
Giatricuax la:
A. 1,0. B.1,2. C.14. D. 1,6.
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(Pé thi tuyén sinh Pai hoc khéi B nam 2011)
Cau 40: Cho 3,36 lit khi CO, vao 200,0 ml dung dich chira NaOH xM va Na2COs
0,4M thu duoc dung dich X chira 19,98 gam chét tan. Xac dinh nong d6 mol/l cua
NaOH trong dung dich ?
A. 0,70M. B. 0,75M. C. 0,60M. D. 0,50M.
(Pé thi THPT Chuyén Hing Vuong — Phi Tho, nidm 2010 — 2011)
Cau 41: Hap thu hét V lit khi CO;, (dktc) vao 300 ml dung dich hdn hop chita dong
thoi Ba(OH), 1M va KOH 1M, thu duoc 19,7 gam két taa va dung dich X. Cho
KOH du vao dung dich X lai thdy xuat hién thém m gam két tia nira. Gia tri cua V
vam lan luot 1a:
A. 17,92 va 39,4. B.17,92va 19,7.
C. 17,92 va 137,9. D. 15,58 va 39,4.
(Pé thi THPT Chuyén — Pai hoc Vinh, nim 2011 - 2012)
Cau 42: Cho m gam hdn hop X gdm Ba, BaO, Ba(OH) ¢6 cling s6 mol vao nudc
thu dugc 500 ml dung dich Y va V lit H, (dktc). Hap thu 3,6V lit CO, (dktc) vao
500 ml dung dich Y thu dwgc 37,824 gam két tua. Gia tri cua m Ia:
A. 41,49 gam. B. 36,88 gam. C. 32,27 gam. D. 46,10 gam.
Cau 43: Trong mot coe nude cd hoa tan a mol Ca(HCOs), va b mol Mg(HCO3)..
Pé lam mém nuéc trong cdc can dung V lit nude voi trong, nong d6 pM. Biéu thic
lién hé gitra VV véi a, b, p la:

A.V=a+2b B.V=a+2b
p 2p
c. v=2ath D.V = (a+b)p.

p
Cau 44: Cho m gam Al,Cs phan &ng vira hét véi luong dung dich c6 0,03 mol HCI,
dugc dung dich X. Mit khac cho m’ gam Al.Cs ké trén phan ung vira hét voi dung
dich c6 0,04 mol KOH duoc dung dich Y. Tron Ian toan bo X va Y ké trén véi nhau
dugc hdn hop Z chira bao nhiéu mol mudi nhdm ?
A.0,025mol. B.0,01mol. C.0,04mol. D.0,08 mol.
(Pé thi THPT Chuyén Hing Vuong — Phi Tho, niam 2011 — 2012)
Cau 45: Hoa tan hét m gam Aly(SO4)s vao nudc duoc dung dich X. Cho 360 ml
dung dich NaOH 1M vao X, thu dwoc 2a gam két tua. Mac khac, néu cho 400 ml
dung dich NaOH 1M vao X, ciing thu duoc a gam két tua. C4c phan tng xay ra
hoan toan, gia tri caa m la:
A. 18,81. B. 15,39. C. 20,52. D. 19,665.
(Pé thi THPT Chuyén Nguyén Hué — Ha Nbi, nam 2011 — 2012)
CAu 46: Cho 240 ml dung dich Ba(OH), 1M vao 200 ml dung dich hén hop AICI; a
mol/l va Aly(SO4)s 2a mol/l thu dugc 51,3 gam két tia. Gia tri cua a la:
A.0,12. B. 0,16 . C.0,15. D.0,2.
Cau 47: Hoa tan 30 gam hdn hop gém Al, Zn, Mg trong dung dich HNO; du. Sau
phan tmg thu dugc hdn hgp khi gém 0,1 mol NO, 0,1 mol N.O va dung dich X. Co
can dung dich X thu duoc 127 gam chit rin. S6 mol HNOs da tham gia phan tng la
bao nhiéu ?
A 17 B. 1,4. C.109. D.18.
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Cau 48: D6t ndng mot hdn hop gom Al va 16 gam Fe,0s (trong diéu kién khong co
khong khi) dén khi phan ang xay ra hoan toan, thu duoc hdn hop ran X. Cho X tac
dung vira du véi V ml dung dich NaOH 1M sinh ra 3,36 lit H» (dktc). Gié tri cua V
la:
A. 150. B. 100. C. 200. D. 300.
Cau 49: Hon hop X gom Fe, FeO, Fe,0; va FesO.. Hoa tan hoan toan X trong 400
ml dung dich HCI 2M thay thoat ra 2,24 lit H, va con lai 2,8 gam sat (duy nhat)
chua tan. Hay cho biét néu cho toan bo hdn hop X vao dung dich HNO; dic, nong
du thu duoc bao nhiéu lit khi NO,?
A. 4,48 lit. B. 10,08 lit. C. 16,8 lit. D. 20,16 lit.
Cau 50: Hoa tan hoan toan mét lwong hdn hop X gém FesO4 va FeS; trong 63 gam
HNOg, thu dugc 1,568 lit NO2 (dktc). Dung dich thu dwoc cho tac dung vira du vai
200 ml dung dich NaOH 2M, loc két tua dem nung dén khéi lwong khong dbi thu
dugc 9,76 gam chét ran. Nong d6 % cua dung dich HNO;3 ¢6 gié tri 1a:
A. 47,2%. B. 46,2%. C. 46,6%. D. 44,2%.
(Pé thi HSG Tinh Thai Binh, nidm 2011 — 2012)
Cau 51: Khir hoan toan m gam FesOy bang CO thu dwoc 8,4 gam kim loai Fe va
khi CO,. Hap thu hoan toan khi CO, va 500 ml dung dich Ba(OH), 0,35M thi thu
duoc két tiia. Loc két tia, cho dung dich Na;SO4 du vao dung dich sau phan ting thu
duogc 5,825 gam két tua tring. Cong thuc cua oxit 1a:
A. FeO hoac Fe;0:s. B. Fe,0s3 hoic FesO..
C. Fes30.. D. FeO hoac Fes0,.
Cau 52: Cho 2,56 gam Cu vao binh chua 25,2 gam dung dich HNO3 60% dén khi
phan ng xay ra hoan toan. Thém tiép 210 ml dung dich KOH 1M vao binh. Phan
g xong, ¢d can binh phan &g, nung chét ran thu duoc téi khdi lugng khong doi
duoc 20,76 gam chit ran. Tinh s mol HNO; tham gia phan tmg hoa tan dong.
A.0,12mol. B. 0,1 mol. C.0,15mol. D. 0,08 mol.
(Dé thi THPT Chuyén Hung Vuong — Pha Tho, nam 2011 - 2012)
Cau 53: D6t chay hoan toan mot hop chat hitu co X (C, H, N) bang luong khéng
khi vira da (gom 1/5 thé tich Oy, con lai 1a N,) duoc khi CO; , H,0 va N,. Cho toan
b san phiam chay qua binh dung dung dich Ba(OH), du thdy c6 39,4 gam két tua,
khéi lwong dung dich giam di 24,3 gam. Khi thoét ra khoi binh c6 thé tich 34,72 lit
(dktc). Biét dy, <2. CTPT cua X I:

A. C;H7N. B. CoHsN. C. CoH7N.. D. C2H4N,.
Cau 54: bét chay hoan toan mot hidrocacbon A. San pham thu dugc hip thu hoan
toan vao 200 ml dung dich Ca(OH), 0,2M thiy thu duoc 3 gam két tiia. Loc bo két
taa, can lai phan dung dich thay khéi lugng ting 1én so véi ban dau la 0,28 gam.
Hidrocacbhon trén c6 CTPT la:

A. CsHyo. B. CoHs. C. CsHs. D. C4Hyo.
Cau 55: Cho 400 ml mét hdn hop gom nito va mot hidrocacbon vao 900 ml oxi
(du) rdi dbt. Thé tich hdn hop thu duoc sau khi ddt 1a 1,4 lit. Sau khi cho nuéc
ngung tu con 800 ml hdn hop, ngudi ta cho 16i qua dung dich KOH thay con 400 m
khi. Céc thé tich khi déu do & cung diéu kién nhiét do, ap suat. Cong thuc phan tir
cta chét hiru co la:

A. C3H3. B. C2H4. C. Csz. D. Csz.
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Cau 56: Dbt chay hoan toan mot thé tich khi thién nhién gém metan, etan, propan
bang oxi khong khi (trong khong khi, oxi chiém 20% thé tich), thu dugc 7,84 lit khi
CO2 (¢ dktc) va 9,9 gam nude. Thé tich khong khi (& dktc) nhé nhét can dung dé
d6t chay hoan toan lugng khi thién nhién trén la:
A. 70,0 lit. B. 78,4 lit. C. 84,0lit. D. 56,0 lit.
Cau 57: Ddt chay 2 gam hidrocacbon A (khi trong diéu kién thuong) dugc CO, va
2 gam H,0. Mat khac 2,7 gam A tac dung véi dung dich AgNOs/NH; du dugc m
gam két taa. Gia tri m la:
A.805gam. B.7,35gam. C.16,1gam. D. 24 gam.
Cau 58: Pun noéng m gam hdn hop X gébm C;H2, C2H, va H, véi xuc tac Ni dén
phan ng Xay ra hoan toan, thu duoc 8,96 lit (dktc) hdn hop Y (c6 ti khdi so véi
hidro bang 8). DSt chay hoan toan cung lugng hdn hop X trén, rdi cho san pham
chay hap thy hoan toan trong dung dich nudc véi trong du thi khdi lwong két tua thu
duoc la
A. 20 gam. B. 40 gam. C. 30 gam. D. 50 gam.
(Pé thi HSG Tinh Thai Binh, nam 2009 — 2010)
Cau 59: Dt chay hoan toan 3 lit hdn hop X gom 2 anken ké tiép nhau trong day
ddng dang can vira du 10,5 lit O, (cac thé tich khi do trong cung diéu kién nhiét do,
&p suat). Hidrat hoa hoan toan X trong diéu kién thich hop thu duoc hdn hop ancol
Y, trong d6 khéi lrong ancol bac hai bang 6/13 lan tong khéi lwong céc ancol bac
mot. Phan tram khdi lugng cua ancol bac mét (c6 sé nguyén tir cacbon lén hon)
trong Y la
A. 46,43%. B. 31,58%. C. 10,88%. D. 7,89%.
(Pé thi tuyén sinh Pai hoc khéi A nam 2012)
Cau 60: Dot chay hoan toan 0,1 mol anken X thu dugc CO; va hoi nuwéc. Hap thy
hoan toan san pham bang 100 gam dung dich NaOH 21,62% thu duoc dung dich
méi trong d6 nong do cia NaOH chi con 5%. Cong thirc phan tir ding cua X Ia:
A. CoHa. B. CsHs. C. C4Hs. D. CsHio.
Cau 61: Cho hdn hop A gom 1 anken va 2 ankan 1a dong dang lién tiép vao mot
binh ¢6 dung tich 5,6 lit chita O, & 0°C va 2 atm. Bat tia lira dién dé dot chay hét
hidrocacbon, sau d6 dua binh vé 273°C thi 4p sut trong binh 1a p. Néu cho khi
trong binh sau phan tmg 1an lugt di qua binh 1 dung dung dich H,SO4 dic va binh 2
dung dung dich NaOH thdy khéi lugng binh 1 tang 3,6 gam, binh 2 tang 7,92 gam.
Tinh p biét dung tich binh thay d6i khong dang ké.
A. 3,04. B. 4,8. C.5,0. D.5,2.
Cau 62: D4t chay hoan toan hdn hgp gom 0,1 mol etilenglicol va 0,2 mol ancol X
can dung 0,95 mol khi oxi. Sau phan tng thu dwoc 0,8 mol khi CO, va 1,1 mol
H.0. Céng thirc phén ti cua X la:
A. C3Hg(OH),. B. CsHs(OH)s. C.CsHsOH.  D. CsH7OH.
(Pé thi THPT Chuyén Hung Vuong — Pha Tho, nam 2010 — 2011)
Cau 63: Cho hdn hop khi X gdbm HCHO va H, di qua dng st dung bot Ni nung
nong. Sau khi phan ing Xay ra hoan toan, thu dugc hdn hop Y gom hai chat hitu co.
D6t chay hét Y thi thu dugc 11,7 gam H,0 va 7,84 lit khi CO; (¢ dktc). Phan tram
theo thé tich caa H, trong X Ia:
A. 65,00%. B. 46,15%. C. 35,00%. D. 53,85%.
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(Pé thi tuyén sinh Pai hoc khéi A nim 2009)
Cau 64: Cho a mol hdn hop X gom HCHO, OHC — CHO va H; di qua 6ng dung
bot Ni nung néng, sau mét thoi gian thu dugc hdn hop Y gom khi va hoi. Dot chay
hoan toan hon hop Y, sinh ra 8,1 gam nudéc. Gia tri cia a la:
A.0,3. B. 0,25. C. 0,45. D. 0,5.
(Pé thi THPT Chuyén — Pai hoc Vinh, nam 2011 - 2012)
Cau 65: Dot chay hoan toan 1 mol hdn hop X gém 1 ancol don chic va mot
andehit don chuc can 76,16 lit O, (dktc) tao ra 54 gam H,0. Ti khéi hoi cua X ddi
véi Hy la:
A.32,4. B. 36,5. C. 28,9. D. 254.
Cau 66: Hon hop X gom axit fomic, axit acrylic, axit oxalic va axit axetic. Cho m
gam X phan ung hét véi dung dich NaHCOs thu duoc 1,344 lit CO, (dktc). Dot
chéay hoan toan m gam X can 2,016 lit O, (dktc), thu duoc 4,84 gam CO, va a gam
H.0. Giatricuaala
A. 1,62. B. 1,80. C. 3,60. D. 1,44,
(Pé thi tuyén sinh Pai hoc khéi A nam 2012)
Cau 67: Dt chay hoan toan 3,42 gam hdn hop gom axit acrylic, vinyl axetat, metyl
acrylat va axit oleic, rdi hip thu toan bo san pham chay vao dung dich Ca(OH).
(du). Sau phan tng thu duoc 18 gam két tia va dung dich X. Khéi lugng X so véi
khéi lugng dung dich Ca(OH), ban dau d thay doi nhu thé nao ?
A. Tang 2,70 gam. B. Giam 7,74 gam.
C. Tang 7,92 gam. D. Giam 7,38 gam.
(Pé thi tuyén sinh Dai hoc khéi A nam 2011)
Cau 68: Hon hop X gdm 1 mol aminoaxit no, mach hé va 1 mol amin no, mach ho.
X ¢6 kha ning phan ung téi da v6i 2 mol HCI hodc 2 mol NaOH. D6t chay hoan
toan X thu dugc 6 mol CO,, x mol H20O va y mol N. C4c gia tri x, y tuong tng la
A.8val,0. B.8val5. C.7val0. D.7valpb.
(Pé thi tuyén sinh Dai hoc khbi A nam 2010)
Cau 69: Han hop X gébm 2 amino axit no (chi ¢c6 nhém chiac — COOH va — NH,
trong phan tir), trong d6 ti 1é m, :m, =80:21. Dé tac dung vira du vai 3,83 gam
hon hgp X can 30 ml dung dich HCI 1M. Mit khac, d6t chay hoan toan 3,83 gam
hon hop X can 3,192 lit O, (dktc). Dan toan bo san pham chay (CO,, H,O va N,)
vao nudce voi trong du thi khdi lwong két tia thu duoc 1a
A. 20 gam. B. 13 gam. C. 10 gam. D. 15 gam.
(Pé thi tuyén sinh Dai hoc khéi A nam 2012)
Cau 70: Tripeptit M va tetrapeptit Q déu duoc tao ra tir mot amino axit X mach ho,
phan tir c6 mot nhém — NH,. Phan tram khéi lugng cia N trong X 1a 18,667%.
Thuy phan khong hoan toan m gam hén hop M, Q (ti I& mol 1: 1) trong mdi truong
axit thu duoc 0,945 gam M, 4,62 gam dipeptit va 3,75 gam X. Gia tri ciam la
A. 8,389. B. 58,725. C. 5,580. D. 9,315.
(Pé thi THPT Chuyén — Pai hoc Vinh, nam 2010 - 2011)
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DAP AN CHUYEN DE
01.A |02.A [03.D |04.B [05.C |06.B |07.D (08.C | 09.A |10.C
11.A | 12.A (13.D | 14.D | 15.C 16.D | 1. A | 18. A | 19.B 20. A
21.D | 22.B | 23.A |24.B |25.A |26.A ([27.B | 28.C (29.D | 30.C
31.C (32.D |33.C (34.D |35.C | 36.C 37.A | 38.A |39.C |40.D
41.A | 42.B |43.A |44.B |45.A |46.C (47.C | 48.D | 49.C | 50.B
51.D (52.A | 53.A [b54.A |55.D [ 56.A |57.A | 58.B 59.D | 60.C
61.B [ 62.B (63.B [ 64.C |65.D | 66.D [67.D | 68.C (69.B | 70. A
DAP AN CHI TIET
Cau 1:
Huéng dan giai
So d6 phan @ng:
Fe FeCl,
Fe(OH) .
hh X4 Fe,0, —%“" shh Y1 FeCl, &{F OH 2190 5Fe 0,
Fe,0, HCl du e(OH;

Ta thay, hon hop chat rin X va chét rin Z (Fe.03) déu chira nguyén t6 Fe. Mt
khac, s6 mol ciia cac oxit trong X déu da biét, nén 4p dung bao toan nguyén td Fe ta
s& tinh dugc s6 mol ciia Fe,0s trong Z.

Ta co:

=2n

Nge/z = Ngex Fe,0,/z =g +2Ng, o +3n

Fe,0,/7 = 0,15+2.0,075+3.0,05<n =0,225 mol

Véy khdi luong chét rén Z la:m, =mg_,, , =0,225.160 =
Céau 2:

Fe;,0,

<2n Fe,0,/2

Huéng dan giai
So dd phan ng:
V lit khi H,
AICL,

Al
1’ 5 6 g { dd HCI
HCI du

AlLO, dung dich X{ —WNE 5 AI(OH), —“— AL O,
Chét ran thu duoc sau phan ing 1a Al,0s.
Theo gia thiét va bao toan nguyén t6 Al, ta c6:

{2711Al +102n,, , =1,56 n,, =0,02 mol

= =
n, +2n =2n =2.0,02=0,04 {HAIM =0,01 mol

Al, Oy Al,O; thu duge

Ap dung bao toan electron, ta co:

.0,02
3ny, =2ny =ny =300

=0,03 mol = Vy; 4, =0,03.22,4 =|0,672 lit
Céau 3:

Huéng dan giai
So do6 phan ung:
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H,S0,

ddBaClydu_ aSO4
HBr

. st dd Br, .
V lit ————=—dung dich
SO,
&)nHZS +Ng, =Ngg, =0,01mol=V=0,01.22,4=|0,224lit
Cau 4:
‘ Huéng dan giai
So do6 phan ung:

Fe __*ddHO () 11 mol H, T — WP 5 PHS: 0,1 mol
FeS ’ sT ’

Han hop khi thu duge gdm Hz va H2S. Cho hdn hop khi nay phan ang véi Pb(NOs)2
thi chi ¢6 H,S phan tng tao két tua PbS.
Theo gia thiét va ap dung bao toan nguyén té doi véi S, ta co:

n,¢+ny =011 N =Ny ¢ =0,1 mol
= ’ = ’
n =0,1

2

Fes = Ny s = Npyg ny =0,01 mol

Ap dung bao toan electron, ta co:

2ng, =2n, =n, :&2’02 =0,01 mol

Vay phan tram vé khéi lwong cua FeS va Fe trong hdn hop la:

0.1.88
= %% 00%=[94,02%] = %m,, =100—94,02=[5,98%]
ST 0.188+0.01.56 2= oM >

= %m
Cau 5:
Huéng dan giai
So dd phan tng:
SOz t°, V,04
hh X o ——=23 3hhY

2

(SOZ’OZ) du H,0 H2SO'§ Ba(NO;), BaSO4 ‘L
SO, H,S0,
Trong hai axit H,SOz va H,SO, thi ta nhan thay chi c6 H2SO4 phan (ng tao két taa
voi Ba(N03)2.
Theo gia thiét va bao toan khéi lugng (m, =m, ), ta co:

n, :ng, =1:1 n, =0,2 mol

2 2 <:> 2
32n,, +64ng, =19,2

Ap dung bao toan nguyén t6 ddi vai S, ta co:

ng, =0,2 mol

Ng, =N =n =M=0,16mol

n
SO H,SO BaSO
3 29Uy 4 22’ 4

SO, phan ting =

Vay hiéu suat phan ng téng hop SO tir SO, va O 1a:
n an tn )

= H% = 2 1009 =%.100%=

rlSOZ ban ddu ’
Luwu y: Phan tng tdng hop SOs:

t°, V,054

250, +0, ——==—-280,
146




khangvietbook.com.vn DT: (08) 39103821 — 0903906848

2 1A 5 ’ N nSO7
Ti I¢ mol phan (ng
n07

. Ny 2 , .
Néu —2= < T thi Oz dur, khi do hiéu sudt phan (g tinh theo SO, va ngugc lai.
1’107
Cau 6:
‘ Huéng dan giai
So do6 phan ung:

hh X{ij +H,S0, sdd Y{Fez+, Mg“ NaOH {FC(OH)z 0,,t° {Fe203
g

H*, SO;" Mg(OH), MgO
Sau tat ca cac phan tng, cht ran thu dugc gom MgO va FeOs.
. N e ; nFe o :1’11:5 = nFe o :0,1 mol
Ap dung bao toan nguyén t5 Fe, Mg, ta c6: 0 205
IlMgO = nMg = l’lMgO :O’l mol

= My =My, o +My0 =0,1.160+0,1.40 =
Cau7:
Huéng dan giai
So do phan ung:
Fe
Fe—% {Fe o, — 0.8, Re (SO,), +SO,
Ap dung bao toan nguyén t6 ddi vai Fe va S, ta co:

2n e =g, =02
{ Fea(S0,)s = F = Ny g0, =3.0,140,15=(0,45 mol

n =3n +0,15

H,S0, Fe, (SO, )3
Cau 8:

Huéng dan giai
—BTC sn. = +n =0,075 mol = %n,, —0’075#.100%:

co, = Dk,co, T Dkuco,
Cau 9:
Huéng dan giai
So do phan ung:
Fe, FeO, Fe,O,+HCl—— muoéi+H, +H,0 (1)

Ta thdy: Sau phan tmg, O trong oxit d chuyén hét vao H:0, H trong HCl da chuyén
hét vao H,0 va H.. Do d6 4p dung bao toan nguyén té déi véi O va H, ta co:

2, 2,24
L)nHZO ngx = 88T =0,04 mol

— s e =20y, +20, o =2.0,01+0,04=0,1 mol = Cy, o =
Céu 10:
Huéng dan giai
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Khu hoan toan hén hop X béng Hz hay cho X tac dung véi HCI du thi O trong X
(thuc chat 1a trong cac oxit) déu chuyén hét vao H-O.

No,x =Ny o =0,5mol

0/X

2n,, , =1 mol

na — “ly,0

Ap dung bao toan nguyén té ddi véi O va H, ta cc’):{
n

Ap dung bao toan khéi luong, ta co:
My + My =m,,; +my , <46,7+1.36,5=m_; +05.18=>m,_; =
Céu 11:
)  Huong dan gidi
Ap dung bao toan nguyén t6 H, ta co:
{n}r O 2nst04 =0,25.1+2.0,25.0,5=0,5 mol
=

=2n, =2.0,2375=0,475 mol

n
H* phantng

=n . =0,5-0,475=0,025 mol

Vay ndng d6 H* va pH cua dung dich Y la:

[H+]=%=O,IM:> pH =—lg[H"1=[1]

>

=1n . —1n
HY/Y H* ban ddu H* phan tin;

Cau 12:
Huéng dan giai
Tur gia thiét, ta nhan thiy ban chat caa phan ang la:
Cho (150 + 175) ml dung dich KOH 1,2M vao dung dich AICl; x mol/lit, thu dugc
(4,68 + 2,34) gam Al(OH); két tua.

Ving g on™> N aicom, MEN SUY T2 phan trng con tao ra ca muoi tan K[AI(OH)].
Caéch 1: Str dung bao toan nguyén té di véi K, Al, Cl

BT K _

>Nyoy = Nk T Ngpaion), ]
BINT BT Al _
4 ’nA1c13 - nAI(OH)3 + nK[Al(OH)4]
BT Cl _
31’lAlCl_x - nKCl
0,39=n,, +
3nA]C13 + Nyiarcomy,] = 0,39

<\ Do, = 0,09+ Ny alon), ] 2=

nK[Al(OH)‘,] (1) {
3n

N pic1, ~ Dkaiomy,] = 0,09
alct, = Dgc 3

n =0,12
AICI, — [AICL ] = 00_112 _

Tu hé trén ta suy ra:
Dyraicon),1 = 0,03 8

Luwu y: Thay (3) vao (1) ta duoc hé hai phuong trinh hai an 12 n Al va ny, AL(CH), 1"
Céch 2: Sir dung bao toan nguyén té Al va nhém OH"

; {HKOH :3nAl(OH)3 +4n
Ta co:

Nper, = Dajony,

K[AI(OH),]

+ 1’1K[AI(OH)4]

148




khangvietbook.com.vn DT: (08) 39103821 — 0903906848

= [AICL, =

Céch 3: Sir dung biéu thirc két hop giita bao toan nguyén té Al va nhom OH™
Ta co:

=0,12 mol

AlCl

{0,39 =3.0,09+ 40,50, - {nml (o, =0,03 mol

Npyel, = 0,09 + Ngraicomy,

4n

AlCl,
& 4n,, —039=0,09 < n,, =0,12=[AICL]=[1,2M]

Luu y: Nhu vay, van la sir dung bao toan nguyén t6, nhung viéc lya chon sir dung
bao toan nguyén té ddi véi nhirng nguyén t5, nhom nguyén té nao 1a diéu hét sirc
quan trong. Vi diéu d6 s& quyét dinh dén téc do tinh toan trong qua trinh lam bai.
Céu 13:

~Nygon = Najon),

Huéng dan giai
Theo gia thiét suy ra: Trong X ¢6 hai muoi 1a CuSO, va Fez(SOs)a.
Ap dung bao toan nguyén t6 déi véi Cu, Fe, S, ta cd:
Cu,S+2FeS, —M™% 520uS0, +Fe,(SO,),

) X—2X —> 2X —> x
bat s6 mol cua CusS la x mol. Theo so d6 phan tng va gia thiét, ta c:
16OnCuSO4 +400n =72 <>160.2x +400x < 720x =72 <> x =0,1 mol
Vay khéi luong hdn hop ban dau la:
m=mg, +mg, =0,1.160+0,2.120=

Fe, (SO, )3

Cau 14:

Huéng dan giai
Theo gia thiét, suy ra: Trong hdn hop kim loai 6 0,7m gam Cu va 0,3m gam Fe.
Sau phan @ng véi dung dich HNO3, khéi lwong chit ran con lai 1a 0,75m > 0,7m.
Suy ra Fe con du 0,05m gam va Cu chua phan tng, mudi sat tao ra 1a Fe(NOs)..

n n _0,25m
Ap dung bao toan nguyén té d6i Fe va N, ta cg:q <N ek 50
Do, = 2Nk o,), T Nivo, No,)

0,25m

- IlFe(NO3)2 ZnFephz’mL’mg = 56 :0’7:2.%4-0,25@111: 50,4 gam

0,7 =2np,x,,, +0.25
Cau 15:

Huéng dan giai
Phuong trinh phan ung:
CO, +Ca(OH), ——»CaCO,
CO, +CaCO, +H,0——»Ca(HCO,),
Theo gia thit: Hap thu hét V lit khi CO, vao dung dich chtra 0,42 mol Ca(OH), (1)
thu duoc a gam két tia. Tach lay két taa, sau d6 thém tiép 0,6V lit khi CO, nita (2),
thu thém 0,2° gam két tua.
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Suy ra:
+ O trudong hop (1) Ca(OH)2 du, CO2 chuyén hét vao két tia.
+ O truong hop (2) két taa bi hoa tan mot phan (néu két tiia khong bi hoa tan thi

luong két s& ting 0.6Va

=0,6a gam ), CO2 mot phén chuyén vao két tua, phﬁn con

lai nam trong Ca(HCO3),.
A 4 P . L6V A s, 1,2a
Tong s6 mol CO; phan ung | 04
O (1), taco: ney, =ngeo. = Y _ A
: 22,4 100
Tong hop (1) va (2), ta co:
2nCa(OH)2 ~Neo, =Neyeo, =204 12’26}: L2 — (*%)
vV o_a
Tir (%) va (%), tace: | >+ 10 o {V -
1,6V 1,2a a=30
22,4 100
Céu 16:
, "Huong dan giai
S6 mol O tham gia phan ung dot chay la:
My = oy = o
0, 5 khong khi 5224

Ap dung bao toan nguyén té ddi véi C, ta co:
a
=n . = —_—
’ o co, CaCO, 100
Ap dung bao toan nguyén t6 d6i véi O, ta co:
21102 =2n,, +n

Thay mol O, va mol CO; vao phuong trinh bao toan O, ta c6:

Va V a
—=n, =2n

Mo =567 50 10798 25
Vay khéi lugng hén hop X Ia:

n.=n

H,0

m=m.+my =122 4 y_a_ L

+_
100 28 25 |25 28

Céu 17:
Huéng dan giai
Vi = 1,6 lit
Theo gia thiét, ta co: { Vo, =13 lit
Vo, o =0,5 lit
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So d6 phan tng:
(C,H, +CO,)+0,——CO,+H,0+0, du
a b 2,5 L3 16 05
Theo gia thiét va ap dung bao toan nguyén té déi véi C, H, O, ta c6:

a+b=0,5 b=0,1
ax+b=1,3 a=0,4 R L \
ay=1.62 = (=3 =Cobng thirc hidrocacbon la
2b+2,52=1,3.2+1,6.1+0,5.2 y=8
Cau 18:
‘ Huéng dan giai
So d6 phan ung:
C,H, (12%)
CH, —0aweden ol (78%) +Cl
CH, du (10%)
hon hop A

Gia st thé tich cia hon hop 1a 100V thi thé tich cuaCzH,, CHs, Hz trong hén hop A
lan luot la 12V, 10V, 78V.
Ap dung bao toan nguyén to doi voi H ta co:

4VCH4 ban ddu 2VQH2 + 4VCH4 aw T 2VH2
< 4.224 =212V +4.10V+2.78V <V =4,0727 & V, =100V =|407,27 lit
Cau 19:

Huéng dan giai

1’1C/ancol = 1’1C02 = 0’6

Ap dung bao toan nguyén t6 ddi véi C, H, O, ta ¢: < ny .. =20, , =1,7
=2n, =0,4

n n H,

O/ancol =

— KL ym_ =m.+m, +m, =0,6.12+1,7+0,4.16=[15,3 gam

Cau 20:

OH

Huéng dan giai
bat cong thic phan ti trung binh cua hai axit no, don chuc, mach ho la C.H,-O,
thi muéi natri cua hai axit la C.H,- O,Na.

n +n

tcoona et opNe = 2Ma,c0,

Theo bao toan nguyén t6 Na, C, H, ta c0:9nq,, + Ny, co, = Nycoona + NNy opn

2n1-[20 =Nycoon, T (20— 1)'nC;H§HO2Na
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0.01+0c oy, =2.0,025 Ny ome =0.04

SR +0,025=0,01+n.n,. S ing, =0,04n-0,015

Ny =0.04n—0,015

;Hzﬁ,lozNa
2n,,,=0,01+(2n—1)n

Theo gia thiét, ta thay: B ) )
My, —My o = 3,51=44(0,04n—-0,015) —18(0,04n —0,015) =3,51<=>n=3,75

Vay cong thirc ctia hai mudi 1a |C2H5COONa va C3H7COONa|

Cau 21:

C-H; _,O,Na

Huéng dan giai
Sau tat ca cac phan ung, R trong ROH di chuyén hét vao R.COs.
Ap dung bao toan nguyén t6 ddi véi R, ta co:
_on N 30.1,2.20% 5 9,54
ROM TR, R+17 2R +60
Nyoy = 0,18 mol

n

=R =23 (Na)

Véi la Na, ta co:
<nR2CO; =0,09 mol

So d6 phan @ng:

H,0,,, :0,1 mol
CH,COOH—*%*—. (CH,COOR . o Co,
—===" 3R,CO, + m gam
ROH du H,0,,,
3 o 2n =n +n
Ap dung bao toan nguyén to doi vai C va H: CHHEOO TR0, 7 70,
4nCH3COOH F0goy = 2nH20(1) + 2nH20(2)
- 2.0,1=0,09+n, N, =0,11 mol
4.0,1+0,18=2.0,1+2n, 5o, |y 00, =0,19 mol
=S>m=my, +my,, =|826 gam
Céau 22:
Huéng dan giai
Theo gia thiet suy ra: X la este cua phenol.
So do6 phan ung:
. - CO, :0,11 mol
o | 2 muot Na—=-——Na,CO, +
XT) HZO . 0,05 mol

H,0 (1)
(1): X + NaOH
(2):2 muoi Na + 02>
2n =2.0,03=0,06 mol

NaOH — “1INa,C0,

Bai tap nay co hai phan ang: <

Bao toan nguyén té Na: n
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Béo toan nguyén té C: ng,y =0,11+0,03=0,11+0,03=0,14 mol
Bao toan khéi lugng cho phan ung (1):
m, +m

m +1m,

NaOH — e H,0 (1)

<2,76+0,0640=4,44+my, ;) < my ,, =0,72 gam=ny , ,, =0,04mol
Bao toan nguyén té H:
H/x T Daon :2HH20(1) +2nH2O 2)
< nyy +0,06=2.0,04+2.0,05=n,,, =0,12 mol
Bao toan khéi lugng trong phan ta X:
my —m.—m, 2,76-0,14.12-0,12
nO/X = =
) 16 16
Ti I& s6 mol c&c nguyén tir trong X:
n.:ny:n, =0,14:0,12:0,06 =7:6:3= CTDGN cua X 1a C,H,O,
Vi cong thuc phan tir trung vei cong thire don gian nhat nén cong thue phan tir cua
X la C7Hg03. Cbng thirc cau tao cua X la HCOOCH4OH (c6 3 dong phén o, m, p).
Phan tng cua X véi dung dich KOH:
HCOOC,H,OH +3KOH——HCOOK +C H, (OK), +2H,0
0,02 0,08 (du) 0,04
Theo bao toan khéi lugng suy ra:
m,_ . =2,76+0,08.56—-0,04.18 =|6,52 gam

n

=0,06 mol

Céu 23:
, ‘ Huéng dan giai
Theo gia thiét suy ra X gom cac este.
Thuy phan este:
R—I(IJ—O— + NaOH—)R—I(IZ—O—Na+— OH (1)
O O
Nung ROONa vai NaOH trong CaO

RCOONa+NaOH—%%" ,RH+Na,CO;  (2)

BT H
S n—OH (ancol) = 21‘1H2 = O’ 45 Npcoona — 0, 45 mol
A theo (1) _ — =
Taco: nNaOH phén Gng — nRCOONa - n—OH (ancol) = nNaOH phén tng — O’ 45 mol
BT Na _ _ =
> NRcoona + NNa0H de = PINGOH ban dau — 0’ 09 NNaon du = 0’ 24 mol
VI g cooma > Maonae NEN s6 mol RH dugc tinh theo mol NaOH du:
7,2
Myt = Nygonar =024 = My = 522 =30=>R =29 g/ mol (C,H;-)

Ap dung bao toan khéi luong, ta co:

My + M,00 phin g — ¢, H,.000Na T 1T

< my +0,45.40=0,45.96 + 15,4 =m, =|40,6 gam

ancol
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Hurong dan giai
_ [ Dx T D _Gly-Ala-val-Gly-val — X mol
bat

Ny =Ngy Ala-cly-Gu = Y mol

M, =2M,,, +2Mg, +2M,, —5M,, , =2.89+2.75+2.117-5.18 =472
M, =M, +2Mg, + Mg, —3M,, , =89 +2.75+147-3.18 =332
Theo bao toan nhém Gly va nhém Ala, ta cé:

Glu

28,48
Ny, =204, Gy At va-cly-va T Doly-Ala_Gly_Glu = 39 =0,32
- 30
n 2n +2n =—=0,4

Gly = Ala—Gly—Ala—Val-Gly—Val Gly—Ala—Gly-Glu 75

{nAm =2x+y=0,32 {X =0.12 mol
=
n

=
=2x+2y=0,4 y =0,08 mol

Suy ra:m=m, +m, =0,12.472+0,08.332 =|83,2 gam
Cau 25:

Gly

Huéng dan giai
Trong dung dich mudi, néu con Ba?* thi khdng thé con CO; ™. Vay dung dich muébi
c6 thé chira cac chat:
+ Ba(HCOs3), va NaHCOs hodc chi ¢6 NaHCOs3 1)
+ NaxCOs, NaHCOs hoic 1 trong hai mubi d6 (2)
Gia sir xay ra truong hop (2) thi trong dung dich chi chira mudi Na vai s6 mol Na la
0,1 mol (do ban dau c6 0,1 mol NaOH). Néu chi c6 mubi Na,COj; thi sé6 mol
Na,COs 1a 0,05 nén khéi lugng mudi 1a 5,3 gam. Néu chi c6 mudi NaHCO3 thi sb
mol NaHCO; 14 0,1 mol nén khéi lwong mubi 1a 8,4 gam. Nhu vay khéi lugng mudi
déu nho hon 21,35. Vay phai xay ra trudng hop (1).
So d6 phan @ng:

BaCO,
CO +Ba(OH),, NaOH Ba HCO
? 21,35 gam (HEO,),
NaHCO,
Bio toan nguyén to Na: o, =ny,oq =01 mol.
Theo gia thiét:
84N, 0, +259Mico ), =21.35

84.0,142590, 410, =2135=> Ny o, =0,05 mol
Bao toan nguyén té Ba: »

Ng,co, FNgyco,), = Mpaom, < Dauco, T0,05=0,2=n,,, =0,15 mol
Bao toan nguyén t6 C:

Neo, =Ngo, + ana(HCO3 , tn

NaHCO,
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SNy, =0,15+2.0,05+0,1 = ny, =0,35mol =V, =|7,84 lit
Cau 26:

Huéng dan giai
Khi cho 110 ml dung dich KOH 2M (TN;) hoac cho 140 ml dung dich KOH 2M
(TN>) vao dung dich chira m gam ZnSO, déu thu dugc a gam két taa. Chang té &
TN; két tia Zn(OH), chwa bi hoa tan, & TN, két taa bi hoa tan mot phan.
O TN, 4p dung bao toan nhém OH ", ta co:

2n,, oy, =Ngoy =0,22 mol = n,, ¢y, =0,11mol
; , . , .2 Nyoy = 205, 0), + 40y (7000m),]
O TN, ap dung bao toan nhém OH™ ,nguyén to Zn: ’ ’ )
Nz:50, = Nznomy, + Ny, (zncony,]

= 4nZnSO4 ~DNgon = 2nZn(OH)2 = 41'12"504 -0,28=2.0,11

© Ny, =0,125 mol & my,, =0,125.161=
Céu 27:
, Hudng dan gidi ’
Néu khdng c6 hién tuwong hoa tan két tua Al(OH)s thi theo gia thiét va &p dung bao
toan nguyén t6 d6i vai Ba va nhom OH ™, ta co:
233n +78n =12,045 n =0,042 mol

BaSO, Al(OH), BaSO,

= 1 Dpaso, = Dpacom), < {Dy0m), = 0,028 mol

30,40, =20 Ny, om, = 0,042 mol

Suy ra phai ¢6 hién tuong hoa tan két tua vi:
n =0,042 mol <n
So dd phan tng:

Ba(OH),

Ba(OH), phin ting Ba(OD, ban @i = 0,05 mol

Ba(OH), : 0,05 mol —22%%:

. [Baso,
ua
AI(OH), ¥
Ba[Al(OH), |,
Céch 1: Ap dung bao toan nguyén té ddi véi nhém OH™, nguyén té Ba va Al
2n 3n +8n 2.0,05=3n +8n
Ta co: N 0m), = Neaso, T Dpagarcon), 1, <410,05=n

78n +233n =12,045 78

Ba(OH), — ~TlAl0H), Ba[AI(OH), ], AI(OH), Ba[AI(OH), ],

BaSO, +n

+233n

Ba[AI(OH), ],

=12,045

AI(OH); BaSO, D A1 0H),

=0,1 1 0m, = 0,02 mol

BaSO,

3n +8n

AI(OH), Ba[ AI(OH), 1,
=9 Dpypaion),;, T Measo, = 0,05 < Dggraion), 1, =0,005 mol
7811/_\1(01{)3 +233n,,5,, =12,045 .50, = 0,045 mol

20,50, = Narom, T 2Npaaiom, ), < Nai,so,), = 0,015 mol
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= Vg s, (s0,), :% =0,15 lit=|150ml

Cach 2: Ap dung biéu thuc lién h¢ gitra bao toan nguyén t6 doi véi nhém OH™ va
nguyén to Al. ) ’
Vi ¢6 hién twong hoa tan két tia nén mol két tia BaSQO, tinh theo mol Alx(SOa4)s.

Ny, =304 (50, =3-0,1V =0,3V
Tachi( n,. =2n, ¢, =2.01V=0,2V
n . =2ny, oy, =2.0,05=0,1

Ap dung bao toan nguyén t6 ddi véi nhém OH™ va nguyén té All, ta co:
4n +n, <402V=n +0,1=n =(0,8V -0,1) mol

=1y 0m), AI(OH), Al(OH),

My om), +Mpego, =12,045 gam

< 78(0,8V—0,1)+233.0,3V =12,045 =V =0,15 lit=[150ml]
Cau 28:
’ Huéng dan giai
Bén chat phan tng:
Fe,0, + HCl——>FeCl, +FeCl, +H,0

Cu+FeCl, ——CuCl, +FeCl,
Chat khtr 1a Cu, chat oxi hoa la FesOa. Sb oxi hoa ciia Cu tang tir 0 1én +2, sé oxi

hoa ctuia FesO4 giam tir +§ vé +2.

Dung dich X gom FeCl va CuCly, chét ran 1a Cu du. ,
Theo gia thiét va ap dung bao toan electron, ta tinh dugc s6 mol cia FesO4 va Cu

64n,, +232n, , =14-2,16  [n_, =0,04 mol
phan tng: o

2ng, =2ng,, Ng, o, = 0,04 mol

Ap dung bao toan nguyén t ddi voi Cu va Fe, ta thay dung dich X gém co:
Ngq, =Ng, =0,04 mol; gy =3ng, , =0,12 mol

Phan tng cua X voi dung dich AgNOs tao ra két tna 1a AgCl va Ag.

Ap dung bao toan nguyén to doi véi Cl va bao toan electron, ta co:

n, .. =2n +2n., =0,32 Nyq = 2.0,08 +2.0,12 =0,32 mol
= ; &

AgCl CuCl,

n, =n, =n_, =0,12

ae =1, n, =n, . =n_, =0,12 mol

Ag T Ag
=M pq p) = Mpg +M,, =0,32.143,5+0,12.108 =| 58,88 gam
Cau 29:
Huéng dan giai
Khtr Al;O3, CuO bang CO, H; thi chi ¢ Cu bi khtr.
. CcO .
Tathay:2n .,y , >2n,, SUy ra {H du, 0,3 mol CuO bi khir hét thanh 0,3 mol Cu.

2
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Ap dung bao toan electron cho phan ng caa Cu véi HNO;3 va bao toan nguyén tb

3n,, =2n, =2.0,3=0,6 ny, =0,2 mol
d6i véi Cu, Al, ta ¢6: { ng,xo,), =Nayo =03 & 404 x0,, = 0,4 mol
N0y, = 2040, =2.0,2=0,4 Ny no,), = 0,3 mol

Ap dung bao toan nguyén té N, ta co:
Nino, = 21IICu(NO,z n T 3nAl(No3 )% o
S Nypyo, =2.0,3+3.0,4+0,2=2=[HNO,]= % =
Cau 30:
ﬂ Huéng dan gidi
Néu NaOH chuyén hét thanh NaNOs roi sau do chuyén thanh NaNO; thi:
My i = Mo, =0,4.69=27,6 gam >26,44 gam = V0 li!
Vay chét ran la NaNO, va mot chét c6 khdi luong mol nho hon 69, d6 1a NaOH dur.
So d6 phan tng:
khi
Cu—"% Cu(NO,), on |NaNO, . [NaNO,
— —

HNO, NaOH NaOH

Theo gia thiét va ap dung bao toan nguyén t5 Na, ta co:

400, o, + 690 =26,44 N =036
= 2 = ’ = nNa.NO
= 09 4 = 0, 04 ?

dung dich A{

=0,36 mol

Non de T MNaNo, = PNaOH ban diu — N0 du

Theo bao toan nguyén té N, ta co:
S Nyo, ar +2.0,16=0,36 = nyy, 4, =0,04 mol

=0,6-0,04 =|0,56 mol

Nyno, ar T 2nou(No3 % — DaNo,

= Nyno, phindng — THNO, ban diu — TTHNO, du
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Chuqé‘n d24
BAO TOAN ELECTRON
Chuyén dé gbm 74 trang

I. PHUONG PHAP BAO TOAN ELECTRON

1. Noi dung phwong phdyp bao toan electron

- Co s¢ cua phuong phap bao toan electron 1a dinh luat bao toan electron: Trong
phan tmg oxi hoéa — khir, tong sb electron ma cac chat khir nhuong ludn bang téng
s6 electron ma céc chét oxi hoa nhan.

- Hg qua cua cua dinh ludt bao toan electron:

+ Hé qua 1: Trong phan tng oxi hoa — khir, tong s6 mol electron ma cac chét khir
nhudng ludn biang tong sb mol electron ma cac chit oxi hoa nhan.

+ Hé qua 2: Ddi véi nhing bai tap lién quan dén phan Gng oxi hoa — khir, néu sb
mol electron ma chit khir nhuong 16n hon sé mol electron ma chat oxi héa nhan thi
chat khtr du va ngugc lai.

- Phuong phép bdo toan electron 1a phuong phép gidi bai tdp hoa hoc sir dung cac
hé qua cua dinh luat bao toan electron.

2. Uu diém cia phuong phdp bao toan electron

a. Xét cac huong gidi bai tdp sau

Vi du: Dan ludng khi CO di qua hdn hop gém CuO va Fe,Os nung ndng, sau mot
thoi gian thu dwoc chat rin X va khi Y. Cho Y hip thu hoan toan vao dung dich
Ba(OH); du, thu dugc 29,55 gam két tua. Chat ran X phan &ng véi dung dich HNOs
du thu dwoc V lit khi NO (san pham khir duy nhat & dktc). Gia tri cia V la:
A. 2,24, B. 4,48. C.6,72. D. 3,36.
(Pé thi tuyén sinh dai hoc khdi B nim 2012)

Huéng dan giai
Cach 1: Giai theo phuong phap thong thuong — Tinh toan theo phuong trinh phan
ung:
Chat rin X c6 thé gdm céc chit: Cu, Fe, (Fe203 va CuO) du, Y 1a khi CO2 va 6 thé
con CO du.
Goi s6 mol ctua CuO va Fe;0; bi khir boi CO 1an luot 14 x va y mol.
Céc phan ung xay ra:
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CO +CuO——Cu +CO, @
X —>X—>X
3CO +Fe,0,——2Fe + 3CO, 2
y —— 2y—3y
CuO+2HNO, ——Cu(NO,), +H,0 ©)
Fe,0, +6HNO, ——2Fe(NO,), +3H,0 4)
3Cu+8HNO, ——3Cu(NO,), +2NO+4H,0  (5)
X —> 2X
3
Fe+ 4HNO, ——Fe(NO,), +NO+2H,0 (6)

2y — 2y
CO, +Ba(OH), ——>BaCO, + H,0 (7
(x+3y) —>(x +3y)

Theo céc phuong trinh phan tng va gia thiét, ta co:

i4 thie 29,55
L‘”)ncoz = nBaCO3 = W = 0,15

N, =X+3y N, =x+3y=0,15

__theo phuong trinh o 27X = i, _2(X+3y)—01:>VNO: 2,24 lit

Nyo =?+2y NO 3 )

Cach 2: Str dung phuong phap bao toan electron

So dd phan tng:
+4
3 CO, —MBOm:. , BaCO, |

Fe. O, Sore »
+2 dd Hf\?o3 F N
Y—— + NO
CuO cu?

BT C _ _ _
N phin g = Mo, = Npco, = 0515 mol

Sau phan ng chi c6 C va N thay déi s6 oxi hda. Vay chit khir 14 CO va chét oxi
hoéa la HNO:s.
QUua4 trinh oxi héa — khir

Qua trinh oxi héa

+2 +4
+5 +2
C(CO)—C(CO,) +2¢ () N(NO:) +3e——N(NO) (2)
(1) 1a qué trinh oxi hoa, san pham
sinh ra trong qua trinh oxi héa goi
1a san pham oxi héa (CO,).
Theo bao toan nguyén t6 C va bao toan electron, ta co:

(2) 1a qué trinh khir, san phém sinh ra trong
qua trinh khtr goi 1a san pham khur (NO).
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Z ne nhudng :2nCO phan ting = O’ 3 mol
Zne nhéan = 31llNO

— 5 0 ime = 2 Me aan = Mo =0,1 mol =V, =

b.  Két lugn

So sénh 2 cach giai ¢ trén, ta nhan thiy: Phuong phép béo toan electron c6 uu diém
la trong qua trinh 1am bai tap thay vi phai viét phuong trinh phan ng, hoc sinh chi
can lap so d6 phan tng, tinh toan don gianva cho két qua nhanh.

Nhu vay, néu sir dung phuong phap bao toan electron mot cach hidu qua thi c6 thé
tang dang ké toc do 1am bai so vai viéc sir dung phuong phap thong thuong. Day 1a
diéu rat co y nghia ddi véi cac em hoc sinh trong qua trinh 1am bai thi trac nghiém.
3. Pham vi dp dung

Phuong phap bao toan electron c6 thé giai quyét duoc hau hét cac bai tap lién quan
dén phan &ng oxi hda — khir trong hoa vé co va mot sé bai tap trong hoa hitu co.

+ Mot s6 dang bai tap thuong dung phuong phap bao toan electron:

+ Kim loai tdc dung vai phi kim, véi dung dich mudi, véi dung dich axit.

+ Hon hop Fe va cac oxit ctia né tac dung véi dung dich H,SO4 dic hodc dung
dich HNO:s.

+ Mudi Fe?*, mudi CI”phan (mg véi dung dich KMnO4/ H*, K,Cr,07/ H*.

+ Khr oxit kim loai bang khi CO, H,, phan ting nhiét nhom.

+ Phan tmg dién phan dung dich chét dién ly.

4. Bdang tinh nhanh sé mol electron cho, nhin (so electron trao d6i)

Tir vi du & trén, ta thy c6 thé tinh nhanh s mol electron trao d6i nhu sau:

+ S0 mol electron ma chit khir nhuong = s6 electron chat khir nhudng x sé mol
chat khir = s6 electron chét khir nhuong x sé mol san pham oxi héa.

+ S6 mol electron ma chit oxi hoa nhan = s6 electron chat oxi hoa nhanx sb mol
chit oxi hoa = s6 electron chit oxi hoa nhan x sb mol san pham kh.

Bang tinh nhanh sé electron trao doi trong mot s6 qud trinh oxi héa — khsr
thuong gapy

Qua trinh oxi héa Qua trinh khir So mol electron

trao doi
M’ ——M" +ne n.n,, hoac
(M Ia kim loai, n la s6 M"™ + ne——M° nn
electron nhudng) oM
2X \—)Xz +2e X2 +2e 27X~ n)( hoéc 2nX2
(XIacCl, Br, 1)

20" ——0, +4e 0, +4e——20> 4n,, hoac 2n_,
H,——2H" +2e 2H" +2e——H, 2IlH2 hoac n.
S"——S™ +(m—n)e (m—n)n_, hoic

Y A - 7z m n S
(m, n la sb oxi héa §" +(m—n)e——S i
n<m) s"
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2ns+6 hoic 2nSM

Vi du:
S — 58" +2¢
C"——>C" +(m—n)e ]
a 56 oxi hé - hoic
(m, n la s6 oxi hoa (m—n)n_, hog
n<m) C" +(m-n)e——C" (m-n)n_,
VI du 2n +2 hOﬁC 2n 4
C?——>C"+2e C C
nFe3O4
Fe,0,——3Fe” +1e :
hOiC 5HF6+3

!
2H" +NO; +le——>NO, +H,0 Ny, hOaCEnH+

(*)
4H' +NO; +3e——>NO+2H,0 | o MOFCT N,
(*)
10H" +2NO; +8e——>N,0 +5H,0 8ny
12H" +2NO; +10e——N, + 6H,0 10n,
10H" + NO; +8e—— NH; +3H,0 8-

1
4H' +SO7 +2e—>S0, +2H,0 | 2Pso, N0OACT N,

*)
8H" +S0; +6e——>S+4H,0 6ng
10H" +S0O;” +8e——>H,S+4H,0 8ny,
Fe,O, + 8¢ ——3Fe 811&304
Fe,O, +2e——3Fe™ 20 o,
-b hoac
Mn® +(a —b)e—>Mn" € )EM" .
(a, b 1a s6 oxi hoa ciia Mn, a > b) (@=bn,,,
Vi du: 5n,, ., hodc
Mn"" +5e——>Mn" 5n
Njn+2
Cr* +(a—be——Cr" (a—b)n o hoac
,(a, b la s6 oxi hda cua Cr, a > b) (a—bn_,
Vi du: e
Cr'® +3e——Cr* 3n...hoac3n .

(*) chi diing cho truong hop chat khir 1a kim loai.
Doi vai cac qué trinh oxi hda — khur khac ta tinh twong tu.
B6 sung kién thic: Viét ban phan tng oxi héa — khir trong méi trudng axit
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Vi du: Viét qué trinh khtr caa phan tng sau:
Cu+H" + NO; ——Cu* +NO +H,0
Céach 1: Bao toan nguyén to N, O va H
Budc 1: Viét phuong trinh nhan electron:
NO; +3e——NO (1)
Budc 2: S6 nguyén tir N & hai vé cua (1) da bang nhau. Vé phai thiéu 20 nén thém
2H,0 vao vé phai dé bao toan O, va dé bao toan H thi phai thém 4H* vaove trai:
H"+NO; +3e——>NO+2H,0
Cach 2: Bao toan N, bdo toan di¢n tich va bao toan H.
Budc 1: Viét phuong trinh nhan electron:
NO; +3e——NO (1)
Budc 2: S6 nguyén tir N & hai vé cua (1) da bang nhau. Quan sat thay ¢ vé trai, tong
dién tich la 4 — (dién tich cua 1 ion NO; la 1l —, dién tich cua 3e la 3 —), trong khi
do tong dién tich & vé phai 1a 0. P& can bang dién tich voi vé phai, ta thém 4H*
(ing véi dién tich la 4+) vao vé trai. B¢ bao toan H ta thém 2H,0 vao vé phai:
4H* +NOj +3e——>NO+2H,0
Néu viét ban phan tng khtr trong méi truong kiém thi nén sir dung céch 2.
II. PHAN DANG BAI TAP VA CAC Vi DU MINH HOA
Dang 1: Tinh lugng chit trong phan \ng oxi héa — khir
, koo pliad W -

Buéc 1: Lap so do phan ung bicu dién qua trinh chuyén héa gilra cac chat, dé
thay r6 ban chat hoa hoc cua bai toan.

Bwdc 2: Nhandang nhanh phuong phap giai bai tap: Khi gap bai tap lién quan den

phan ng oxi hda — khir ma giira thong tin dé cho va yéu cau caa dé bai c6 mbi
lien hé véi nhau bang biéu thuc:

Zsé’ e nhuong.s6 mol chét khir = Zsf)' e nhan.s6 mol san phdm khir

thi ta nén dung phuong phap bao toan electron.

Buoc 3: Dya vao su thay ddi s oxi héa dé xac dinh Chat khir va chat oxi
héatrong toan bé qua trinh phan wng. Tir d6 suy ra sb mol electron trao ddi
theo s6 mol chat khir (hodc san pham oxi hoa), chat oxi héa (hoic san pham kht).

Buéc 4: Thiét lap phuong trinh bao toan electron. Ngoai ra, két hop véi cac gia
thiét khac dé lap cac phuong trinh todn hoc c6 lién quan. Tir d6 suy ra lugng chat
can tinh.

Luu y:

+  Dbivéi cac nguyén t6 ma sb oxi hoa thay ddi phuc tap (thuong 1a Fe, N...) thi chi can
quan tam dén s6 oxi hoa & trang thai dau tién va cudi cing.

Trong phuong phip bdo toan electron, néu xdc dinh sai hodc thiéu chat oxi héa,

chit khir thi phuong phdp bdo toan electron khong con diing nira.

Cac vi du minh hoa
a. Phan ung oxi hoa — khir mot giai dogn
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La phan ttng ma cac chat oxi hoa va chat khtr tac dung véi nhau roi két thic phan
tmg. Do dic diém nhu vay nén viéc xac dinh chét khi, chat oxi hoa va su thay doi
s6 oxi héa nhin chung 1a dé dang. Vi vay cd thé nhan dinh rang day 1a dang bai tap
don gian (trir truong hop phan ang tao ra mudi amoni nitrat).

Vi du 1: Hoa tan hoan toan x mol Fe vao dung dich chia y mol FeCls va z mol
HCI, thu dwoc dung dich chi chita mot chit tan duy nhét. Biéu thuc lién hé giira X, y
vazla
A xX=y-2z. B.2x=y +z.
C.2x=y+2z D.y=2x.
(Pé thi tuyén sinh Pai hoc khéi B nim 2013)

Huéng dan giai

O vi du dau tién nay, ching tdi xin phép trinh bay loi giai mot bai tap hoa hoc theo
phwong phap bao toan electron that chi tiét, dé ban doc tién theo doi, dic biét la
c4c ban doc mai lan dau tim hiéu vé phuong phap nay. Sau nay, khi da hiéu va van
dung tot phuong phép bao toan electron, ta c6 thé ludt nhanh qua cac budc 1, 2, 3
dé vao budc 4, khi d6 thoi gian giai mot bai tap sé& duoc rat ngan dén muc tbi da.
D4i voi cac chuyén dé khéc, ¢ vi du dau tién ching toi ciing trinh bay chi tiét nhu
vay.

Budéc 1: Lap so d6 phan ung biéu dién qua trinh chuyén hoa gitra céc chat, dé thay
rd ban chat héa hoc cua bai toén.

Fe+HCl—>FeCl, +H, (1)

Fe + FeCl, ——Fe(l, 2

+3 +1

Chat khir 1a Fe, chat oxi hoa 1a Fetrong FeCls va H trong HCI. Chét tan duy nhat
la FeCl..
Buéc 2: Nhan dang nhanh phuong phép gidi bai tap
bay 1a mot bai tap lién quan dén phan g oxi hoa — khir va yéu cau cua dé bai la
tim méi lién hé giita s6 mol cua chat khir va sé mol chét oxi héa, tic 1a giita thong
tin dé cho va yéu cau caa dé bai c6 méi lién hé véi nhau bing bidu thirc:

ZS6 e nhuong.s6 mol chat khir = Zs@' e nhan.s6 mol san phdm khir
Vay day 1a dau hiéu chuang to bai tap nay s& s dung phuong phap bao todn
electron.
Budéc 3: Dya vao su thay doi s6 oxi hoa dé xac dinh chat khir va chét oxi hoa
trong toan b quéa trinh phan @ng. Tir d6 suy ra sé mol electron trao di theo sd
mol chét khir (hoic san pham oxi h6a), chat oxi hda (hoic san pham khir).

Huwdng 1: Viét day da qua trinh oxi héa — khr, suy ra sé mol electron trao doi
Phan éng " Qué trinh oxi héa Qué trinh khi

+1 0
Fe+HCl—FeCl, +H, (1) | . 2H +2e——H:
Fe——Fe + 2¢ ZI—>Z
X ; 2x 1536 + le—>léze
Fe + FeCl,——FeCl, (2)
y—>¥
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e R L , B S6 mol electron nhuong l1a 2x mol
Can cur cac qud trinh oxi hdéa — kh, ta thay: (
S6 mol electron nhan 1a (y +z) mol
Huéng 2: Nham nhanh s6 mol electron trao doi trong cac qué trinh oxi héa — khir
Chat khir 1a Fe, s6 oxi hdéa cua Fe thay doi tir O 1én +2, tic la Fe da nhuong 2

electron, nén: n 2n.. = 2xmol .

Fenhuong . “UFe

. T O S F A s
Chat oxi hoa la Fe va H, so oxi hoa cua Fe trong FeCls thay doi tir +3 ve +2, tac la

+3
Feda nhan vao 1 electron, nén:n_ .. =N_, =Ngg =Y mol

S6 oxi hoa cua H trong HCI thay ddi tir +1 v& 0, tuc 12 H da nhan vao 1 electron,
nén:n, ., =N, =Ny, =z mol

Nhu vay, tong sé mol electron ma cac chat oxi héa da nhan 1a (y + z) mol.

Budéc 4: Thiét lap phuong trinh: Tong sé mol electron chit khir nhwong bang
tong sé mol electron chit oxi héa nhan. Ngoai ra, két hop véi céac gia thiét khac
dé 1ap cac phuong trinh toan hoc c6 lién quan. Giai hé cac phuong trinh dé suy ra sé
mol cua c4c chat, tir d6 suy ra lugng chat can tim.

Theo bao toan electron, ta thu duoc:

nelectron nhudng = nelectron nhan = 2X = y +Z

Luu y: Viéc nham nhanh s mol electron trao d6i rat dé dang va gitp cho viéc tinh
toan dién ra nhanh hon so véi viéc phai viét rd cac qué trinh oxi hda — khir. N6 dic
biét to ra ¢6 hiéu qua trong nhitng bai tap cé nhiéu phan tng oxi héa — khir (xem
thém & vi du 6).

Vi du 2: Cho m gam bét sit vao dung dich hdn hop gém 0,15 mol CuSO4 va 0,2
mol HCI. Sau khi cac phan ung xay ra hoan toan, thu dugc 0,725m gam hon hop
kim loai. Gia tri cia m la:
A. 16,0. B. 18,0. C.16,8. D. 11,2,
(Pé thi tuyén sinh dai hoc khéi B nam 2012)

Huéng dan giai

Sau phan tng, thu dugc hon hop cac kim loai ching t6 Fe con du, nén Cu** va H*
da phan tng het.
So do phan ung:

Fe + Cu”*——>Fe’" +Cu (1)

Fe + H' ——Fe’" +H, 2)
Chat khur 1a Fe, s6 oxi hoa cua Fe thay ddi tr 0 1én +2, chat oxi héa 1a Cu?* va H*,
s0 oxi hoa cua Cu thay doi tir +2 vé 0, s6 oxi hoa cua H thay doi tir +1 v€ 0.
Ap dung bao toan electron (vai cach thuc nham so mol electron trao doi nhu trén),
ta co:

2n =2n a =0,25 mol

Khéi lwong chat ran sau phan tng 1a:
M i = M g My o g = (M —0,25.56) +0,15.64=0,725m = m =

Fe phan ting + nH‘r : nFe phan ting
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Vi du 3: Cho 2,8 gam bt sit vao 200 ml dung dich gom AgNO; 0,1M va Cu(NOs).
0,5M, khi cac phan tng xay ra hoan toan thu duoc m gam chét ran X. Gia tri cia m
la:
A. 4,72 B. 4,08. C. 4,48. D. 3,20.
(Pé thi tuyén sinh dai hoc khéi A nam 2012)

Huéng dan giai

Ban chét phan tng:
Fe+Ag ——Fe’ +Ag 1)
Fe+Cu** ——Fe’" +Cu (2)
Néu sau 2 phan trng trén ma Ag* con du thi:
Fe”" +Ag" ——Fe™ + Ag (3)

Ta thay: n,,. =002 mol<2n, =0, mol<n +2Cu*" =0,22 =Ag" va Fe phan
tng hét, Cu? du, mudi sat tao thanh 12 Fe(NOs),. Chét ran la Ag va Cu. Vay chi
xay ra hai phan ang (1) va (2).
Theo bao toan electron, ta c6:

2nFe :l‘lAg+ +2nCu2+ phinng <:>2 0 05 0 02+2nC 24 phan tng <:>ncu2+ phinting 20,04 mol
BTCu _ _
nCu tao thanh - ncu2+ phénting - 0704 mOl-

= My = Mg o ann T My o gann = 0:02.108 +0,04.64 = 14,72 gam

Lwu y: Tai sao n, . <2ng, <n,. +2n_.. thi suy ra Ag'va Fe phan ung het,
Cu?*van con du.

Tra 16i: Ta thdy n,,. chinhla s6 mol electron ma Ag* nhan dé tao ra Ag, 2n .. la s
mol electron ma Cu? nhan dé chuyén thanh Cu,2n. 1a sé mol electron ma Fe
nhuong trong phan tng. Nén n, . <2n, chung t6 Ag* da tham gia phan ng hét,

2ng, <n, . +2n, ching to Fe phan tng hét va mudi con du. Vi Ag* da phan tng

Cu2+
hét nén chi c6 Cu?* du.

Vi du 4: Hoa tan 25 gam han hop X gdm FeSO, va Fey(SO4)s vao nude, thu duoc
150 ml dung dich Y. Thém H;SO4 (du) vao 20 ml dung dich Y rdi chuan do toan bo
dung dich nay bing dung dich KMnO, 0,1M thi dung hét 30 ml dung dich chuan.
Phan tram khéi lugng FeSO4trong hdn hop X 1a:
A.13,68%. B. 68,4%. C. 9,12%. D. 31,6%.
(Pé thi tuyén sinh dai hoc khéi B nam 2011)

Huéng dan giai
Ban chét phan ng chuan do dung dich Y bing dung dich KMnO; & nhdm xéc dinh
nong do mol/lit cua ion Fe?*:

+7
Fe’* +MnO, + H' ——Fe* +Mn*" + H,0

+2

Chat khir 13 Fe trong FeSO,, chat oxi hoa la Mn trong KMnOa.
Ap dung béo toan electron, ta co: N, =50, =5.0,1.0,03=0,015 mol
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Phan tram khéi lugng cua FeSO, trong hdn hop X 1a:
%FeSO, = %.100% =168,4%

Luu y: Trong 150 ml dung dich Y ¢6 25 gam hon hop FeSO4 va Fex(SO.)s.

20'(2)5 =3,333 gam hon hop FeSO, va Fey(SO4)s.

=Trong 20 ml dung dich Y co

Vi du 5: Hon hop X gém Ba va Al. Cho m gam X vao nudc du, sau khi cac phan
ng xay ra hoan toan, thu duoc 8,96 lit khi H; (dktc). Mat khac, hoa tan hoan toan
m gam X bang dung dich NaOH, thu duoc 15,68 lit khi H, (dktc). Gia trj cua m 1a
A. 29,9. B. 24,5. C. 19,1 D. 16,4.
(Pé thi tuyén sinh Pai hoc khbi A nim 2013)

Huéng dan giai
Ban chat phan ng 1a Ba tac dung vai H,0, Al tac dung véi H.0 va ion OH™ :
Ba+H,0——(Ba®* +20H ) +H,

Al+H,0+0H ——[AI(OH), | +H,

Coi phan ung cua X véi H2O du 1a thi nghiém 1 (TNy), phan ang cua X véi dung
dich NaOH la thi nghiém 2 (TN,). Theo gia thiét ta thay, trong cac TN; va TNy, Ba
déu phan tng hét.

Ta thay: Trong phan ting véi H20 (TN;), nhém chua phan tng hét (vi luwong khi thu
dugc khi X phan tng voi dung dich NaOH (TNy) I6n hon lugng khi thu dugc khi X
phan tng vai H0).

Goi X, y la s6 mol ciia Ba va Al ban dau.

O TNy, Al du nén dung dich chira Ba[AI(OH)4]2: x mol. Vay & TN1, sé mol Al phan
uwng la 2x mol.

Ap dung bao toan electron cho céc phan tng & TN; va TN, ta co:

—52n, +3n,, phining = 21y, <= 2x+3.2x =2.0,4 < x =0,1 mol

TN.
—— 20, +30 gy = 20y, S 2X+30 5, = 2.0,7 S 0y 4y, 45, = 0,4 mol

—E sm, =m,, +my, =0,4.27+0,1.137=|24,5 gam

Vi du 6: Cho hén hop X dang bot gom Al, Fe, Cu. Hoa tan 23,4 gam X vao dung
dich H,SOs dic, nong, du thu dugc 0,675 mol SO, (1a san phiam khir duy nhét). Cho
23,4 gam X vao binh chira 850 ml dung dich H2SO4 loang 1M (du) sau khi phan
{rmg hoan toan thu dugc khi Y, din toan bo khi Y vao éng dung bot CuO dun nong,
thdy khéi luong chat ran trong 6ng giam 7,2 gam so véi ban dau. S6 mol Al, Fe, Cu
trong hdn hop X lan luot Ia:

A. 0,15 mol, 0,2 mol, 0,2 mol. B. 0,2 mol, 0,2 mol, 0,15 mol.

C. 0,2 mol, 0,15 mol, 0,15 mol. D. 0,15 mol, 0,15 mol, 0,15 mol.

Huéng dan giai

+6
Phan ung cua X véi H2SO4 déc (1), chat khu la Al, Fe, Cu, chat oxi héa la S trong
H.SO4 dac, san pham khur 1a SO..
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+1
Phan tng ciia X véi H2SO4 lodng (2), chat khir 1a Fe, Al, chat oxi hda 1a H trong
H,SO, lodng, san pham khir 12 H,.
Phan ing cua H, véi CuO (3), chat khir 1a Hz, chat oxi hda 1a CuO. O (3) khdi
lwong chat ran giam 1a khéi lugng O trong oxit CuO bi tach ra dé chuyén vao nuéc

(CuO+H,——>Cu+H,0).
SUY ra Ny pinme = No = % =0,45 mol.

Theo gia thiét va ap dung phuong phap bao toan electron cho cac phan tng (1), (2),
27n,, +56n,, +64n,, =23,4 (4)

3n,, +3ng +2ng, =2ng, =2.0,675 (5)
(3), ta thu dugc hé phuong trinh:
3n, +2ng, = ZHHZ (6)

2n, =2ng,, =2.0,45 (7)

27n,, +56n,, +64n., =234 n, =0,2 mol
a vao (6

— M D ® 5 33n,, +3n,, +2ng, =1,35 < yng, =0,15 mol

3n, +2n, =09 ng, =0,15 mol
Luwu y: Viéc biéu dién tryc tiép s6 mol cua cac chat la cac an so trong h¢ phuong
trinh budc dau cé thé gy kho khan doi vai hau hét cac ban doc khi tham khao cuon
§éch nay, vi ban doc thuong quen v6i cach bieu dien s6 mol cua cac chat theo cac
anlax,y, z ...Vay tai sao toi van lya chon cach bieu dien nay, co hai ly do:
+ Thi nhit: Chung ta mudn ting téc do tinh toan thi diéu quan ‘trong 1a phai
nhim nhanh dwoc s6 mol electron trao déi, viéc biéu dién truc tiép s6 mol cua
cac chat chinh 12 nham muc dich d6. Vi du dé thiét 1ap biéu thirc bao toan electron
cho phéan tng (1), ta lam nhu sau: Viét biéu thirc voi mot bén 1a tdng s6 mol chat
khir, bén kia 14 s6 mol san pham khir: n a TN +0g, =ng, . Sau do nham nhanh h¢
sb cua cac an: Al va Fe nhuong 3 electron nén hé s6 mol cua Al va Fe 1a 3, Cu

+6
nhuong 2 electron nén hé so6 mol cua Cu la 2, dé tao ra SO, thi S da nhéan vao 2

+4
electron dé tao ra S (SO,)nén h¢ s6 mol SO; 1a 2. Nhu vay biéu thirc bao toan
electron s¢ la:
3n,, +3ng, +2n, =2ng,

+ Thi hai: Viéc biéu dién truc tiép s6 mol cua cac chit 1a cac an s 13 rang 1a
tryc quan hon (d& nhin hon) so véi viéc biéu dién duéi dang cac anlax,y,z, ... chi
c6 diéu cac ban chua quen ma thoi. Va ching t6i tin tudng rang cac ban s& nhanh
chong quen véi cach biéu dién nay.

Vi du 7: Cho 19,64 gam hdn hop X gébm Fe, Cu, Ag vao dung dich HCI du thu
dugc 3,136 lit Hy (dktc). Mat khéac cho toan bo X vao dung dich HNOs loéng thu
dugc V lit NO (san pham khir duy nhét ¢ dktc), dung dich Y va 12,92 gam chét rin
Z.Giatricua V la:

A. 1,792 B. 2,24. C.4,48. D. 3,36.
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| (D& thi THPT Chuyén — Pai hoc Su Pham Ha Noi, nim 2011)

Huéng dan giai
Cho X vao HCI chi co6 Fe phan tng.

3,136
22,4
=M, ) =My —M, =19,64-0,14.56=11,8 gam
Sau khi phan tng caa hdn hop X gdom Fe, Cu, Ag vai dung dich HNO3, ta nhan thay
m =12,92 gam >m, =11,8 gam chtng to trong Z c6 Fe du.

Theo bao toan electron, ta c6: n., =n =0,14 mol

chat ran Z (Cu, Ag)
Vay dung dich Y chi c6 mudi Fe(ll), vi sau khi HNO; phan g hét s& tiép tuc xay
ra cac phan ung:

Fe+Ag" ——Fe™ +Ag

Fe+Fe’" — > Fe™

Fe+Cu’" ——Fe* +Cu
_19.64-1202

= Nk phan ing véi HNO; — 5

Ap dung bao toan electron, ta co:
3ny, =2ng, phin ing

20,12

& Mo === =0,08 mol = Vg g =0,08.22,4 =[1,792 it

Xét phan ung cua kim loai voi dung dich HNO3:

Trong phan &ng cta kim loai véi dung dich HNOs,vi electron va géc NO; tao mubi
nitrat kim loai déu mang dién tich 1a 1 —, nén kim loai nhudng di bao nhiéu electron
thi ion kim loai s& nhan vé by nhiéu géc NO; dé bao toan dién tich. Nén suy ra:

n ’ =n
NOj tao mudi nitrat kim loai electron trao doi

Mé rong ra, ta thay:
Trong phan (ng cua kim loai véi dung dich H.SO;4 thi:

_ nelectron trao déi

SO3™ tao muGi 2

Bay gio ta s& sir dung két qua trén dé giai cac bai tap & céc vi du 8, 9 va 10:

Vi du 8: Hon hop X gém 14 gam Fe va 5,4 gam Al. Cho X tac dung véi dung dich
HNO;, chi thoét ra khi N (san pham khir duy nhat). Thé tich dung dich HNO3 2M
t6i thiéu can ding dé hoa tan hoan toan hon hop X Ia:

A. 720 ml. B. 840 ml. C. 660 ml. D. 780 ml.

Huéng dan giai
Thé tich HNOs tdi thiéu can dung dé hoa tan hét hdn hop kim loai X khi mudi sit
tao thanh 1a mudi Fe (I1). Vi néu tao thanh muéi Fe (III) thi luvong electron nhudng
nhiéu hon, nén sb mol electron nhan ciing nhiéu hon, tic & HNO3 can dung nhiéu
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hon. Ngoai ra s6 mol NO; tao mubi Fe(IIl) ciing nhiéu hon s6 mol NO; tao mudi
Fe (11).
Ap dung bao toan electron, ta co:
Dyeron moasi = 100y, =20, +3n,, =2.0,25+3.0,2=11=n, =0,11 mol
Theo bao toan nguyén t6 N va bao toan dién tich, ta co:

n =N +n 2 . )
HNO; NOj tao mudi nitrat kim loai N trong sin pham khit

y =n .
NO; tao mudi nitrat kim loai electron trao doi

1,32
= 1IIHNO‘; = neleclron trao ddi + 1llN trong N, = 1’32 m01 = VHNO3 = ’; = 0’66 Ht = 660 ml
%/_/

S —
11 2.0,11

Vi du 9: Cho m gam hdn hop Fe va Cu ¢ ti 1& s6 mol 12 1:1 téc dung véi lugng vira
du véi V lit dung dich HNO; 1M. Khi phan ung két thiac thu dugc dung dich A
(khdng chira mubi amoni), 13,44 lit hdn hop khi NO va NO; (dktc) co ti khdi so véi
hidro 14 19 va 4m/15 gam chét ran. Gia tri caam va V la:

A.60val,s. B.48va1,8.

C.48val2. D.72val,2.

Huéng dan giai
Theo gia thiét, ta co:
13,44

Nyo TNy, = »
9

=0,6 mol
gid thit n,, =0,3 mol
—=t =

30n,, +46ny,, _190-33 Mo, = 0,3 mol

Nyo 1y,

Mo, Nno,) =

Khéi Tugng chét rin con lai 1a %‘ gamnho hon khéi luong cia Cu 1a 61473‘ gam,

ching to Cu da phan ang mot phan va Fe da tham gia phan ang hét (vi Fe c6 tinh
kht manh hon Cu). Chat ran 1a Cu con du. Do Cu du nén dung dich A c6 chua
Fe(NOs)2 va Cu(NOs).. Theo gia thiét va bao toan electron, ta co:

ia thiét
gia thié n

m
n., =—— mol
0

Fe — gy 1

2ng, +2n, phindng — 3ny + Ny,

m m 4m
<2 —+4+2(——-——)=3.0,3+0,3=m =148
120 720 1564 m

Van dung bao toan dién tich va bao toan nguyén té N, ta co:
=3ny, + Ny,

. P . =Nn 2
NO; tao mudi nitrat kim loai electron trao doi

n =Nn +n 2 . )
HNO; NOj3 tao mudi nitrat kim loai N trong sin pham khir

=Ny, = (Bny, + Ny, )+ (g + Ny, )=1,8mol =V, HNO, IM = 1,8 lit
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Vi du 10: Cho 12,9 gam hdn hop Al, Mg phan ting vira hét véi dung dich H,SO4
dac, néng. Sau phan ung thu dugc 0,125 mol S; 0,2 mol SO, va dung dich X. Co
can dung dich X thu dugc m gam mudi. Gia tri caa m la:

A. 68,1. B. 84,2. C.64,2. D.123,3.

Huéng dan giai
Str dung bao toan dién tich va bao toan electron, ta co:

n wasi | 0N +2ng,
n_, = electron trao doi — 2 _ 0,575 mOl
SO;” tao muoi 2
BTKL _ _ _
M E My o TG 12,9+0,575.96 = 68,1 gam

Vi du 11: Hoa tan hoan toan m gam Al bang dung dich HNOj3 lodng, thu dugc
5,376 lit (dktc) hdn hop khi X gom Nz, N2O va dung dich chira 8m gam mudi. Ti
khdi caa X so véi Hz bang 18. Gié tri ciia m 14
A. 17,28. B. 19,44, C. 18,90. D. 21,60.
(Pé thi tuyén sinh Pai hoc khéi A nam 2013)

Huéng dan giai
Theo gia thiét, ta co:

n, +ng, =m:0,24
gié thiet ’ ’ 224 Ny, = 0,12 mol
— 28n, +44n = n. - =0.12 mol
M, . N,0) =% %0182 N0
ny +0y,
_ma g, —n, =2 _0,037m=m —213.0,037m = 7,888m < 8m
AI(NOy); — Al — 27 =Y Al(NOy); — b - 0

Suy ra phan tng tao ra ca mudi NHsNOs.

=8m—7,888m=0,112m gam = n, \, = 0 18102‘“ =0,0014m (mol)

= Myy o,

Ap dung bao toan electron, ta co:
3n,, =8ny o +10ny +8nyy, vo,

<3.0,037m =8.0,12+10.0,12+8.0,0014m < m =|21,6 gam

Luu y: Déi véi phan ang ciaa Mg, Al, Zn véi dung dich HNO3 lodng, ngoai nhitng
san pham khu 1a khi N2, N2O, NO thi trong dung dich con c6 thé c6 mot san pham
khir khac 1a muoi NH4NOs. )
Xét phan trng cta kim loai hodc muoi chira ion kim loai con c6 tinh khir (vi du Fe
trong mudi FeClp, Fe(NO3),...) voi ion NO; trong méi truong H*.
Tir ban phan tng khir ion NO; thanh san phiam khir NO:

4H" +NO; + 3e——>NO + 2H,0

2+

n . . S L. \ _
H_ >4 thi H* du, ngugc lai néu —— <4 thi NO; du.

n n
NO,” NO,”

Suy ra: néu

+ Néu H* du thi s6 mol electron trao d6i duoc tinh theo ion NO; :
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nelectmn trao déi = 3nN0g phan tng va trong tmong hop nay 1ﬂlNO = nNO; phan ting
+ Néu NO; du thi ta tinh so mol electron trao ddi theo ion H™:
_3 . Sne ho 13 1
N jectron trao déi — ZnH*' phan ting va trong tmong Op nay nNyo = ZnH+ phan tng

Bay gio ta s& sir dung két qua trén dé giai bai tap ¢ cac vi du 12, 13, 14:

Vi du 12: Cho a mol Fe tan hoan toan trong dung dich chira b mol HNOs (ti 1& s6
mol a: b = 16: 61), thu duoc mot san pham khir duy nhat 1a NO va dung dich chi
chira mudi nitrat. S6 mol electron do lwgng Fe trén nhuong khi bi hoa tan la:

A. 2a. B. 3a. C. 0,75bh. D. b.

Huéng dan giai
Vi dung dich sau phan tng chi chita mudi nitrat nén HNO3 da phan ung hét. Vay ta
tinh s6 mol electron ma Fe nhuong theo lugng H* ban dau (khdng tinh theo Fe vi c6
thé Fe chua chuyén hét thanh Fe®*):

4H" +NO; +3e——>NO+2H,0

b —— 0,75b
Theo bao toan electron, ta co: np ;... =%nw = %b =10,75b

Vi du 13: Thuc hién hai thi nghiém:

+ Thi nghiém 1: Cho 3,84 gam Cu phan Gng véi 80 ml dung dich HNO3 1M thoat

ra V1 lit NO.

+ Thi nghiém 2: Cho 3,84 gam Cu phan rng v6i 80 ml dung dich chira HNO3; 1M

va H,S0,4 0,5 M thodt ra V, lit NO. Biét NO 1a san pham khtr duy nhat, cac thé tich

khi do & cing diéu kién.

Quan hé gitra Vi va V; la

A. V2 = Vl. B. Vz = 2V1. C. Vz = 2,5V1. D. V2 = 1,5V1.

(Pé thi tuyén sinh Pai hoc khéi B nam 2007)

Huéng dan giai
Ban chat phan Ging ¢ céc thi nghiém la:
Cu+NO; + H" ——Cu* + NO+H,0 (1)
V6i dang bai tép ndy, cac tac gia thuong sir dung phuong trinh ion rat gon. Tuy
nhién, néu sir dung bao toan electron két hop v6i ban phan tmg ion — electron thi s&
qgan gon hon.
O thi nghiém 1:
3
Zne chélt khit nhuong Zne chit oxi hoanhan < 2ng, (IND = Zn}p < N, (1) = 0,03 mol

O thi nghiém 2 ngudi ta cho thém H,SO, nham muyc dich cung cap thém H* dé phan

Ny 016
n__ 0,08

NO;

ing oxi héa Cu tiép tuc din ra. Vi =2<4 = NO; du, nén sb mol

electron nhan tinh theo H*.
Tinh tuong tu nhu trén, ta co:
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n =0,06 mol =n —>Cu vira hét

Cu (TN,) Cu (ban dau)
nCU(TNI) :nNO(TNl) :VNO(TNI) :&:l:>
n n V, Vv, 2 2 L

Cu (TN,) NO (TN,) NO (TN,) 2

Vi du 14: Cho 0,3 mol bdt Cu va 0,6 mol Fe(NOs), vao dung dich chira 0,9 mol
H>SO4 (loang). Sau khi cac phan wrng xay ra hoan toan, thu dwgc V lit khi NO (san
pham khtr duy nhét, & dktc). Gia tri cua V la
A. 6,72. B. 8,96. C.4/48. D. 10,08.
(Pé thi tuyén sinh Pai hoc khbi B nam 2010)

Huéng dan giai
Chét khir 1a Cu, Fe?*, chét oxi hda la NO; trong mdi truong H*.
n, 18

n NO;~ L,

Do =1,5<4 =H" thiéu, nén sb mol electron nhan tinh theo H*.

Ap dung bao toan electron, ta co:
3

Zn}I+ ohining = 2ng, +ng, =2.0,3+0,6=n =1,6 mol < 1,8 mol

H* phantng

=H* va NO; con du, Cu va Fe?*da phan ung hét.
. 1 1 :
Taco: ny, = an i g 1.1,6 =0,4 mol = Vg 4, =1(8,96 lit

thi H* phan tng hét, khi d6 sé mol

Y. 3
Luu y: O bai trén néu 2n,, +n . > an —
NO s tinh theo mol H*ban dau. Néu dé bai yéu cau tinh khdi luong céc chat trong
dung dich thi ta phai chia y dén thir ty oxi hda: Cu c6 tinh khir manh hon nén bi oxi
hoa trudc Fe?'.

Vi du 15: Hoa tan hoan toan hdn hop gdm 9,75 gam Zn va 2,7 gam Al vao 200 ml

dung dich chtra ¢éng thoi HNOs 2M va H,SO, 1,5M thu khi NO (san pham khur duy

nhét) va dung dich X. C6 can dung dich X thu khéi lugng mudi khan la:
A.41.25gam. B.53,65gam. C.44,05gam. D. 49,65 gam.

Huéng dan giai
N, =Ny, + 2=0,2.2+2.0,2.1,5=1mol
- =Ny, =0,2.2=0,4 mol

NO;

ng, =nyg =0,2.1,5=0,3 mol

Neora

Theo gia thiét:( n

Ban chat phan (ng: Zn, Al la chat khir, NO; trong méi truong H* 14 chét oxi hoa.
Ap dung bao toan electron, ta co:
3n,, +2n, =3n

n
<3.0,1+2.0,15=3n,, < n,, =0,2 mol :><

n
NOj phan tng

=0,2 mol

Sau phan tng trong dung dich co:
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_A13+, Zn2+ T
SO; ™ :0,3 mol ; § Al,(SO,),
—<an_y (HNO, + H,0) T +mugi khan
NO; du :0,2 mol ’ ZnSO,
H" du :0,2 mol

dung dich sau phan tng

— M, =my, +m, +my, =(9,75+2,7)+0,3.96=[41,25 gam

Luu y: Cac axit HNOs, HCI dé bay hoi. Trong dung dich sau phan tng ¢6 0,2 mol
H* va 0,2 mol NOj;, khi cd can dung dich ching két hop vira da véi nhau thanh
HNO; thoat ra khoi dung dich.

b. Phan vmg oxi héa khir nhiéu giai doan

La phan tng ma chit oxi hda, chét khir tac dung véi nhau, san pham thu duoc lai
dem cho phan ng véi cac chat khac va qué trinh lai tiép tuc dién ra nhu vay cho
dén khi két thic phan tmg. C6 nghia tir nhitng chat ban dau dén san pham cudi cliing
da xay ra mot loat cac phan @ng trung gian. Day 1a dang bai tip ma dé thi dai
hoc tir nim 2009 dén nay hay khai théc. O dang bai tap nay viéc xac dinh chét oxi
hoa — khir kho khan hon, vi c6 nhitng chat ¢ giai doan nay la chat oxi hda hoac chat
khtr, nhung nhin t6ng thé lai chi déng vai trd chét trung gian va khéng mang tinh
oxi hoa — khir. Bé x4c dinh duoc chat oxi héa — khtr ta nén lap so d6 phan tng (so
dd chuyén hoa giira cac chat).

Vi du 16: Cho m gam Fe vao binh chira dung dich gdm H,SO, va HNOs, thu dugc
dung dich X va 1,12 lit khi NO. Thém tiép dung dich H,SO. du vao binh thu dugc
0,448 lit khi NO va dung dich Y. Biét trong ca hai truong hop NO 14 san pham khir
duy nhét, do & diéu kién tiéu chuan. Dung dich Y hoa tan vira hét 2,08 gam Cu
(khdng tao thanh san pham khir cia N*®). Biét cac phan (mg déu xay ra hoan toan.
Giatricuiam la
A. 2,40. B. 4,20. C. 4,06. D. 3,92.
(Pé thi tuyén sinh Pai hoc khéi A nam 2013)

Huéng dan giai
Khi cho Cu vao dung dich Y khdng tao san phdm khtr caa N*5, chuang to trong Y
khong con NO; . Dung dich Y c6 thé c6 Fe?* hoac khong.
So dd phan tng:
{st04 L){soi-, NO3‘—' .50, a ( SO, H* w%{soj-, H
HNO3 Fez+’ Fe** F62+, Fe** Fe“, Cu’*
dung dich X dung dich U
Sau tat ca cac phan ung dung dich thu duoc chira Fe?*, Cu?*, H* va SO} ™.
Nhu vay, chit khtr 1a Cu va Fe, sb oxi héa cua Cu va Fe déu tang tir 0 1én +2, chat
oxi héa la NO; trong méi trudng H*, san pham khir 1a NO, s6 oxi héa cua N giam
tlr +5 V& +2.
Ap dung bao toan electron, ta co:
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2ng, +2ng, = SZnNO

o, =220 _20’0325 2 _ 0,075 mol = m,, =0,075.56 =[4,06 gam

Vi du 17: Tron 5,6 gam bot sat véi 3,2 gam bot luu huynh rdi nung nong trong diéu
kién khong co khong khi, thu dugc hdn hop rin Y. Cho Y tac dung voi luong du
dung dich HCI, giai phéng hdn hop khi Z va con lai mot phan khéng tan G. Dé a6t
chéy hoan toan Z va G can vira du V lit O, (¢ dktc). Gia tri cua V la:

A.28. B. 3,36. C. 3,08. D. 4,48.

Huéng dan giai
Theo gia thiét suy ra: Z gom H,S va Hz, G 1a S. Vay phan tng cta S vadi Fe xay ra
khong hoan toan, Y gom FeS, S du va Fe du.

So dd phan tng:
chatrin G:S{ o
0 FeS s SO,
et—0> Fe dy —rdH h6nhc_>pkh1’Z{ : I+{1 8
S H2 2
S S du +2
dung dich mu6i : FeCl,

Cin ctr vao so d6 phan tng ta nhan thdy: Chat khir 1a Fe va S, sau phan tmg s oxi
héa cta Fe 12 +2, cta S 1a +4, chit oxi hoa s& 1a O, sau phéan Gng s6 oxi
hoa clia oxi Ia —2.Ap dung béao toan electron, ta co:

2ng, +4ng =4n,

en,, :M =0,15 mol =V, =0,15.22,4=[3,36 Iit

Vi du 18: Cho hoi nuéc di qua than nong do, thu duoc 15,68 lit hon hop khi X
(dktc) gdm CO, CO; va H,. Cho toan bo X tac dung hét véi CuO (du) nung ndng,
thu duoc hdn hop chat rin Y. Hoa tan toan bd Y bang dung dich HNOs (lodng, dur)
dugc 8,96 lit NO (san pham khir duy nhat, & dktc). Phan trim thé tich khi CO trong
X1a:
A. 18,42%. B. 28,57%. C. 14,28%. D. 57,15%.
(Dé thi tuyén sinh dai hoc khbéi B nam 2011)

Huéng dan giai

+4
Co hén hop khi va hoi {coz

o 2
C_ M0 i hivloo —tcwo.r H,O

H

+5

HNO,

. Cu +2 +2
2 chatran Y Cu(NO,), +NO
wo [ TR

Cin cir vao so d6 phan (g ta thay: Chat khir 1a C, chat oxi hoa 1a HNO3, san pham
khtr caa HNO3 la NO.
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Trong qué trinh phan g nay, sd oxi hoa cua C ting tir 0 1én +4, s6 oxi hoa cia N
giam tir +5 ve +2.
Theo gia thiét, bao toan electron, bao toan nguyén to C, ta co:

Ng, +ng +n, =07

0 28 o n.=0,3
=<4n. =3n,, =3.2’2—4=1,2:> N, +0, +0, =0,7=n, =0,4 mol
Ng, +Ngy =Ng Neo, +hgo =0,3 (*)

],Dé thay O trong CO va CO2 1a O cua H20, Hy sinh ra 13 H cua nude.
Ap dung bdo toan nguyén t6 H, O, ta co:

Ny o= =0,4
= =N+ 2nco2 =0,4 (¥*).
N, + 2ncoz =Ny
=0,1 mol 0.2
Giai hé phuong trinh (*) va (**): 0.2 mol = %V, = ﬁ.lOO% =(28,57%
=0,2 mo )

Tir két qua trén ta thay:

Trong phan (g khir C bang hoi nudc, ta ¢6:[n, =ng, +2n,,

Vi du 19: Cho m gam hdn hop X gém Fe, Cu vao cbc chura dung dich H2SO4 lodng,
du thu dwoc V lit khi Ha. Thém tiép NaNO; (du) vao cdc dén khi phan ung xay ra
hoan toan thay thoét ra 1,5V lit khi NO duy nhit bay ra. Thé tich khi do & cung diéu
kién. Tinh % khéi lwong Cu trong hdn hop X.

A. 66,67%. B. 53,33%. C. 64,0%. D. 33,33%.

Huéng dan giai

So d6 phan tmng:
0
V litkhi H,
0
+1 3+ 2+
hon hop X - — %, 2 g LS
: 0 M . |Fe” . H NaNO + + 2
Cu trong coc O C i«(—%%) H", Na* + NO
, Lu _ _
! SO; ,NO;

Pé don gian cho viéc tinh toan ta coi V lit H, tng véi 1 mol Ha. Suy ra 1,5V lit NO
ung véi 1,5 mol NO. ’ ’

Trong phan ing (1), Fe la chat khir va H* Ia chat oxi héa. Trong phan tng (2), Cu,
Fe?* 1a chat khir, NO,™ trong méi truong H* 14 chét oxi héa.

2ng, =2n, =2.1

Ap dung bao toan electron cho phan tng (1) va (2), ta co:
+n, = 3n,, =3.1,5

1IICu

e =175 mol 1.56+1,75.64

n. =1 mol
@{ Fe :%Cu:ﬂ.m: 66,67%
n w =

Vi du 20: Nung hdn hop bot gom Al va Fe;0; (trong diéu kién khong c6 oxi), thu
duogc hon hop chat ran X. Chia X thanh 2 phan bang nhau:
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+ Cho phén 1 vao dung dich HCI (du) thu duoc 7,84 lit khi Hy (dktc).
+ Cho phan 2 vao dung dich NaOH (du) thu dwoc 3,36 lit khi Ha (dktc).
Biét rang cac phan mg déu xay ra hoan toan. Phan tram khdi lugng ctia Fe trong
hon hop X 1a:
A. 42,32%. B. 46,47%. C. 66,39%. D. 33,61%.
(Pé thi tuyén sinh Cao ding nam 2012)

Huéng dan giai
Cho chét ran X tac dung véi dung dich NaOH thay giai phong khi Ha, chang to
trong X c6 Al du. Vi phan tng xay ra hoan toan nén suy ra Fe,O3 da phan tng hét,
X gom Al du, Fe va Al;Os.
So d6 phan tng:

+2
. FeCl, )
Fo 0, Fe, Ald = o
e & "
0 2 (1) e rnborX . AlCl;, HCI du
+3

Al Al O, %)_) NaAlO, | 10{2*

NaOH du

+ O hudng phan tng (1), (2): Al la chat khr, chét oxi hoa la Fe;O3 va HCI, san
pham khir cua HCI 1a Ho. O huéng phan tmg nay, s6 oxi hoa cua sit thay doi tir +3
xuong + 2, sd oxi hoa cua nhom thay dbi tir 0 1én + 3, s6 oxi hoa cua H thay doi tir
s6 oxi hoa + 1 xudng 0.
+ O huéng phan tng (1), (3): Al 1a chit khir, chit oxi hoa 1a Fe,O3 va H,0 trong
dung dich NaOH, san pham khtr cua H,0 1a Hz. O hudng phan tmg nay, s6 oxi hoa
clia sat thay doi tir +3 xudng 0, s6 oxi hoa ciia nhom thay ddi tir 0 1én +3, s6 oxi hoa
ctia H thay d6i tir +1 xudng 0.
Ap dung bao toan electron cho phan tng (1) + (2) va (1) + (3), ta co:

srE {?mA] =2ng, o +2n0 - {3nAl —2ng o =2.0,35 {nAl =0,3 mol

n

=
3n,, —6np, o =2.0,15 o. =0,1 mol

Theo bao toan khéi lugng va bao toan nguyén té Fe, ta co:
{mx =M e 0 banaia = 0-3-27+0,1.160 = 24,1 gam
=

nFe trong X 2 Fe 0, 2 O l 0 2 1'1’101
Vay phan trim khéi lugng ciia Fe trong hdn hop X Ia:
_02 516 100% =|46,47%

Fe trong X 2 4
b

3n, =6n , +2n,.

Fe,05

J%om

Dang 2: Xéc dinh chit kht, san phdm khir

Dé xéac dinh chat khtr, san pham kht trong phan tmg ta lam nhu sau:

Dbi v6i viée tim chat khir 13 kim loai: Dya vao gia thiét va ap dung bao toan
electron dé 14p cac phuong trinh toan hoc, tir d6 suy ra biéu thic lién quan giira
nguyén tir khdi ctia kim loai (M) va s oxi hoa cua n6 (n). Thir véi n bang 1, 2, 3
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suy ra gia tri M phu hop.

Doi voi viéc xac dinh san pham khtr (NO, N2, SO, HS...) hoic cac chat khir khéc
(FeO, Fes0,...): Ta tinh xem qué trinh khir hodc qua trinh oxi hoa da trao d6i bao
nhiéu electron, tir d6 ta suy ra cong thirc cua san phim khir hogc chat khu.

Cac vi du minh hoa

Vi du 1: Khi cho 9,6 gam Mg tac dung hét' v61 dung dich H>SO, dém dac, thdy c6
49 gam H>SO4 tham gia phan ung, tao mudi MgSO4, H2O va san pham khir X. X
la:

A. SO.. B.S. C. HaS. D. SO,, H,S.

Huéng dan giai
Tur ban chat phan ung ta thay: X cd thé la S hoac HzS hodc SO..
Theo gia thiét va bao toan nguyén té6 Mg va S, ta co:

ny g, =0,5mol
= =ny,=n -n

X H,S0, Mgso, — Dx = 0,1 mol
n Ny, = 0,4mol 2

MgSO, —

Gia sir s6 electron ma S*® da nhén vao dé tao ra san pham X 1a n, ta c6:

D 0 hiome = D Mo an <> 2Ny, =10 :>n=8:>+SG + 8¢—>§2 =Xla

Vi du 2: Hoa tan 5,95 gam hdn hop Al, Zn c6 ti 1¢ mol twong (ing 2 : 1 bang dung
dich HNO3 loang du thu dugc 0,896 lit khi X 1a san pham khu duy nhat ¢ dktc. X
la:

A. NO. B. N.. C.N2O. D. NOa.
Huéng dan giai
. |27n,, +65n, =5,95 n, =0,05mol
Theo gia thiét:y “ = van, = 9896 _ 6,04 mol.
n, :n, =2:1 A = 0,1 mol 2.4

Goi a la s6 electron N*® nhan dé tao ra 1 phan tir khi X.
Theo bao toan electron, ta co:

3n, +2n,, =an, <3.0,1+20,05=a.0,04=a=10=>
(2N +10e——N, )

Vi du 3: Cho hdn hop gom 6,72 gam Mg va 0,8 gam MgO tac dung hét véi lugng
du dung dich HNOs. Sau khi cac phan tng xay ra hoan toan, thu dugc 0,896 lit mot
khi X (dktc) va dung dich Y. Lam bay hoi dung dich Y thu dugc 46 gam mudi
khan. Khi X la:
A. NOa. B. N2O. C. NO. D. No.
(Pé thi tuyén sinh Cao ddng nam 2010)

Huéng dén giai
So d6 phan tng:
0
Mg :0,28 mol ) ..
+2g mo M)O 896 X T + dung dich Y —2"" 546 gam mudi
MgO: 0,02 mol
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%nMg(No3 , =Ny + My =0,3 mol & my,, o, =44,4 gam <46 gam
nhan xét . . 46 — 44’ 4
———C6 NH,NO, trong dung dich Y =n , =—=0,02 mol

NH,NO,
C}Qi n 1a sb electron trao ddi dé tao ra X.
Ap dung bao toan eletron, ta co:
2n,,, =8Ny, o, +N0y <2.0,28=8.0,02+n.0,04=>n=10=>

(12H" +2NO; +10e——N, +6H,0)

Vi du 4: Oxi héa hoan toan m gam kim loai X can vira da 0,25m gam khi O,. X la
kim loai nao sau day.
A Al B. Fe. C. Cu. D. Ca.
(Pé thi tuyén sinh Cao ding nim 2012)

Huéng dan giai
Goi n la so electron ma kim loai X nhuong trong phan (ng véi O..
Ap dung bao toan electron, ta ¢6: > " n_ e = 2 Me shan

m 0,25m
—n=

. '425232M11_)HZ2Z>X:64:>X13CU
X 32 n

Vi du 5: Cho 0,01 mol mét hop chét cua sat (hop chat X) tac dung hét véi H,SO4
dic nong (du), chi thodt ra 0,112 lit (¢ dktc) khi SO, (Ia san pham khtr duy nhat).
Cong thirc cua hop chat sit dé 1a:

A. FeCO:s. B. FesO.. C. FeO. D. FeO hoac Fes0,.

Huéng dan giai

Goi n la so electron ma hgp chat sat nhuwong.
Theo gia thiét va bao toan electron, ta co:
D N e = 205, =0,01

D0, e =0,01n
C6 ba hop chit 1a FeO, FesO4 va FeCOj3 c6 thé nhuong 1 electron trong phan tng,
nhung FeCOs con cho ra khi CO,. Nén X c6 thé la [FeO hoic Fe,0,

>:>0,01n=0,01:>n=1

Vi du 6: Hoa tan 82,8 gam kim loai M trong dung dich HNOs loang thu duoc 16,8
lit hon hop khi X (dktc) gom 2 khi khéng mau khdng hoé nau trong khéng khi. Ti
khéi hoi ctiia X so véi Hy 1a 17,2. Kim loai M la (Biét phan ing khdng tao ra
NH4N03)Z

A. Mg. B. Ag. C. Cu. D. Al

Huéng dan giai
Theo gia thiét ta suy ra hai khi 1a N2 va N2O.
28n, +44n
/N, N0 17,2.2

I n, =0,45 mol
gia thiét nNz +nN20 = 2

n, , =0,3 mol
ny +ny,=075 0

Goi n la sb electron ma kim loai M nhuong trong phan ¢ng.
178




khangvietbook.com.vn DT: (08) 39103821 — 0903906848

Ap dung bao toan electron, ta co:
Zne nhudng = Zne nhan g 1ll'nM = 8nN20 + 1OnN2

82’8 bién luan PN
&n. =8.0,3+10.0,45:>M=12n—>n=2:>M=24:>-MlaM
M -g

Vi du 7: Hoa tan hoan toan 1,805 gam hdn hop gém Fe va kim loai X vao bang
dung dich HCI, thu duogc 1,064 lit khi H,. Mat khac, hoa tan hoan toan 1,805 gam
hn hop trén bing dung dich HNO lodng (du), thu dugc 0,896 lit khi NO (san
pham khtr duy nhat). Biét c4c thé tich khi déu do ¢ diéu kién tiéu chuan. Kim loai X
la:
A. Al. B. Cr. C. Mg. D. Zn.
(Pé thi tuyén sinh Pai hoc khéi A nam 2013)

Huéng dan giai
1,064

n, = =0,0475 mol
X : 22 4
Theo gia thiét: 089
n =0,04 m
N T 04

Gia sir kim loai X c6 hoéa tri n khong doi.
So d6 phan ang:

(Fe, X) +(H*, CI")——(Fe*", X"",CI" )+ H, (1)

(Fe, X)+(H",NO;)——>(Fe’*, X"*,NO;) + NO + H,0 (2)
+ Trong phan ung (1), chat khtr la Fe, X, chat oxi héa 1a HCI, san phém khir 14 Ha.
Trong phan Ung nay, Fe thay déi sb oxi hoa tir 0 1én +2, M thay d6i sb oxi hoa tir 0
1én +n, H thay ddi s6 oxi hoa tir +1 vé 0.
+ Trong phan tmg (2), chat khir 1a Fe, X, chét oxi hoa 1a HNOs, san phém khur 1a
NO. Trong phan tmg nay, Fe thay d6i s6 oxi hoa tir 0 1én +3, M thay d6i sb oxi hoa
tir 0 1én +n, N thay d6i s6 oxi hoa tir +5 vé +2.
Theo gia thiét va bao toan electron, ta co:

56n;, +n.M, =1,805 ng, =0,025 mol
= 42ng +nny =2n,; =2.0,0475=0,095 = {n.n, =0,045 mol
3ng, +n.n, =3n,,=3.0,04=0,12 n.M, =0,405 mol

M,
= —X _g_ b 3 M =27 g/mol=XIaAl
n

Luwu y: Néu truong hop nay ta khong tim dugc két qua thi loai cac phuong én A, C,
D va chon B (vi B 1a phuong an duy nhat kim loai c6 su thay doi hoa tri trong phan
ung vai HCI va HNO3).

Vi du 8: Hoa tan m gam hdn hop A gdm Fe va mét kim loai M (c6 héa tri khdng
d6i) trong dung dich HCI du thi thu duge 1,008 lit khi (dktc) va dung dich chua
4,575 gam mudi khan. Hoa tan hét cing lwong hdn hop A & trén trong dung dich
hon hop HNO; dic va H,SO4 ¢ nhiét do thich hop thi thu dugc 1,8816 lit hon hop
hai khi (dktc) co ti khdi so véi Hz 12 25,25. Kim loai M 1a;
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A. Fe. B. Mg. C. Ca D. Al
Huéng dan giai
Taco: n, =n, =2n, =0,09 mol—==—>mq, , =4,575-0,09.35,5=1,38 gam
Hon hop hai khi chic chan c6 chira NO (vi HNO; 14 axit dac), mat khac khdi luong
mol trung binh caa hai khi 1a 50,5 nén khi con lai 1a SO, (M = 64).
Ny, +10g, =0,084
gid thiét

&£ 46nNOZ +64nS02

{HNOZ =0,063 mol

=
=50,5 ng, =0,021 mol

IlN02 + l’lsl02
Goi n la s6 electron ma kim loai M nhudng trong phan ang.

Trong phan ung cua Fe, M vai HCI, chat khir 14 Fe, M, san pham khtr 1a H,. Trong
phan @ng caa Fe, M véi HNOs dac, H2SOs, chat khir 1a Fe, M, san pham khir 1a NO,
va SO..

Theo gia thiét va bao toan electron ta co:

M.n,, +56n,, =1,38 M.n,, +56n,, =1,38
= qnny, +2ng, =2n, < ¢nny +2ng, =0,09
n.n, + 3nFe =1y, + 2nsoz n.n, + 3nFe =0,105

ng, =0,015 mol

< n.n,, =0,06 mol :M=9:>n=3,M=27:> Mla Al
n

M.n,, =0,54 mol

Dang 3: Xac dinh chit, tinh lwgng chit trong qua trinh dién phan
Phuong phap giai

Budc 1: Tinh s6 mol electron trao doi trong qua trinh dién phan (néu dé bai cho
biét thoi gian dién phan va cuong d6 dong dién).
N It wongas /1 : Cudng do dong dién tinh bang ampe

e 96500 "\t : thoi gian dién phan tinh bing giay
Budrc 2: Xac dinh chinh xac thir ty khir trén catot, thir tw oxi hda trén anot cia cac
ion va H.0 (Pay la budc rat quan trong, néu lam sai bugc nay thi s& khdng tim
dugc két qua cua bai toan).
Buwéc 3: Ap dung dinh luat bao toan electron cho qua trinh dién phan:
S6 mol electron trao d6i = SO mol electron ma cac ion duwong va H,O nhan ¢ catot

=56 mol electron ma céc ion am va H,O nhudng ¢ anot.

Luu y:
Thir ty khur tai catot (cuc am) xay ra theo thir ty wu tién tur trdi qua phai
Ag" Fe’* Cu®* H' .. Ni*" Fe* Zn*" LG Al Mg* ... K"
Ion bi khir trong dung dich *” |Ton khong bi khir trong dung dich

Thir tu oxi hoa tai anot (cuc duong) xay ra theo thir tu wu tién tir trai qua phai:
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anot kim loai
i
M S I B CI' OH|H,0
bi oxi hoa trong dung dich

SO, NO,” F~
khong bi oxi héa trong dung dich

—1% 52H,0——4H" +0, +4e

catot

Phan ung dién phan H,O ¢ cac dién cuc:
——2H,0+2e——>H, +20H"

Trong qua trinh dién phan, khéi lwvong dung dich giam bing khéi lwrgng cia céc
khi thoat ra va kim loai sinh ra bam vao dién cuc.

Cac vi du minh hoa

Vi du 1: Tién hanh dién phan (véi dién cuc tro) V lit dung dich CuCl, 0,5M. Khi
dimg dién phan thu dugc dung dich X va 1,68 lit khi Cl, (dktc) duy nhat & anot.
Toan bd dung dich X tac dung vira da véi 12,6 gam Fe. Gid tri cua V la
A. 0,60. B. 0,15. C. 0,45. D. 0,80.
(Pé thi tuyén sinh Cao dang nam 2012)

Huéng dan giai
So do phan ung:
0 0
2 dien phan Anot : Cl,, Catot : Cu

CuCl, — %o, o .

CuCl, du—"—FeCl, + Cu

Chat oxi héa la Cu**trong CuCly, chét khir 1a Fe va mot phan CI- trong CuCls.
Ap dung bao toan electron cho toan b qua trinh phan tng, ta c6:

2n,, +2n, =2n ©2.0,225+2.0,075=2n

Cu?* ban ddu Cu?* ban ddu

0,3 p
=N g = 032 Ve, = 05 -

Vi du 2: Bién phan dung dich hdn hop gém 0,1 mol FeCls, 0,2 mol CuCl, va 0,1
mol HCI (dién cuc tro). Khi & catot bat dau thoat khi thi ¢ anot thu duoc V lit khi
(dktc). Biét hiéu suit cua qua trinh dién phan 12 100%. Gié tri cua V la:
A. 5,60. B. 11,20. C. 22,40. D. 4,48.
(Pé thi tuyén sinh dai hoc khéi B nam 2012)

Huéng dan giai
Thtr tu khur & catot: Fe** >Cu® >H' >Fe**
Khi & catot bt dau thoat khi tirc 1a H* vira bat dau bi khir (khong dang ké), khi do
Fe®* da bj khir hét thanh Fe?* va Cu?* vira bi khir hét thanh Cu.
O anot chi c¢6 sy oxi héa Cl™ tao ra khi Cl..
Ap dung bao toan electron, ta co:

Zne nhudng & anot = zne nhén ¢ catot < 1’1C12 = O’ 25 m01 g VC12 = 0’ 2522’ 4 =

Vi du 3:Dién phan dung dich chia 12 gam Fex(SO4)s va 6,75 gam CuCl; vai dién
cuc tro, dong dién | = 1,34 A trong thoi gian 168 phat. Khéi lwong kim loai bam
vao catot va thé tich khi (dktc) thoat ra & anot la:

A. 5,12 gam va 2,464 lit. B. 2,56 gam va 1,344 lit.
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C. 3,2 gam va 1,344 lit. D. 3,2 gam va 2,464 lit.
(Pé thi THPT Chuyén — Pai hoc Su Pham Ha Noi, nim 2012)

Huéng dan giai
Céch trinh bay thir nhat:
12

e = 2ng s, =2.——=0,06 mol
Theo gia thiét; s 400
N o =Ngq, = E =0,05 mol—“—n__ =2n =0,1 mol

nelectron trao déi = = L 31.168.60 = 0’14 mol
96500 96500
+  Xét qua trinh khtr ¢ catot:
Fe* + le——Fe™
0,06——0,06
= S6 mol electron do Cu?* nhan = 0,14 — 0,06 = 0,08 mol
Cu”* + 2 ——Cu

0,04 «——0,08——0,04
S6 mol Cu?* du = 0,05 — 0,04 = 0,01 mol, ching té Fe?* chua bj dién phan.

=mg, =0,04.64 =|2,56 gam

+  Xét qua trinh oxi hoa & anot
2CI—(C, + 2e
0,1 0,05 >0,1
—nhinx&t oot e, = 0,1<0 =0,14 mol
e do nhudng
H,O bi dién phan
. P 9 N . N = ne do H, O nhuong
khi thodt ra ¢ anot 1a khi Cl, va O, ’
2H,0——0, +4H" +4e
0,01 — 0,04

= Vi = Va, + Vo, =22,4.0,05+0,01) =

Cach trinh bay thi 2:

e trao d6i

=0,14-0,1=0,04 mol

N =20g o, = 2.£ =0,06 mol
., .z e 2 (504)3 400
Theo gia thiét: 675
N . =Nggo, = E =0,05 mol——=—n__ =2n,, =0,1 mol

nelectmn trao d6i It = 1’ 34.168.60 = O, 14 mol
96500 96500

Thu ty khu trén catot: Fe®* > Cu™ > Fe®
Ap dung bao toan electron, ta co:
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+2n

Cu?* phan ting =D jectron trao di

—0,04 mol <n

N,
<0,06+2n.. .. =0l4n =0,05 mol
=Fe?* chua bi khu.
Khéi lugng Cu bam vao catot 1a: m, =0,04.64 =
Thu tu oxi hoa trén anot: CI” > H,0
LCI>nC12 =0,5n_ =0,5.0,1=0,05 mol
Ap dung bao toan electron, ta co:
2ng +4n ,=n

Cu®* phan Cu?* ban ddu

eletron trao d6i

<20,05+4n, =0,14=n, —0 01 mol = Va, 0, =22,4.0,00 =|1,344 lit

Vi du 4: Hoa tan 13,68 gam mudi MSO, vao nudc duoc dung dich X. Bién phan X
(V61 dién cyc tro, cuong d6 dong dién khong d6i) trong thoi gian t gidly, dugC y gam
kim loai M duy nhat & catot va 0,035 mol khi & anot. Con néu thoi gian dién phan la
2t gidy thi tong s6 mol khi thu dugc ¢ ca hai dién cuc 1a 0,1245 mol. Gia tri cua y
la:
A. 4,480. B. 3,920. C. 1,680. D. 4,788.
(Pé thi tuyén sinh dai hoc khédi A nam 2011)

Huéng dan giai
Pién phan X (voi dién cyc tro, cuong do dong dién khong doi) trong thoi gian t
gidy & catot thu duoc kim loai M duy nhit chang to chi c6 M?* bi khir.
Ap dung bao toan electron, ta c()'
4dn, = 2nM2+ v = 0,07 mol = n,, =0,07 mol

bién phan X (voi d1¢n cuc tro, cu(‘mg d6 dong dién khong doi) trong thoi gian 2t
giay:

n, =2.0,035=0,07 mol =n,; =0,0545 mol = M*" d bi dién phan hét.
Nhu vay trong thoi gian 2t giay, ¢ catot M2* da bi khir hét sau d6 nuéce bi khir.
Ap dung bao toan electron, ta co:
4n02 :2nM2+ +2nH2 =n,. =0,0855 mol = n,, =0,0855 mol

13,68
0,0855

IILBAI TAP AP DUNG
1. Bai tdp co loi gidi
Bai tap danh cho hoc sinh 16p 10
Cau 1: Nung m gam bt sét trong oxi, thu dugc 3 gam hdn hop chét ran X. Hoa tan
hét hdn hop X trong dung dich HNO;3 (dw), thoat ra 0,56 lit (& dktc) NO (la san
pham khir duy nhét). Gia tri ciia m Ia:
A. 2,52, B. 2,22. C. 2,62. D. 2,32.
(Pé thi tuyén sinh dai hoc khéi B nam 2007)

SM+96=

=160=>M=64 =M la Cu=y=0,07.64 =|4,48 gam
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CAu 2: Hoa tan hoan toan 12 gam hdn hop Fe, Cu (ti 16 mol 1:1) bang axit HNOs,
thu dugc V lit (¢ dktc) hdn hop khi X (gom NO va NO,) va dung dich Y (chi chira
hai mubi va axit du). Ti khdi cua X ddi véi H, bang 19. Gia tri cua V 1a:
A. 2,24 B. 4,48. C. 5,60. D. 3,36.
(Pé thi tuyén sinh Pai hoc khbi A nim 2007%)
Cau 3:Cho 7,84 lit hdn hop khi X (dktc) gdm Cl, va Oz phan tng vira du véi 11,1
gam hon hop Y gém Mg va Al, thu dugc 30,1 gam hdn hop Z. Phan trim khoi
luong cta Al trong Y 1a
A. 75,68%. B. 24,32%. C. 51,35%. D. 48,65%.
(Pé thi tuyén sinh Cao dang khéi A va khéi B nam 2013)
Cau 4: Pét chay hoan toan 7,2 gam kim loai M (c6 hoa tri khong dbi trong hop
chat) trong hdn hop khi Cl; va O.. Sau phan tmg thu dugc 23,0 gam chat ran va thé
tich hdn hop khi da phan tung 14 5,6 lit (¢ dktc). Kim loai M 1a:
A. Ca. B. Mg. C. Be. D. Cu.
Cau 5: Néu cho 1 mol mdi chat: CaOCl,, KMnOs, K,Cr,07, MnO; lan lugt phan
ng véi lugng du dung dich HCI dic, chét tao ra lwong khi Clz nhiéu nhat 1a:
A. K:Cr0x. B. CaOCl.. C. MnO.. D. KMnOa.
(Pé thi tuyén sinh Pai hoc khbi A nim 2009)
Cau 6: Hoa tan 5,6 gam Fe biang dung dich H2S0, lodng (du), thu dwoc dung dich
X. Dung dich X phan &ng vira da véi V ml dung dich KMnO, 0,5M. Gia tri cua V
la:
A. 80. B. 40. C. 20. D. 60.
(Pé thi tuyén sinh Pai hoc khéi A nim 2007)
CAu 7: Cho 3,024 gam mét kim loai M tan hét trong dung dich HNO; lo&ng, thu
dugc 940,8 ml khi NxOy (san pham khir duy nhét, ¢ dktc) ¢ ti khéi hoi ddi véi Ha
biang 22. Khi NxOy va kim loai M 1a:
A. N0 va Al. B. NO va Mg.
C.NOzva Al. D. N2O va Fe.
(Pé thi tuyén sinh Dai hoc khéi A nam 2009)
Céau 8: Cho x mol Fe tan hoan toan trong dung dich chira y mol H,SO (ti 1& s6 mol
lax :y=2:5), thu dugc mot san pham khir duy nhat va dung dich chi chira mudi
sunfat. S6 mol electron do lwgng Fe trén nhuong khi bi hoa tan la
A. 3x. B.y. C. 2x. D. 2y.
(Pé thi tuyén sinh Pai hoc khbi A niam 2010)
Cau 9: Hoa tan hét 9,6 gam kim loai M trong dung dich H,SOs dic, nong, thu dugc
SO la san pham khtr duy nhat. Cho toan bo lwong SO, nay hap thu vao 0,5 lit dung
dich NaOH 0,6M, sau phan tng dem c6 can dung dich duoc 18,9 gam chét ran. Kim
loai M do la:
A. Ca. B. Mg. C. Fe. D. Cu.
Cau 10: Khi cho 7,2 gam Al tac dung hét véi dung dich H,SO, dam dic, thiy co 49
gam H,SO, tham gia phan tmg, tao mudi Aly(SO4 )3, H20 va san phdm khir X. X 1a:
A. SO.. B.S. C. HS. D. SO, H:S.
Cau 11: Cho 7,6 gam hdn hop X gdm Mg va Ca phan Umg vira du vo1 4,48 lit (dktc)
hon hop khi Y gom Cl; va Oz thu dugc 19,85 gam chét rdn Z chi gdbm cac mudi
clorua va céc oxit kim loai. Khdi lwong cua Mg trong 7,6 gam X la:
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A. 2,4 gam. B. 1,8 gam. C. 4,6 gam. D. 3,6 gam.
Cau 12: Bé m gam bot sat ngoai khong khi, sau mét thoi gian sé chuyén thanh hdn
hop X c6 khéi luong 1a 75,2 gam gom Fe, FeO, Fe;Os va Fes04. Cho hdn hop X
phan ung hét voi dung dich H,SO, dam dic, nong thu duoc 6,72 lit khi SO, (dktc).
Giatricaham la:
A. 56 B.11,2 C.224 D. 25,3
Cau 13: Cho 1,35 gam hdn hop gom Cu, Mg, Al tac dung hét véi dung dich HNO;
thu dugc hdn hop khi gdm 0, 01 mol NO va0, 04 mol NO,. Biét phan ting khong tao
mudi NHzNOz. Khéi lugng mudi tao ra trong dung dich Ia:
A. 10,08 gam B.659gam C.569gam D.5,96 gam
Cau 14: Hoa tan hoan toan hdn hop X gdm 0,002 mol FeS; va 0,003 mol FeS vao
luong du dung dich H2SO4 dic néng thu duoc khi X. Toan bo khi X hap thu hét vao
dung dich KMnO; vira du thu dugc dung dich Y khong mau ¢6 pH = 2. Thé tich
(lit) cua dung dich Y la:
A. 114, B. 22,8. C. 2,28. D. 1,14
Cau 15: Hoa tan hoan toan 2,44 gam hdn hgp bot X gdm FexOy va Cu bang dung
dich H2SO4 dic néng du. Sau phan tng thu duge 0,504 lit khi SO (san pham khur
duy nhét, dktc) va dung dich chtra 6,6 gam mudi sunfat. Phan trim khi luong cua
Cu trong hon hop X 1a:
A. 39,34%. B. 65,57%. C. 26,23%. D. 13,11%.
Bai tap danh cho hoc sinh 16p 11
Cau 16: Hoa tan hoan toan 1,23 gam hdn hgp X gém Cu va Al vao dung dich
HNOj3 dic, nong thu dugc 1,344 lit khi NO; (san pham khir duy nhat, & dktc) va
dung dich Y. Suc ttr tr khi NH3 (du) vao dung dich Y, sau khi phan (ng xay ra hoan
toan thu dugc m gam két tua. Phan trim vé khéi lugng caa Cu trong hdn hop X va
gia tri cua m lan luot 1a
A. 21,95% va 0,78. B. 78,05% va 0,78.
C. 78,05% va 2,25. D. 21,95% va 2,25.
(Pé thi tuyén sinh Pai hoc khbi B nam 2009)
CAu 17: Hoa tan hoan toan 8,862 gam hén hop gom Al va Mg vao dung dich HNO3
lodng, thu duoc dung dich X va 3,136 lit (¢ dktc) hdn hop Y gom hai khi khéng
mau, trong d6 c6 mot khi hda nau trong khong khi. Khbi lwong cua Y 14 5,18 gam.
Cho dung dich NaOH (du) vao X va dun nong, khong c6 khi mui khai thoat ra.
Phan tram khéi lugng cua Al trong hn hop ban dau la:
A. 19,53%. B. 15,25%. C. 10,52%. D. 12,80%.
(Pé thi tuyén sinh Cao dang nam 2009)
Cau 18: Cho 13,92 gam Fe3;04 tac dung hoan toan véi dung dich HNOs, sau phan
{tmg thu dugc dung dich X va 0,448 lit khi NxOy (san pham khir duy nhat & dktc).
Khéi lugng HNOs nguyén chét da tham gia phan tng la:
A.124gam. B.17,64gam. C. 35,28 gam. D. 33,48 gam.
(THPT Chuyén — Pai hoc Su Pham Ha N6i, nam 2011 - 2012)
Cau 19: Hoa tan hoan toan 19,2 gam hon hop X gém Fe, FeO, Fe;0s, Fe;04 trong
400 ml dung dich HNO3 3M (dur), dun nong, thu duoc dung dich Y va V lit khi NO
(12 san pham khir duy nhét). Bé trung hoa dung dich Y cin 100 ml NaOH 1M. Gia
tricuaV la:
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A. 3,36. B. 5,04. C.5,6. D. 4,48.
Cau 20: Hoa tan hoan toan 12,42 gam Al bang dung dich HNO; lodng (du), thu
duogc dung dich X va 1,344 lit (& dktc) hdn hop khi Y gom hai khi 1a N,O va Na. Ti
khéi caa hdn hop khi Y so véi khi H, 1a 18. C6 can dung dich X, thu dugc m gam
chét ran khan. Gia tri cua m 1a:
A. 97,98. B. 106,38. C. 38,34. D. 34,08.
(Pé thi tuyén sinh Pai hoc khéi A nim 2009)
Céau 21:Hoa tan hoan toan 5,525 gam mét kim loai trong dung dich HNO;3 lodng
dugc duy nhit dung dich X. Cd can dung dich X duoc 17,765 gam chét ran khan.
Tinh s6 mol axit HNO3 tham gia phan ng.
A.0,17.B. 0,425. C. 0,85.D. 0,2125.
(THPT Chuyén Hung Vuong — Phid Tho, ndm 2011 — 2102)
Cau 22: Cho 1,82 gam hdn hop bot X gom Cu va Ag (ti 1é s6 mol twong tng 4 : 1)
vao 30 ml dung dich gdm H,SO, 0,5M va HNOs 2M, sau khi cac phan &ng xay ra
hoan toan, thu duoc a mol khi NO (san pham khir duy nhat caa N*°). Tron a mol
NO trén véi 0,1 mol O, thu dugc hdn hop khi Y. Cho toan bo Y tac dung véi H,0,
thu dugc 150 ml dung dich ¢6 pH = z. Gia tri cta z la:
A. 1l B. 3. C.2 D. 4.
(Pé thi tuyén sinh dai hoc khbéi B nam 2011)
Cau 23: Cho 0,448 lit khi NH3 (dktc) di qua 6ng st dung 16 gam CuO nung néng,
sau khi phan ng xay ra hoan toan thu dwgc chét rin X. Cho X vao dung dich HNO;
(du) thu duoc V lit khi NO (1a san pham khtr duy nhét ¢ dktc). Gia tri cua V 1a
A. 8,960. B. 0,448. C.0,672. D. 1,344.
Cau 24:Dé oxi hoa hét 10,6 gam o — xylen (1,2 — dimetylbenzen) can bao nhiéu lit
dung dich KMnOs 0,5M trong méi truong H.SO4 lodng. Gia st lwong KMnO, dung
du 20% so vai lugng phan (ng.
A. 0,48 lit. B. 0,24 lit. C.0,121it. D. 0,576 lit.
Cau 25: Dé tac dung vira du véi 1,26 gam tinh thé (COOH)2.2H,0 can vira da 250
ml dung dich KMnO4 xM trong méi treong HSO.. Gid tri cua x la:
A.0,1. B. 0,16.C. 0,02.D. 0,016.
(Pé thi THPT Chuyén Hung Vuong — Phi Tho, nam 2011 - 2012)
Cau 26: Hoa tan hoan toan 19,2 gam Cu bang dung dich HNO; toan bo lugng khi
NO (san pham khir duy nhét) thu dugc dem oxit hoa thanh NO, rdi chuyén hét
thanh HNOs. Thé tich khi oxi (dktc) da tham gia vao qua trinh trén 13
A. 2,24 lit. B. 4,48 lit. C. 3,36 lit. D. 6,72 lit.
Cau 27: Oxi hoa hoan toan 0,728 gam bot Fe, ta thu duoc 1,016 gam hdn hgp X
gom hai oxit sat. Hoa tan hoan toan X bang dung dich axit HNO3 loang du. Thé tich
khi NO (san pham khtr duy nhét ¢ dktc) thu dugc sau phan ang la
A. 2,24ml. B. 22,4ml. C. 33,6ml. D. 44,8ml.
Cau 28: Nung m gam bot sit trong oxi, thu dugc 3 gam hdn hop nhat rin X. Hoa
tan hét hdn hop X bang dung dich HNO3 du thu duoc 0,56 lit NO (san phdm khu
duy nhit & dktc). Gia tri cia m 1a
A.252gam. B.222gam. C.2,62gam. D.2,32gam.
Cau 29: Hoa tan hét 6,08 gam hon hop gom Cu, Fe bing dung dich HNO;3 thu dugc
dung dich X va 1,792 1it NO (dktc). Thém tir tr 2,88 gam bot Mg vao dung dich X
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dén khi phan ung xay ra hoan toan thu duoc 0,448 lit NO (dktc), dung dich Y vam
gam chat ran khéng tan. Gia tri caa m la:

A.496gam. B.640gam. C.4,40gam. D. 3,84 gam.
Cau 30: Cho m gam bot Fe vao dung dich HNOs ldy du, ta dugc hdn hop X gom
hai khi NO, va NO c6 Vx = 8,96 lit (dktc) va ti khéi dbi véi O, bang 1,3125. Thanh
phan %NO va %NO; theo thé tich trong hdn hop X va khéi lugng m cua Fe da ding
lan luot &

A. 25% va 75%, 1,12 gam. B. 25% va 75%, 11,2 gam.

C. 35% va 65%, 11,2 gam. D. 45% va 55%, 1,12 gam.
Cau 31: Hoa tan hoan toan 12 gam hén hop Fe, Cu (ti 1¢ mol 1 : 1 bang axit HNO3
thu duoc V lit (¢ dktc) hdn hop khi X (gém NO va NO; va dung dich Y (chi chira
hai mubi va axit du). Ti khdi cua X dbi véi H, bang 19. Gia tri cua V

A. 2,24 lit. B. 4,48 lit C. 5,6 lit. D. 3,36 lit.
Cau 32: Hoa tan 15 gam hdn hop X gdom hai kim loai Mg va Al vao dung dich Y
gém HNOs va HS0, dic thu dugc san pham khir 12 0,1 mol mdi khi SO,,NO, NO,
N,O. Thanh phan % khdi lugng cua Al va Mg trong X lan luot 12 bao nhiéu?

A. 63% va 37%. B. 36% va 64%.

C. 50% va 50%. D. 46% va 54%.
Cau 33:Pé m gam bot sit ngoai khong khi mot thoi gian thu dugcl2 gam hdn hop
c4c chat rin FeO, FesO,, Fe. Hoa tan hoan toan hdn hop d6 bang dung dich HNO3
lodng thu dugc 2,24 lit khi NO duy nhat (dktc). Gia tri caam la

A. 5,04 gam B. 10,08 gam C.15,12gam D. 20,16 gam
Cau 34: Hoa tan hoan toan m gam Fe trong dung dich HNO3 thiy c¢6 0,3 mol khi
NO; (san pham khir duy nhat) thoat ra, nhé tiép dung dich HCI vira d vao lai thy
¢6 0,02 mol khi NO (san pham khir duy nhat) bay ra. Cé can dung dich sau phan
tng thu dugc chét rin c6 khdi lugng 1a

A. 26,92 gam. B.19,05gam. C. 24,27 gam D. 29,64 gam
Cau 35: Hon hop ran X chira 0,04 mol Fe; 0,06 mol FeCO3 va 0,025 mol FeS,. Hoa
tan hét hdn hop X trong dung dich HNOj3 dic ndng (vira dir) thu duoc dung dich Y
chi chira mot mudi Fe (III) nitrat duy nhit va hdn hop khi Z c6 mau nau nhat. Ti
khdi ctia Z so v6i Hp bang a. Gia tri ctia a 1a (biét NO; 1a san pham duy nhét ctia
N*5)

A.20,215 g / mol. B.19,775 g/ mol.

C.23,690 g/ mol. D.21,135 g/ mol.
Cau 36:Hdn hop X gom hai kim loai dung trudc H trong diy dién hoa va cd hoé tri
khong ddi trong cac hop chat. Chia m gam X thanh hai phan bang nhau:
+ Phan 1: Hoa tan hoan toan trong dung dich chira axit HCI va H,SO; lodng tao ra
3,36 lit khi H,
+ Phén 2: Tac dung hoan toan véi dung dich HNOj3 thu duoc V lit khi NO (san
pham khir duy nhét).
Biét c4c thé tich khi do & diéu kién tiéu chuan. Gia tri caa V la

A. 2,24 lit. B. 3,36 lit. C. 4,48 lit. D. 6,72 lit.
Cau 37: Hon hop X gom FeS; va RS ¢d s6 mol nhu nhau, R 1a kimloai c6 héa tri
khong doi. Cho 6,51 gam X tac dung hoan toan véi lugng du dung dich HNO; dun,
nong thu duge dung dich A; va 13,216 lit (dkc) hdn hop khi Az c6 khéi lugng
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khong doi la 26,34 gam gom NO; va NO. Thém mét lugng du dung dich BaCl,
loding vao A, thiy tao thanh m; gam chét két tia trang trong dung dich dur axit trén.
Tim tén kim loai R:

A.Zn B.Cu C.Al D. Mg
Cau 38: Cho 11,36 gam hdn hop X gém Fe, FeO, Fe,0s, Fes04 phan tng hét voi
dung dich HNOs lodng du thu dugc 1,344 lit khi NO san pham khtr duy nhét (&
dktc) va dung dich X. Dung dich X c6 thé hoa tan dugc tdi da 11,2 gam Fe. S6 mol
ctia HNO;3 ¢6 trong dung dich ban dau la:

A.094mol. B.064mol. C.086mol. D.0,78 mol.
Cau 39: Cho 13,36 gam hdn hop X gom Cu, Fez04 vao dung dich H,SO;, dic nong
du duge Vi lit SOz va dung dich Y. Cho Y phén tmg voi NaOH du duoc két tua T,
nung két tia nay dén khdi lugng khong d6i duge 15,2 gam chit rin Q. Néu ciing
cho lugng X nhu trén vao 400 ml dung dich P chira HNO3 va H,SO, thdy c6 V; lit
NO duy nhat thoat ra va con 0,64 gam kim loai chua tan hét. Cac phan (mg xay ra
hoan toan va céac khi do ¢ dktc. Gia tri Vi va V: la:

A. 2,576 va 0,224, B. 2,912 va 0,224.

C. 2,576 va 0,896. D. 2,576 va 0,672.
Cau 40: Cho 61,2 gam hdn hop X gébm Cu va FesO4 tac dung v6i dung dich HNO;
lodng, dun nong va khudy déu. Sau khi cac phan mg xdy ra hoan toan, thu duoc
3,36 lit khi NO (san pham khir duy nhat, & dktc), dung dich Y va 2,4 gam kim loai.
Co can dung dich Y, thu dugc m gam mubi khan. Gia tri cuam 1a

A. 1371 B. 151,5. C.97,5. D. 108,9.
Cau 41: Hoa tan hoan toan m gam hop 3 kim loai bing dung dich HNO3 thu dugc
V lit hdn hop khi D (dktc) gdm NO va NO,. Ti khéi cua D so véi H, 1a 18,2. Gia
thiét khong c6 phan tng tao NH,NO;. Téng khéi lugng mudi trong dung dich thu
duoc tinhtheomva 'V la

A. (m + 8,749V) gam. B. (m + 4,48V) gam.

C. (m + 6,089V) gam. D. (m + 8,96V) gam.
CAau 42: Hoa tan hét 52 gam kim loai M trong 739 gam dung dich HNOs, két thuc
phan tng thu duoc 0,2 mol NO, 0,1 mol N,O va 0,02 mol N,. Biét khong c6 phan
g tao mudi NH4sNO; vd HNO;3 d3 14y du 15% so véi lugng can thiét. Kim loai M
va nong do % ctia HNOs ban d4u lan luot 1a:

A. Crva 20. B. Zn va 20.

C.Crva 21,96. D. Zn va 17,39.
Cau 43: Cho Zn téi du vao dung dich gbm HCI; 0,05 mol NaNO3 va 0,1 mol
KNO;. Sau khi két thiic cic phan tng thu duoc dung dich X chira m gam mudi;
0,125 mol hén hop khi Y gdm hai khi khong mau, trong d6 c6 mét khi hoa nau
trong khong khi. Ti khdi ciia Y so véi Hz 14 12,2. Gia tri ciia m 1a

A. 61,375. B. 64,05. C. 57,975. D. 49,775.
Cau 44: Hoa tan 22 gam hdn hop X gdm Fe, FeCOs, Fes04 vao 0,5 lit dung dich
HNO3 2M thi thu dwoc dung dich Y (khdng c6 NH4NOs) va hdn hop khi Z gébm
CO; va NO. Lugng HNOs du trong Y tac dung vira du vai 13,44 gam NaHCOs.
Cho hdn hgp Z vao binh kin ¢ dung tich khéng ddi 8,96 lit chira O, va N, ti 1¢ thé
tich 1 : 4 & 0°C va &p suét 0,375 atm. Sau d6 gitr binh & nhiét do 0°C thi trong binh

188




khangvietbook.com.vn DT: (08) 39103821 — 0903906848

khdng con O va &p suat cudi cing la 0,6 atm. Phan tram khdi luong cua FesOs
trong hon hop X la:
A. 52,73%. B. 26,63%. C. 63,27%. D. 42,18%.
Cau 45: Hon hop A gom Al va Zn. Hoa tan hoan toan 22,2 gam hén hop A vao
dung dich HCI du thu duoc 10,08 lit khi (dktc). Mat khac, néu dem hoa tan 22,2
gam hdn hop A trén vao dung dich HNO; lodng du thay thoat 2,24 lit khi X(dktc)
va tong khéi lugng mudi trong dung dich thu duoc 14 79 gam. Khi X 1a
A. N20O. B. NO. C. Na. D. NO..
Cau 46: Dién phan véi dién cuc tro (H = 100%) 100 gam dung dich X chira FeCls
16,25%; HCI 3,65% va CuCl, 13,5% trong 1 gio 15 phat voi cuong d6 dong dién
khong d6i 1a 9,65 ampe thu duoc dung dich Y. Khdi luong dung dich Y thay dbi thé
nao so voi khdi lwong dung dich X (biét khi sinh ra khong tan trong nudc va nude bay
hoi khong déng ké).
A. giam 26,375 gam. B. giam 23,875 gam.
C. giam 19,24 gam. D. gidm 22,34 gam.
Bai tap danh cho hoc sinh 16p 12
Cau 47: Cho hdn hop chira x mol Mg va 0,2 mol Fe vao 200 ml dung dich hon hop
Fe2(SO4)s 1M va CuSOs 1M, dén phan tmg hoan toan thu duoc dung dich A va 18,4
gam chét ran. Gia tri cua x la:
A.0,3. B. 0,2. C.0,1. D.0,4.
Cau 48:Cho 100 ml dung dich AgNOs 2a mol/l vao 100 ml dung dich Fe(NOs), a
mol/l. Sau khi phan ung két thuc thu dugc 8,64 gam chét ran va dung dich X. Cho
dung dich HCI du vao X thu dugc m gam két tua. Gia tri caa m la:
A. 17,22, B. 14,35. C.11,48. D. 22,96.
(Pé thi tuyén sinh dai hoc khéi A nam 2012)
Céau 49: bién phan 150 ml dung dich AgNOs 1M véi dién cuc tro trong t gio,
cuong do dong dién khong ddi 2,68A (hiéu suit qua trinh dién phan 1a 100%), thu
duoc chat rin X, dung dich Y va khi Z. Cho 12,6 gam Fe vao Y, sau khi cac phan
g két thic thu duoc 14,5 gam hdn hop kim loai va khi NO (san pham khir duy
nhat cia N*°). Gia tri cua t Ia:
A. 0.8. B.0,3. C.1,0. D.1,2.
(Dé thi tuyén sinh dai hoc khéi A nam 2012)
Cau 50: Hdn hop X gdbm Na, Al va Fe (vai ti 1& s6 mol giira Na va Al tuong iing la
2 : 1). Cho X tac dung véi H,0 (du) thu duoc chét ran Y va V lit khi. Cho toan b
Y tac dung véi dung dich H2SO4 loang (dw) thu dwoc 0,25V lit khi. Biét cac khi do
& cung didu kién, cac phan tmg déu xay ra hoan toan. Ti I¢ sé mol cia Fe va Al
trong X tuong tng la
A. 1.2 B.5: 8. C.5:16. D. 16: 5.
(Pé thi tuyén sinh Cao ding nim 2012)
Cau 51: Hon hgp X gom 3,92 gam Fe, 16 gam Fe,O3 va m gam Al. Nung X & nhiét
d6 cao trong diéu kién khong c6 khong khi, thu dwgc hdn hop chét ran Y. Chia Y
thanh hai phan bang nhau. Phan mét tac dung véi dung dich H,SO4 loang (dur), thu
dugc 4a mol khi H,. Phan hai phan g véi dung dich NaOH du, thu duoc a mol
khi H.. Biét cac phan tmg déu xay ra hoan toan. Gia trj caam la
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A. 5,40. B. 3,51. C. 7,02 D. 4,05.
(Pé thi tuyén sinh Pai hoc khbi A nim 2013)
Cau 52: Hoa tan hoan toan hdn hop gém 2,8 gam Fe va 1,6 gam Cu trong 500 ml
dung dich hdn hop HNO; 0,1M va HCI 0,4M, thu duoc khi NO (khi duy nhat) va
dung dich X. Cho X vao dung dich AgNO; du, thu duoc m gam chat ran. Biét cac
phan ung déu xay ra hoan toan, NO la san pham khir duy nhat caa N*® trong cac
phan tng. Gia tri caiam la
A. 29,24, B. 30,05. C. 28,70. D. 34,10.
(Pé thi tuyén sinh Pai hoc khéi B nam 2013)
Cau 53: Hoa tan hét 6,08 gam hdn hop gom Cu, Fe bing dung dich HNOj3 thu dugc
dung dich X va 1,792 lit NO (dktc). Thém tir tir 2,88 gam bdt Mg vao dung dich X
dén khi phan ung xay ra hoan toan thu duoc 0,448 lit NO (dktc), dung dich Y vam
gam chét ran khong tan. Gia tri cua m la:
A.496gam. B.384gam. C.6,4gam. D. 4,4 gam.
(Pé thi THPT Chuyén Nguyén Hué — Ha Néi, nam 2010 — 2011)
Cau 54: Cho hdn hop géom 1,12 gam Fe va 1,92 gam Cu vao 400 ml dung dich
chira hdn hop gom H,S04 0,5M va NaNO; 0,2M. Sau khi cac phan tng xay ra hoan
toan, thu dugc dung dich X va khi NO (san pham khir duy nhat). Cho V ml dung
dich NaOH 1M vao dung dich X thi lwvong két taa thu duoc 1 16n nhat. Gi4 trj toi
thiéu cua V 1a
A. 240. B. 120. C. 360. D. 400.
(Pé thi tuyén sinh Dai hoc khbi A nam 2009)
Cau 55: Dbt 16,2 gam hdn hop X gom Al va Fe trong khi Cl, thu dwgc hdn hop
chit rin Y. Cho Y vao nudc du, thu dwoc dung dich Z va 2,4 gam kim loai. Dung
dich Z tac dung duoc véi téi da 0,21 mol KMnO, trong dung dich H,SO4 (khéng
tao ra SO;). Phan tram khéi luong cua Fe trong hdn hop X 1a:
A. 72,91%. B. 64,00%. C. 66,67%. D. 37,33%.
(Pé thi tuyén sinh dai hoc khéi B nam 2012)
Cau 56: Cho m gam hdn hop A gdm MgO, Alz0s, Fe;0s, Fes04, CuO va Crz0s tac
dung véi dung dich H,SO4 déc nong, du thay giai phong 1,12 lit khi SO, (san pham
khtr duy nhét & dktc). Dan CO quam gam hdn hop A, dun néng, sau mot thoi gian
thu duoc chat rin B va hdn hop khi X. Ddn X qua nuéc voi trong, du thu dugc 12
gam két taa. Hoa tan chét rin B trong dung dich HNOs du giai phdng V lit hdn hop
khi NO, va NO (dktc). Ti khéi ciia hon hop khi nay so véi H; 1a 19,44. Gia tri cua V
la:
A. 4,032. B. 2,846. C. 1,66. D. 3,439.
(Pé Thi Truong THPT Chuyén — Pai hoc Su Pham Ha Noi, 2011 — 2012)
Cau 57: Hoa tan hét hon hop gom 7,2 gam Mg va 22,4 gam Fe trong 500 ml dung
dich Fe(NO3)3 x mol/I v Cu(NOs), y mol/l th u dugc dung dich X va 31,2 gam rén
Y gbm 2 kim loai. Dé tac dung t6i da véi dung dich X cin dung dung dich chira 2,0
mol NaOH (khdng c6 khong khi). Gia tri x, y 1a:
A. 0,8M va 0,6M. B. 0,4M va 0,8M.
C. 0,8M va 0,8M. D. 0,6M va 0,45M.
Cau 58: Hon hop X gom 2 kim loai Ry, R, ¢6 hoa tri x,y khong doi (Ri, Rz khong
tdc dung véi nude va dung trudc Cu trong day hoat dong hoa hoc caa kim loai).

190




khangvietbook.com.vn DT: (08) 39103821 — 0903906848

Cho hdn hop X tan hét trong dung dich Cu(NOs), sau d6 1dy chat rin thu duoc phan
g hoan toan vai dung dich HNO; du thu duoc 1,12 lit khi NO duy nhét & dktc.
Néu ciing lurong hdn hop X & trén phan &ng hoan toan vai dung dich HNOs lodng
du thi thu dugc bao nhiéu lit N, (san pham khir duy nhat & dktc)?

A. 0,224 lit. B. 0,336 lit. C. 0,448 lit. D. 0,672 lit.
Cau 59: Tién hanh dién phan 200 ml dung dich chira Fe(NOs)s 0,5M va Cu(NOs),
1,25M bing dién cuc tro toi khi khéi lwong catot ting 11,84 gam thi dimg dién
phan. Hoa tan hét 8,28 gam Mg vao dung dich sau dién phan, dén khi cac phan ung
xay ra hoan toan thu dugc dung dich chira m gam mubi va thay khi NO duy nhét
thoat ra. Gia tri m la:

A.52,26 gam B.51,06 gam. C.63,06 gam. D.60,66 gam.
Cau 60: Nung m gam hdn hop X gom Al va Fe,0, trong binh kin khéng c6 khéng
khi d&én phan @ng hoan toan thu duoc hdn hop ran Y. Chia Y thanh hai phan bang
nhau. Phan 1 cho tac dung véi dung dich HNO; lodng du thu dugc 0,11 mol NO
(san pham khir duy nhit). Cho phan 2 tac dung véi dung dich NaOH du thu duogc
0,03 mol H,.Gia tri caam la

A.15,00. B.19,32. C.7,50. D.9,66.
Cau 61: bién phan dung dich chira Fe(NO3)s3, Cu(NOs), voi I = 10A, dién cuc tro
dén khi dung dich vira hét mau xanh thi dung lai, khi d6 ¢ anot thu dugc 0,196 lit
khi (dktc) va khéi lugng dung dich giam 0,92 gam. Thoi gian dién phan, s mol
timg mudi trude dién phan theo thir tu trén 1a:

A. 6,5 phat; 0,01 mol; 0,02 mol. B. 5,6 phat; 0,01 mol; 0,01 mol.
C. 6,5 phat; 0,01 mol; 0,015 mol.  D. 5,6 phut; 0,015 mol; 0,01 mol.

Cau 62: Khir m gam hdn hop X (chtra FesO, va Fe,03 ¢6 sé mol bang nhau) bang
CO trong mét thoi gian thu dugc 25,6 gam hdn hop chét ran Y. Cho 1/2 hdn hop Y
tac dung véi dung dich HNO3 du thi thu duoc san pham khir chi gém 2 khi NO va
NO, c6 thé tich 1a 4,48 lit (¢ dktc) va c6 ti khdi so v6i Ha bang 19. Gi tri caam 13

A. 15,68. B. 28,22. C. 31,36. D. 37,12.
Cau 63: Thuc hién phan (ng nhiét nhdm 50,85 gam hon hop X chira Al, CuO, Fes0,
c6 s6 mol bang nhau trong diéu kién khéng cé khong khi, sau mét thoi gian thu dugc
hén hop Y. Cho X tac dung véi dung dich H,SO4 dic nong, du thu dugc V lit khi SO,
(& dktc, san pham khir duy nhit). Gia tri cua V 1a:

A. 3,36. B. 2,24. C.6,72. D. 1,12
2. Bai tdp chi co ddp dan
Cau 64: Cho m gam bot Fe phan tmg hét v6i x mol Clz, ciing m gam bot Fe phan
{mg vira hét v6i dung dich chira y mol HCI. Tinh ti 18 y : X.

A. 2. 1. B. 4: 3. C.12 D. 3:4.

(Pé thi THPT Chuyén Hing Vuong — Phi Tho, nidm 2011 — 2012)

Cau 65: Cho 11,2 lit hdn hop khi A gdm clo va oxi phan ung vira hét véi 16,98
gam hén hop B gdm magie va nhdm tao ra 42,34 gam hdn hop cac mudi clorua va
oxit hai kim loai. Thanh phan % khéi lugng ctia magie va nhém trong hon hop B 1a:

A.77,74% va 22,26%. B. 48% va 52%.

C. 43,15% va 56,85%. D. 75% va 25%.
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CAu 66: Hoa tan hoan toan cing mét luong Mg vao 4 coc dung HNOs. Gia thiét
mdi cc chi xay ra 1 qua trinh khir N*5, trong d6 cbc 1 giai phdng NO, cdc 2 giai
phéng NO,, cbc 3 giai phong N, va céc 4 giai phong N,O. Khi thu dwoc it nhat va
nhiéu nhét (do ¢ ciing diéu kién) lan Iuot 12
A. (3) va (2). B. (1) va (2).
C.(4)va(2. D. (3) va (1).
Cau 67: Hon hop A gom 2 kim loai R; va Rz ¢6 hoa tri x, y khong doi. Hoa tan
hoan toan A trong dung dich HNOs du thu duoc 1,12 lit NO (san pham khir duy
nhét & dktc). Néu cho lugng hdn hop A trén tac dung véi dung dich HNO; du thu
duogc V lit N (san pham khir duy nhat ¢ dktc). Gia tri cua V 1a:
A. 0,336. B. 0,224. C. 0,448. D. 0,112.
Cau 68:Cho 12 gam Cu va Fe vao dung dich H;SO; lodng du, sau phan ung thay
thodat ra 2,24 lit khi H, (dktc). Mit khac, khi cho 12 gam hdn hop trén tac dung véi
300 ml dung dich AgNO3 1,5M dén khi phan tng hoan toan, thu dwoc m gam chét
ran. Gia tri cia m l1&:;
A. 38,8. B. 48,6. C.56,7. D. 43,2.
(Pé thi THPT Chuyén Khoa Hoc Tu Nhién, nim 2012 — 2013)
CAu 69: Hoa tan hoan toan m gam hdn hop 3 kim loai chua rd héa tri bang dung
dich HNOs thu dugc V lit hdn hop khi A (dktc) gom NO, va NO (khéng sinh ra
mubi NH4NO3). Ti khdi hoi cua A so voi Hz bang 18,2. Tong s6 gam mudi khan tao
thanh theo mva Vv la:
A. m +6,0893V. B. m + 3,2147V.
C. m+2,3147V. D.m+6,1875V.
Cau 70: C6 mét cbe dung dung dich hdn hgp HNOs dic va H,SOs. Hoa tan hét
3,64 gam kim loai M vao dung dich trong céc thi thu dugc 2,1504 lit (dktc) hdn hop
2 khi. Sau phan ng khéi lugng cac chat trong cc giam 1,064 gam. Kim loai M Ia:
A. Fe. B. Cu. C. Al D. Zn.
CAu 71: Cho 10,4 gam hdn hop gdm Fe va C (Fe chiém 53,846% vé khéi luong)
phan wng véi dung dich HNOj3 dic, nong, du tao ra NO, 1a san pham khtr duy nhat.
Thé tich khi (dktc) tao thanh sau phan ung 1a:
A. 44,8 lit. B. 14,2 lit. C. 51,52 lit. D. 42,56 lit.
Cau 72:Cho m gam bot Fe vao 800 ml dung dich hdn hgp géom Cu(NOs), 0,2M va
H,S04 0,25M. Sau khi cac phan ang xay ra hoan toan, thu duoc 0,6m gam hdn hop
bot kim loai va V lit khi NO (san pham khir duy nhat, & dktc). Gia tri caa m va V
lan luot 13
A.17,8va 4,48. B. 17,8 va 2,24.
C.10,8va 4,48. D. 10,8 va 2,24.
(Dé thi tuyén sinh Pai hoc khéi B nam 2009)
Cau 73: Mot hdn hop bot gdm 2 kim loai Mg va R (R ¢6 hda tri duy nhét) dugc
chia thanh 2 phan béang nhau.
+ Phén 1: Cho tac dung v6i dung dich HNO3 du thu duge 1,68 lit N2O (san phim
khir duy nhit & dktc).
+ Phan 2: Hoa tan trong 400 ml dung dich HNO3 0,7M thu duoc V lit khi khong
mau héa ndu trong khong khi (san phdm khir duy nhit & dktc).
Giatricia Vla
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A. 2,24 B. 1,568. C. 1,68. D. 4,48.
Cau 74: Cho 29 gam hdn hop gom Al, Cu va Ag tac dung vira du véi 950 ml dung
dich HNO;3 1,5M, thu dwoc dung dich chira m gam mudi va 5,6 lit hdn hop khi X
(dktc) gom NO va N,O. Ti khdi cia X so vé6i H, 1a 16,4. Gi tri ciia m 1a:
A. 97,20. B. 98,20. C. 98,75. D. 91,00.
(Dé thi tuyén sinh dai hoc khéi B nam 2012)
Cau 75: Cho hén hop A gom 0,200 mol Al, 0,350 mol Fe phan ung hét véi V lit
dung dich HNOs 1M, thu duoc dung dich B, hdn hop G gom 0,050 mol N,O va
0,040 mol Nava con 2,800 gam kim loai. Gia tri V la:
A. 1,200. B. 1,480. C. 1,605. D. 1,855.
Cau 76: Cho 4,48 gam Fe phan tng véi dung dich chira 19,6 gam H,SO4 dic néng
thu duoc dung dich X va SO, (san pham khir duy nhat ¢ dktc). S6 gam mudi chira
trong dung dich X la
A. 22,08. B. 12,16. C. 32. D. 14,08.
(Pé thi THPT Chuyén — Pai hoc Su Pham Ha Noi, nim 2011 — 2012)
Cau 77: Cho m gam han hop A gdm Mg, Fe, Al vao dung dich HCI du, sau khi kim
loai tan hét thu dwoc 6,72 lit khi (dktc). Néu hoa tan m gam hdn hop A bang luong
t6i thiéu dung dich HNOs 1M tao ra khi NO (san pham khir duy nhat ¢ dktc) thi
dung hét V ml dung dich HNO3z 1M. Tim V.
A. 800. B. 700. C. 900. D. 750.
(Pé thi THPT chuyén Hung Vuong — Phi Tho nam 2009 — 2010)
CAu 78:Cho hdn hop gém 2 gam Fe va 3 gam Cu tac dung véi dung dich HNOs thu
dugc dung dich X va 0,448 lit NO (san pham kht duy nhat & dktc). C6 can dung
dich X thu duoc bao nhiéu gam mubi khan?
A.54. B. 2,6. C.48. D. 6,4.
Cau 79: Cho hdn hop A chtra 0,15 mol Cu va 0,15 mol Fe tac dung véi HNOs
lodng, thu dwoc san pham khir duy nhét 1a 0,2 mol khi khdng mau héa nau trong
khéng khi va dung dich B. Khéi lugng mubdi khan thu duoc sau khi ¢d can dung
dich B la:
A.645gam. B.552gam. C.458gam. D. 38,6 gam.
Cau 80: Cho m gam Fe tan hét trong dung dich HNO; thu duoc 6,72 lit NO (san
pham khir duy nhét & dktc) va dung dich X. S5 mol Fe phan ung bang 32,5% s6
mol HNOs phan ung. Gid tri caa m va khéi lugng mudi khan thu dugc sau khi co
can dung dich X la
A. 20,48 va 29,04. B. 21,84 va 29,04.
C.29,04va21,84. D. 21,84 va 77,64.
Cau 81: L4y 19,2 gam Cu va m gam Fe(NOs), cho vao 2 lit dung dich H,SO, lodng
aM khudy déu thiy tao ra san pham khia NO duy nhét va dung dich X chi chta 2
mudi. Xac dinhm vaa ?
A. 18 gamva 0,2 M. B. 18 gam va 0,2M hoac 21,6 gam va 0,24M.
C. 21,6 gam va 0,24M. D. 18 gam va 0,24M hoac 27 gam va 0,28M.
Cau 82: Cho x mol Al va'y mol Zn vao dung dich chtra z mol mudi Fe** va t mol
mudi Cu?*. Biét 2t < 3x, cac phan tng xay ra hoan toan. Tim diéu kién cua y theo x,
t, z @é dung dich sau phan ng chtra 3 mudi.
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A2y <2t+2z—-3x. B.2y >2t+2z-3x.
C.2y<2t+2z-3x. D.2y=2t+2z—-3x.

Cau 83:Cho a mol Al vao dung dich chira b mol Fe** va ¢ mol Cu?". Két thc phan
ung thu dugc dung dich chira 2 loai ion kim loai. Két luan nao sau day la ding?

AZ g 200 5. 2 g5 2050,
3 3 3

(Pé thi Trudng THPT Quynh Luu — Nghé An nim2012 — 2013)
Cau 84: Cho a gam bt Al vao dung dich chira 0,1 mol AgNOs, 0,15 mol Cu(NOs3)2
va 0,2 mol Fe(NOs)s thu dugc dung dich X va két taa Y. Hay lua chon gia tri cua a
dé két taa Y thu dugc chira 3 kim loai.
A.a> 3,6 gam. B. 2,7 gam <a<5,4 gam.
C. 3,6 gam <a <9 gam. D.54gam<a< 9gam.
Cau 85: Nhiét phan 50,56 gam KMnO, sau mét thoi gian thu duoc 46,72 gam chét
ran. Cho toan bo lwong khi sinh ra phan @ng hét véi hdn hop X gom Mg, Fe thu
duoc hdn hop Y niang 13,04 gam. Hoa tan hoan toan hén hop Y trong dung dich
H,SO4 dic, nong du thu dwugc 1,344 lit SO, (dktc). Thanh phan phan tram khoi
lugng Mg trong X la
A. 52,17%. B. 46,15%. C. 28,15%. D. 39,13%.
Cau 86: Cho m gam Fe vao dung dich chira ddng thoi H2SO4 va HNOs thu duoc
dung dich X va 4,48 lit NO (duy nhit). Thém tiép H,SO, vao X thi lai thu dwgc
thém 1,792 lit khi NO duy nhat nira va dung dich Y. Dung dich Y hoa tan vira hét
8,32 gam Cu khong c6 khi bay ra (cac khi do & dktc). Khdi lugng cta Fe da cho vao
la:
A.112gam. B.16,24gam. C.16,8gam. D. 9,6 gam.
Cau 87: Cho 2,8 gam Fe tac dung hoan toan véi V lit dung dich HNO; 0,5M thu
dugc dung dich X va NO (san pham khtr duy nhat ¢ dktc). Dung dich X tac dung
vira du véi dung dich chira 0,03 mol AgNOs. Gid tri cua V 1a:
A. 0,32. B. 10,08. C.6,72. D. 0,25.
Cau 88: Hoa tan hoan toan 5,6 gam Fe vao 500 ml dung dich HNOs thi thu dugc
2,24 lit khi NO (san pham khtr duy nhét ¢ dktc). Dung dich thu dugc hoa tan toi da
5,12 gam Cu. Nong d6 mol/I caa dung dich HNO; ban dau la
A. 1,226. B. 0,69. C. 0,96. D. 0,8.
(Pé thi THPT chuyén Hiung Vuong — Phii Tho nam 2013)
Cau 89: Sau khi dun ndng 23,7 gam KMnO4 thu duoc 22,74 gam hdn hop chat ran.
Tién hanh cho hdn hop chét rin trén tc dung hoan toan véi dung dich axit HCI
36,5% (d = 1,18 g / ml) dun nong. Thé tich khi Cl, (dktc) thu duoc 1a:
A.2,24, B.4,48 C. 7,056. D.3,36.
Cau 90: Cho m gam hon hop Cu va Fe,0s trong dung dich H2SO; lodng du thu
dugc dung dich X va 0,328m gam chat rin khong tan. Dung dich X lam mat mau
vira hét 48 ml dung dich KMnO4 1M. m ¢4 gia tri la:
A. 40 gam. B. 43,2gam. C. 56 gam. D. 27,208 gam.
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Cau 91: Cho 0,5 mol sat phan tng hét véi dung dich c6 a mol AgNO; sau khi phan
tng két thiic duoc dung dich X. Biét X phan ng vira du voi dung dich chira 0,15
mol Br,. Gia tri cua a la:
A.15. B.1,05.C. 1,2. D.1,3.
(Pé thi THPT Chuyén Hung Vuong — Pha Tho, nam 2011 - 2012)
Cau 92: Cho 8,3 gam hon hop Al, Fe vao 600 ml dung dich HCI 1M, thu duogc
dung dich X va thu dugc 5.6 lit khi (dktc). Cho dung dich X tac dung vira hét voi
500 ml dung dich KMnQ4 x mol/lit trong H,SO4. Gid tri cua x la:
A. 0,28M. B. 0,24M. C. 0,48M. D. 0,04M.
Cau 93: Nung néng m gam hodn hop Al va Fe;O3 (trong mdi truong khdng c
khong khi) dén khi phan ung xay ra hoan toan, thu duoc hdn hop ran Y. Chia Y
thanh hai phan bang nhau:
+ Phan 1 tac dung v6i dung dich H2SO4 lodng (du), sinh ra 3,08 lit khi Ha (¢ dktc)
+ Phan 2 tac dung v6i dung dich NaOH (duw), sinh ra 0,84 lit khi Hz (¢ dktc)
Gia tri cia m la:
A. 22,75. B. 29,4. C. 29,43. D. 21,40.
(Pé thi tuyén sinh Pai hoc khbi A nim 2008)
Cau 94: Théi khi CO di qua 6ng st dung m gam Fe,O3 nung néng. Sau phan @ng
thu dwgc m; gam chit ran Y gdm 4 chat. Hoa tan hét chat ran Y bang dung dich
HNO; du thu dwoc 0,448 lit khi NO (san pham khir duy nhit, do & diéu kién chuan)
va dung dich Z. C6 can dung dich Z thu dwoc (m; + 16,68) gam muébi khan. Gia tri
cuaam la:
A. 8,0 gam. B.16,0gam. C.12,0gam. D.4gam.
Cau 95: Tron 21,6 gam bot Al véi m gam han hop X (gdm FeO, Fe;Oz va Fe;0s)
dugc hdn hop Y. Nung Y & nhiét do cao trong diéu kién khong co khong khi dén
khi phan tmg hoan toan thu dugc hdn hop chét rian Z. Cho Z tac dung vai dung dich
NaOH du thu dugc 6,72 lit khi. Néu cho Z tac dung véi dung dich HNOj3 lodng, du
thi thu dwoc 19,04 lit NO (san pham khir duy nhat). Biét cac thé tich khi do ¢ dktc.
Giatricuam la:
A. 58,6. B. 50,8. C. 46,0. D. 62,0.
(Pé thi THPT Chuyén — Pai hoc Su Pham Ha Néi, nam 2011 - 2012)
Cau 96: C6 hdn hop X gdm nhdm va mat oxit sit. Nung néng hdn hop X trong
diéu kién khong co khong khi dén khi phan ng xay ra hoan toan, thu dwuoc 96,6
gam chit rin Y. Hoa tan 96,6 gam chét rin Y trong NaOH du thu dwoc 6,72 lit khi
(dktc) va con lai mot phan khong tan A. Hoa tan hoan toan A trong H2SO, dic néng
duge 30,24 lit (dktc) khi B. Cong thirc cua sat oxit la:
A. Fe;0s. B. FeO. C. FesO.. D. FeO hoac Fes0,.
Cau 97:Khu hoan toan m gam oxit MxOy can vira da 17,92 lit khi CO (dktc), thu
dugc a gam kim loai M. Hoa tan hét a gam M bang dung dich H,SO4 dic nong (dw),
thu dugc 20,16 lit khi SO, (san pham khir duy nhat, & dktc). Oxit MOy la:
A. Cl’203. B. F6304. C. FeO. D. CrO.
(Dé thi tuyén sinh Pai hoc khéi B nam 2010)
Cau 98: bién phan (dién cuc tro) 100 ml dung dich CuSO4 0,2M va AgNO; 0,1M
Vi cuong do dong dién | = 3,86 A. Tinh thoi gian dién phan dé thu dugc 1,72 gam
kim loai bam vao catot.
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A.500gidy. B.1000giay. C.250gidy. D. 750 giay.
Cau 99: Dung dich X c6 a mol AgNOs, b mol Cu(NOs).. Bién phan dung dich (vai
dién cyc tro) dén khi khi thoat ra ¢ hai dién cuc bang nhau va bang V lit (dktc). Gia
tri cua V theo a, b la (hiéu suét dién phan 100%) la

A.11,2.(2a +h). B. 22,4.(a + 2b).

C.11,2.(a+ 2h). D. 22,4.(2a + b).
Céau 100: Hoa tan m gam CuSQ4 vao H,O thu duoc dung dich X. Bién phén dung
dich X véi dién cuc tro, nhan thiy: Sau t gidy thu dugc 0,014 mol khi & anot, chua
c6 khi ¢ catot. Sau 2t gidy thu dugc 0,048 mol khi ¢ ca hai dién cuc. Gia tri cia m
la:

A. 5,76. B.6,4. C.48. D.7,2.
Céau 101: bién phan 2 lit dung dich hdn hop gom NaCl va CuSOs dén khi H,O bi
dién phan ¢ hai cuc thi dung lai, tai catot thu 1,28 gam kim loai va anot thu 0,336 lit
khi (dktc). Coi thé tich dung dich khong doi thi pH ciia dung dich thu dugc 1a:

A. 3. B. 2. C.12. D. 13.
Cau 102: Tién hanh dién phan 500 ml dung dich Cu(NOs), 0,1M (dién cuc tro) voi
cuong d6 dong dién 19,3A, sau thoi gian 400 gidy ngat dong dién dé yén binh dién
phan dé phan &ng xay ra hoan toan (tao khi NO la san pham khi duy nhét) thu duoc
dung dich X. Khéi lugng dung dich X giam bao nhiéu gam so véi dung dich ban
dau.

A. 1,88. B. 1,28. C.38. D. 1,24.
Cau 103: Khi chuan do 25,0 gam huyét tuong mau ciia mot ngudi lai xe c6 udng
ruou, can dung 20 ml dung dich K,Cr,07; 0,010M. Xac dinh phan trim vé khoi
lugng C,HsOH c6 trong mau cia nguoi lai xe d6. Cho biét phuong trinh phan ng
la:

C,H,OH +K,Cr,0, +H,50, —>CH,COOH + K,SO, +Cr,(SO,), +H,0
A.0,0552%. B.0,046%.  C.0,092%. D.0,138%.
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DAP AN C £N DE
01. A 02.C 03.B 04. B 05.A (06.B | 07.A {08.B | 09.D | 10.C
11.D 12. A 13.C 14. C 15.C {16.B | 17.D | 18.C | 19.D | 20. B
21.D 22. A 23.B 24.D 25.D | 26.C | 27.B | 28. A | 29.C | 30.B
31.C 32.B 33.B 34. A 35.C | 36.A | 37.A | 38.C | 39.C | 40.B
41. C 42. B 43. B 44. C 45. A | 46.C | 47.A | 48.C | 49.C | 50.B
51.C 52.B 53.D 54. C 55.C | 56.A | b7.C | 58.B | 59. A | 60.B
61.D 62. C 63. C 64. B 65.A [ 66.A | 67.A [ 68.B [ 69.A | 70.D
71. C 72. B 73. B 74. B 75.B | 76.D | 7#.A | ¥8. A | 79.D | 80. D
81. B 82. A 83.A | 84.D 85.D (86.B | 87.A | 88.C | 89.C | 90.A
91. C 92. A 93. A 94. A 95.B ([ 96.C | 97.B | 98.D | 99.C | 100.A
101.B 102.A 103.A
BAI GIAI CHI TIET

Cau 1:

Huéng dan giai
Hon hop X cd the gom cac oxit sat (FexOy) va sat du.
So do6 phan ung:

Fe—=—>3 gam (X)< ™ 7¥ *—Fe(NO,), + NO
Fe

Dua vao su thay doi s6 oxi hoa ta thdy: Chat khtr 1 Fe, chét oxi hoa 1a O, va HNO3,
san pham khir cia HNO; 13 NO. Sau phan tng, sé oxi hda caa Fela+3,01a —2
vacua N la+ 2.
Theo bao toan khéi lurgng va bao toan electron, ta co:

56ng, +32n, =my 56n, +32n, =3 {nFe =0,045 mol

= =
3ng, =4n, +3ny, 3n,, —4n,, =3.0,025 ~ |n,, =0,015mol

Vay khéi luong cua sat 1a: m,, =0,045.56 =|2,52 gam
Cau 2:
Huéng dan giai
.. [56n, +64n, =12
Theo gia thiét, ta co: =ng, =ng, =0,1 mol.
nFe = nCu

Trong phan tng cua Fe, Cu véi dung dich HNO3, chat khir 1a Fe, Cu, chat oxi hoa la
+5
N trong HNOg, san pham khtr 1a NO, NO..

+2 +5 +2

, 0 0 L, . +3 . . .
Ban chat phan ung la: Fe, Cu bij oxi héa Ién Fe, Cu, N bi khi vé N trong NO va

+4
N trong NO..
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_ 30n,, +46n
Mo, No,) = N N 192
., e L. N , n +n
Theo gia thiét va bao toan electron, ta co: NO © T'NO,
3ng, +2ng, =30, +ny,

0,1 0,1

8ny, —8ny, =0 n,, =0,125mol
o s = o= Vo 01252224~

Céu 3:
Huéng dan giai

Ban chat phan tng cua Clz, Oz voi Mg, Al 1a phan tmg oxi hoa — khur. Chat khu 1a
Al, Mg, chat oxi héa la Cl, Vél/ 0..
Theo gia thiét va bao toan khoi lugng, ta co:

ng +n, = 7,84 =0,35 n, +n, =0,35 n, =0,2 mol
= 2 2 22,4 o : : = :

Ting, +32n, =m, - 7Ing, +32n, =19

n, =0,15mol
m 0,
(AL, Mg)

Theo gia thiét va bao toan electron, ta co:
{24nMg +27n, =111 {24111\,1g +27n, =111 {nMg =0,35 mol

2ny, +3n,, =2ngy +4n, =1 2ny, +3n,, =1 n,, =0,1 mol

= %M ) ong y = % 100% = (24,32%
Cau 4:
Huéng dan giai
Theo gia thiét va bao toan khoi lugng, ta co:
=20 005 n, +ng =0,25 n, =0,05 mol
<:> 2 2 <:> 2
+m

IlO + IlC1 =—
=] % %04
32n,, +71n, =158

B n, =0,2 mol
m, +mg +my =m 2

mudi oxit
Theo bao toan electron, ta cé:

bién luan

n.7’Mz:4nO £2n, =4.0,0542.02=M ot Lo M _24 g /mol
2 2 n

Vay M Ia [Mg]

Cau 5:

Huéng dan giai
Xét qué trinh khtr cua cac chat:
2C1" + 2e——Cl, Mn"" +5e ——>Mn"
KMnO, :

CaO(l, :
1—— 5 (mol)

1 ——1 (mol)
Cr'® + 3e——Cr” Mn*™+ 2e——>Mn"
K,Cr, 0, : MnO, :

2 ——6 (mol) 1 —— 2 (mol)
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Xét qua trinh oxi hoda:
2C1" —Cl, +2e
Theo bao toan electron: sé mol electron Cr*® nhan nhiéu nhit nén CI~nhuong
electron nhiéu nhat dé tao ra Cl, nhiéu nhat. Vay cho ra nhiéu Cl; nhét.
Cau 6:
Huéng dan giai
So d6 phan ung:
9 +2
0 ) 7 MnSO
dd H,S0, lodng FeSO, dikmno, 4
" {H 50, o
292y Fe ,(S0O,),, K,SO,
Can ctr vao su thay doi so oxi hda ta thay: Trong phan tng cua X véi dung dich
, 42 , . 3 . +7
KMnOQg, chat khir 14 Fetrong FeSOs, chat oxi héa & Mntrong KMnO,. Sau phan

tng, sb oxi hoa cua Fe 1a +3, cua Mn 13 +2.

Theo bao toan nguyén t Fe va bao toan electron, ta co:

BT Fe _ _
—— N, =N, =0,1 mol

Zne nhuong zne nhan & M2 = SnKMnOA

S Ny, =002 mol =V 0 = % =0,04 lit =
Cau 7:
Huéng dan giai

Goi n la s6 electron ma kim loai M nhuong trong phan ang.
Theo gia thiét, ta co:
x=1
M, , =22.2=44:>14x+16y=44:>{ 2:>NxOy1a?1 N,O
<O, y=
Ap dung bao toan electron, ta co:
Zne nhudng = Zne nhan Ad 1ll'nM = 81"INZO
3’ 024n M bién luan
= en lug
M

=0,028< = —=9—"—""">n=3=>M=27 g/mol = Mla Al
n

Cau 8:

Huéng dan giai
Néu dung dich H2SO, 1a dung dich axit lodng thi khi giai phong la H, va phan ting
cua Fe v6i HaSO;4 dién ra theo ti 1é mol 1 : 1, khi d6 HSO4 con du: Trai véi gia
thiét (loai). Vay H,SO, tham gia phan umg 1a axit dic va khi giai phong la SO, (do
Fe c0 tinh khir trung binh).

(4H" +S0} +2e——S0, +2H,0) =n !

electron nhan = EnH"
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Zne nhudng (max) = 3nFe = 3X

Ta co: 1
Zne nhén (max) = EnH" = 1’11-12504 = y
. X _ 2 3X 1 A g kh»\ hf( \ I I Y
Vi ; =3 = 7 >1= N ine > 1, g NEN Sat khONg thé nhuong 3x mol electron ma
chi nhuong duoc |y| mol electron.
Cau 9:

Huéng dan giai
Khi SO, tac dung véi dung dich NaOH ¢ thé xay ra cac kha ning:

Tao ra mudi NaHSO; (1)
Tao ra mudi Na,SOs3 2)
Tao ra mudi NaHSO; va Na;S0s (3)
Tao ra mudi Na,SO3 va du NaOH (4)

Theo gia thiét va bao toan nguyén t5 Na, S, ta co:
— Ny +my, o, =18,9 < 104n +126ny, 5, =18,9 (1)

NaHSO, NaHSO,
BT Na _ _
)nNaHSO3 + 2nNazSO; =Nyoq < Nanso, + anazsog =0,3(2)
n =0 mol
tir (1) va (2) NaHSO,4 BT S
—) = =
—0.15 mol Ngo, = Nyaso, T Nyaso, 0,15 mol
Ny, 5o, =0,15 mo

Goi n la hoa tri cua kim loai M. Ap dung bao toan electron, ta cé:

9’6 bién luan N
nny =20g, & 2SN =205 M=30n—n =2 = M =64 =
Luwu y: Khi ta st dung hé phuong trinh trén la da xét ba truong hop (1), (2), (3):
Néu n,_., =0 thi xay ra truong hop (1).

Na,SO;

+ Néu Nys0, =0 thi xay ra truong hop (2)
thi xay ra truong hop (3)

+ Néu mot trong s6 mol ciia hai mudi nhé hon 0 thi s& xay ra trudng hop (4)
Céau 10:
Huéng dan giai
San phdm khir ctia phan tng gitra Al va HoSO4 dic chi ¢6 thé 1a S hodc HzS hodc
SO..

4 4 4
— 882 5n,, =— mol—*>n, o, =—mol=n_, _=3.—=0,4mol
15 2 (504)3 30 SO;™ tao mudGi 30
BT S — — — = —_ =
nSO?,’/sén phim khit Ny = nHzSO4 1IISO?,’ tao musi 0’5 0’4 0’1 mol.

Goi n la sb electron ma S*° nhan vao dé tao ra san pham khir X.
Ap dung bao toan electron ta co:
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Cau 11:

7,6 gam hén hop X {

{—)BTKL m, +m, =m,
:> 2 2

a+b=0,2

BT Electron
I

Gia thiét
— 2 Sm
Mg

™ @), @ {x =0,15

3n, =nn, =3. 3

7,2

- :O,In:>n:8:>

<s+6 +8e——>S"2>

Huéng dan giai

Mg : x mol muoi

+bmol O,

Ca:y mol

+ amol Cl, 19,85 ganl { '
oxit

ol

—my Tla+32b=12,25 a=0,15
= = m
a+b=0,2 b=0,05

Mg - 2e——Mg™ Cl, + 2e——2CI

X—>2X 0,15——0,3
Ca—2e——>Ca® 0, + 4e——>20"
y—2y 0,05——0,2

e (nhuong) —

D0, oy € 2 +2y=0,5 (1)

+m,, =7,6<24x+40y="7,6(2)

(mol) = |mMg = 3,6 (gam)|

y=0,1
Céu 12:
Huéng dan giai
o 8 {Fe, FeO oo {6,72 khi SO,
m gamFe———75,2 gam X —
Fe,0,, Fe,0, Fe,(SO,),
&)noz (phan tng) 75,i—z_m(mol)
Fe - 3e——>Fe™ o, + de——>207"
m 3_m 75,2—m o4 75,2—m
56 56 32 32

+6

+4
S + 2e—>S(S0,)
0,6«<—0,3

: 3m 75,2—m
BT Electron >
—)Znemhmg) = Zne(nhan) =>—=4——+0,6 < /m =156 gam

Cau 13: Chon C

56 32

Huéng dan giai
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Cu oL |Musi M(NO,),
1,35 gam< Mg—29 5135 gam M —2X% NO : 0.01
Al x mol Khi {NO . 0’04 (mOl)
2- Uy
+5 +2
M - ne——>M"™ N#8e——>N(NO)
X——>xn——>= 0,03«— 0,01
n
+5 +4
N#le——N(NO,)
0,04<——0,04
2 zne (nhuong) = Zne (nhan) <~ Xn= 0’03 + 0,04 = 0,07 (mOl)
0,07 0,07
= Nynoy), = T(mOD = HNO;/“M = T.n =0,07 (mol)
= Mo = My togi T Mo (mugiy < Mamusi = 1,35+0,07.62 =|5,69 gam
Cau 14:

Huéng dan giai
Fe,(SO,),

FeS, :0,002 (mol
{ 2 (mol) _, uso, >1 khi X: SO, —KMO: 5 dung dich Y

FeS:0,003 (mol)

x (mol)

FeS, - 15¢ — > Fe¥* + 258° | S* 4 2e—»S0,
0,002——0,03 2X¢—— X
FeS - 9¢ —— Fe’* + S8

0,003——0,027

—E 50, uime = D Me npan < 0,03+0,027 =2x <> x =0,0285 (mol)
580, + 2KMnO, +2H,0——K,SO, +2MnSO, + 2H,S0,

0,0285 — 0,0114
v DMy _0028
=n_, = 0,0228 (mo)=>< “™*"Y [H'] [H'] = Vy, gay =228 (i)
pH = 2 =[H']=10"M
Céu 15:
Huéng dan giai
Fe O " Fe : x (mol) 6.6 gam Fe, (SO, ),
2,44 gamX {Cu* Y Quddl 10 :y (mol) — S0k 0 CuSO,
Cu : z (mol) 0,0225 mol SO,
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mg +mg +mg, =2,44 56x +16y + 64z =2,44
={—"">3n,, +2n,, =2n, +2ng, < 3x+22=2y+0,0225.2
Mg, s0,), T Meuso, = 6,6 0,5x.400 +160z = 6,6
x=y=0,025 0,01.64 16
o mol) = %m,, = ——.100 = — ~[26,23%
Cau 16:

Huéng dan giai
So do6 phan ung:

+3
AI(NO
Al g |dungdichY +2( o) —WMLA 5 AI(OH), ¥
1,32 gam X o 2 Cu(NO,),

Cll +4
NO, :0,06 mol

Trong phan ang cia Al, Cu voi HNO;, chét khir 1a Al, Cu, chat oxi hoa la HNOs,
san pham khu cua HNO; 1a NO..
Theo gia thiét va bao toan electron, ta co:

{27HA1 +64n,, =1,23 27n,, +64n, =1,23

= 1,344
3n, +2ng, =0y 3n, +2n, = A 0,06

>

n, =0,01 mol = Ny 0m), =Ny =0,01 =M o, = 0,78 gam

L
ng, =0,015 mol = %m,, =%.100%= 78,05%

Luwu y: Cac mudi Cu?*, Zn?*, Ni%, Ag* tao phirc tan trong dung dich NHs du.
Cu®* +2NH, +2H,0——>Cu(OH), + 2NH;
Cu(OH), +4NH, ——[Cu(NH,), J(OH), (tan)
Phan tng cua mudi ZnZ, Ni2* tuong tu nhu véi mudi Cu®*:
Ag" +NH, +H,0—— AgOH + NH;
AgOH +2NH, ——[Ag(NH,),]OH (tan)
Céau 17:
Huéng dan giai
Han hop Y gdém hai khi khong mau, trong d6 c6 mot khi héa nau trong khdng khi.
Suy ra 'Y ¢6 NO va con lai la mét trong hai khi N2 hoac N2O.
_ NO (M =30 1
Vi MY:5,18 ( g/ mol)
0,14 N,O0 (M =44 g/mol)
Dung dich sau phan ung tac dung véi dung dich NaOH dun néng, khong ¢6 khi mui
khai thodt ra chirng to phan tng caa Al, Mg véi HNOs khéng tao ra NH4NO:s.

=37g/mol:>Yg6m{
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) Ny, +ny o, =0,14 Ny, =0,07 mol
Theo gia thiét, ta cé:{ OO { NO

=
301’1NO + 4411N20 = 5’18 nNZO = 0,07 mol
27n,, + 24nMg =8,862

Theo gia thiét va bao toan electron, ta co:
3ny +2ny, =30, +8ny

27n,, +24n,, =8,862 n,, =0,042 mol
= =
3n,, +2ny, =3.0,07+8.0,07 |y, =0,322 mol

= %m, = 0’5‘;227 100% =[12,8%

Cau 18:
Huéng dan giai

+5
Goi a la so electron Ntrong phan tir HNOs nhén vao dé sinh ra khi N,Oy.
Ap dung bao toan electron va bao toan nguyén t6 déi véi Fe, N, ta co:

ﬂ)n%& =any, <006=a0,02<a=3=>N0O0O, 1aNO
— S N oy, = Mo, =3:0,06=0,18 mol &1,y s i = 0,18.3=0,54 mol
%HHNO3 = ntrong mudi nitrat + 1IINO = 0’54 + 0’ 02 = 0’56 mOl

Khéi lugng HNO; nguyén chat tham gia phan ang: my,y, =0,56.63=|35,28 gam
Céu 19:
Huéng dan giai
Dé don gian cho viéc tinh toan, ta coi X gom Fe va O.
0

N F S +3 +2 -2

So dd phantng:{ ~ —4MN SEe(NO,), + NO+H, 0
0 i

=0,4.3=1,2 mol

nHNO3 ban ddu

Theo gia thiét:{

NpNo, de = Maaon = 0,1 mol

BT N

>0, phan ing véi X — LUHNO, ban ddu — THHNO, du — 1,1 mol

Theo dinh luat bao toan khéi luong, bao toan electron va bao toan nguyén té N, Fe,

—2% 5 56n,, +16n, =19,2 )

| —2E3n,, =2n, +3n,, (2)
tacoy

Nyno, = 3Mpeno,), Tvo =11 (3)

&)HFe(No3 ) — DEe (4)

56ng, +16n,=19,2 ng =0,3
< 13ng, —2n, -3n,, =0=1n,=0,15

3ng, +n,, =11 n,, =0,2
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Thé tich khi NO thoat ra & diéu kien tiéu chuan la: V, =0,2.22,4 =|4,48 lit
Luru y: Thay (4) vao (3) ta dugc hé 3 phuong trinh 3 an lan,, n,, n, . Gidi h¢ tinh

duoc sé mol cua Fe, O va NO.
Cau 20:

Huéng dan giai
ny o +0y, =0,06

’ ny, =0,03 mol
Theo gia thict, ta co: ¢ 44ny, +28ny, _ o &

Ny, = 0,03 mol

Ny o 0y,
Gia st phan tng tao ra mudi NH;NOs, ta co:
gid thiét o= 12, 42 — 0,46 mol
27

Ap dung phuong phap bao toan electron:
3n, =8ny o +10n +8ny, o,

3.0,46=8.0,03+10.0,03+80, o =Ny, =0,105 mol

=M, =My, T My no, =0,46.213+0,105.80 =(106,38 gam
Céu 21:
Huéng dan giai
Theo gia thiet suy ra: Kim loai da phan tng véi HNOs tao ra san pham khu duy
nhat la mu6i amoni, ta co:

mche‘it tin mmu(’ii nitrat kim loai + rnNH4NO3 = (mkim loai + mNo; /muéi nitrat kim 102.1i) + mNH4NO3

n <
electron trao doi

=(m +62.n

kim loai electron trao déi ) 8

=0,17mol

electron trao déi electron trao déi

D ectron trao déi
< 17,765=5,525+62n +T.80:>n

1
%HHNOS = nN/nitrat kim loai + nN/mu()'i amoni nitrat = 0’ 17 + 0’8 7 '2 = 0’2125 mOl
Cau 22:
Huéng dan giai
n, :n, =1:4 n,, =0,005 mol
j—

Theo gia thiét:y "
108n,, +64n,, =1,82 " |n,, =0,02 mol

electron nhuong (max) =1n Ag + 2nCu = O, 045 mol (1)

L n . ¢
ap i le H :0’09 =1,5<4=H" thitu=n s
n 0,06

NO,”

=n

=0,675 mol (2)

electron nhén (max) = Z nH+

Tir (1) va (2) ta thay kim loai phan ang hét, H* va NO; con du.

n X
1 hy 2
—2E 53n, = n,, +2n., < ng, = —clection nhutng M2Y) — (), 015 mol

3
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So db chuyén héa NO thanh HNOs:
+4 -2

+2 o o +5
NO +024\N02 + 02, H,0 \HNO3
Vi 3ny, <4n, nén Oz du, do d6 NO chuyén hét thanh HNO:.

= Ny, =Nyo =0,015 mol = [HNO, ] = 0(’)01155 —0,IM = m

Cau 23:

Huéng dan giai
—% 530, =0,06 mol <2n,, =0,4 mol = CuO du, NH, phan ting hét
So dd phan tng:

0
-3 +2 N2
N H CuO, t°
3 _— > +5 +2

a4 Cu HNO 2
chat ran X ———Cu(NO,), +NO
CuO

Can ctr vao so d6 phan tng ta thay: Chat khir 1a NHs, chat oxi héa 1a HNOs.
Znenhmg = 3nNHS
Zne nhan — 3nNO
S Ny, =Ny SNy = 0,02 mol = Vg gy =
Cau 24:

Ta co: >ﬂ>3nw3 =3n,,
0,448 lit

Huéng dan giai

So d6 phan @ng:
-3 -3 +7 +3 +3
H,C~C,H, ~CH, +KMnO, +H,50, —HOOC~C,H, ~COOH

+2
M SO, +K,S0, + H,0

Suy ra: Chét khir 12 0 — xilen, ¢6 hai nguyén tir C thay d6i s6 oxi hoa tir — 3 1én +3,
chat oxi héa la KMnOs, 56 oxi hoa ctia Mn thay doi tir +7 vé +2.
Theo bao toan electron, ta c6:

5n

0,112

KMnO, phénng ~—

12n <n =0,24 mol

KMnO, phinting o—xilen

= Do, pan e = 0524 +0,24.20% = 0,288 mol = V0. = % =[0.576 1it

i)

Cau 25:
Huéng dan giai
1,26
=—"—=0,01 mol
(COOM), 2H,0 ~ (5

gia thiét

n

So d6 phan @ng:
+3 +7 \M +2

(COOH),.2H,0 + KMnO, +H,S0, —3CO, +K,S0, +Mn SO, + H,0
-

. +3 ; .
Chat khtr 1a (COOH),.2H,0, ¢6 2 nguyén tir C thay doi tir so oxi hoa tir +3 1én +4.
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r - ’ N +7 r . , 2 . 1
Chat oxi hoa la KMnO,, so oxi héa ciia Mn thay doi tur +7 ve +2.
Ap dung bao toan electron, ta co:

2
20 coomy, 2n,0 = Mimno, = Do, = g.0,0l =0,004 mol

= [KMnO, ] = % —[0.016M

Cau 26:
Huéng dan giai
2+ 0 1+

5+
192gamC0u uio,  |NO—=25NO,——HNO,

2+
Cu(NO,),
Céch 1: Cach giai viét phuong trinh (thong thuong)
3Cu +8HNO, ——3Cu(NO,), +2NO T +4H,0

M)
%=0,3 —> 0,2
64
2NO + 0O,——2NO, @)
0,2——0,1 — 0,2
4NO, + O, +2H,0——4HNO, 3)

0,2——0,05

=n, =0,1+0,05=0,15 mol =V =0,15.22,4 =|3,36 lit

Céch 2: Ap dung phuong phép bao toan electron

Nhan xét:

- Xét toan bd qua trinh

+ Nito coi nhu khong co sy thay déi s6 oxi hda (HNO, ,,, .., —>HNO,)

+ Nhu vay chi c6 2 nguyén tb c6 sy thay doi s6 oxi hoa 1a Cu va O,
Cu - 2e——Cu”'| O,+ 4e——>20"
0,3——2.0,3 a——4a

BT Electron
— LB 5" N, eomg) = 2 Me (anany < 2:0,3=4a < a =0,15 mol

=V,, =0,15.22,4=3,36 lit

Cau 27:
Huéng dan giai
2
S 0 .uvo, JNO
0,728 gam Fe———1,016 gam X ——— »

Fe(NO,),

- Céc phan tmg c6 thé c¢6 trong bai toan:

2Fe+0, —“—2Fe0 1)
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4Fe +30, —~—2Fe,0, )
3Fe +20,——Fe,0, A3)

- Céc phan g hoa tan c6 thé co:
3FeO + 10HNO, —3Fe(NO,), + NO T +5H,0 4)
Fe,0, + 6HNO, ——2Fe(NO,), +3H,0 (5)
3Fe,0, +28HNO, ——9Fe(NO,), + NO T +14H,0 (6)

- Xét ca qua trinh ta thiy c6 3 qua trinh thay d6i s6 oxi hoa la:

0 +3
Nguyén t6 Fe : Tt Fe bi oxi héa thanh Fe

Nhan xét

+5 +2
——%5( Nguyén t6 N : Tit N bi khit thanh N
0 -2
Phan tir O,: T O, bi khir thanh 20
ﬂ)m% =My — Mg, i) = L016—0,728 =n, =0,009 (mol)
Thuc chit cac qua trinh oxi ho& — khr trén 1a:
Fe - 3e——>Fe"| 0O, + 4e——20"

0,013——0,039 0,009——0,036

+5 +2
N +3e¢ —— NNO)

31llNO 1IINO

BT Electron
— LB 5 "N, rwtong) = 2 De (o < 0,039 =0,036+3n,,

& ny, =0,001 (mol) < V,, =0,0224 1it =[22,4 ml
Céu 28:
Huéng dan giai

+2

NO

0

0 +5
HNO
m gam Fe—% X N0

+3
Fe(NO,),

0 +3

Nguyén t6 Fe : Tt Fe bi oxi héa thanh Fe
. +5 +2
—Mnx® ¢ Nguyén t6 N : Tir N bi khir thanh N
0 -2
Phan tir O,: Tir O, bi khir thanh 20

BTKL 3—-m

>My, =My — Mp g gan) = 3-m= Ng, = 32
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Fe - 3e——>Fe"| 0O, + de——20""
m 3m 3—-m 4(3—m)
_%_
56 56 32 32
+5 +2
N + 3¢ — N
0,075«——0,025
BT Electron _ 3m _ 4(3 _m) 0.075 =252
—)Zne(nhufmg) _zne(nhan) ©§_3—2+ > :>
Céu 29:
Huéng dan giai
1,792 lit khi NO *
Cu Cu(NO,)
u
6,08 gam L + T . + 2,88 gam M, . .
Fe X{Fe(NO,), ——%#=—%— 0,448 lit khi NO
ymel HNO, du
. —2LE 5 2n, +3n,, =3n,,. < 2x+3y=3.0,08 o X =0,06 (mol)
64x + 56y = 6,08 y=0,04
Mg - 2 ——>Mg™ N + 3¢ —— NO
0,12——0,24 0,06<——0,02
Fe* + le —— Fe**
0,04«——0,04
Cu* + 2¢ —— Cu*
0,12<——0,06

Fe”* + 2e — >Fe*

X «<—— X
BT Electron

—ELE 5D 0, eongy = DM (anany < X +0,06+0,04+0,12=0,24
< x=0,02 mol = m,;, =my,, +mg,. =0,06.64+0,01.56 =
Cau 30:
Huéng dan giai
+2

. NO % [nx =04 (mol)
0 s honhgp khi X4 =~ —5—1_—
Fe—0 NO Mx =42 (g/mol)

2

+3
Fe(NO,),

- So d6 duong chéo:
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NO, : l42-30=12
M=42\
NO : [M=30| 46-42=4

n
&2223 {nNozo,l mol

Y
<
E

=4in,, 4 o =25%| va |%Vy, =T5%

Ny, = 0,3 mol

Nyo, +Nyo =0,4
+5 +2
Fe — 3e—>Fe* N + 3¢——> NO
X—>3x 0,3 «—0,1

+5 +4
N +le——> N

0,3«——0,3
M)Zne (nhuong) — Zne (nhan) =3x= 0,3 +0’3 FX= 0’2 (1’1’101)

=mg, =0,2.56=|11,2 gam

Cau 31:
Huéng dan giai
+3
. |Fe(NO,),
) muliy
Fe : +5 Cu(NO
12 gam Oe : (mol) ——=— ( 23)2
Cu:a NO:x
Vlitkhi X4 (mol)
NO,:y
—Theo sid &5 563 +64a =12 <>a=0,1 (mol)
+5 +2
Fe — 3e——Fe™ N +3e——>N(NO)
0,1——0,3 3X X
+5 +4
Cu - 2e——Cu”"| N +le——>N(NO,)
0,1— 0,2 y 3

BT Electron _ _
— LR 50, iongy = DD qanamy < 3X+y =0,5 (D)

30x + 46y
X +

Mat khdc: Mx =38 g/ mol = =19,2 (2)

— 00 sx=y=0,125 (mol) = V, =0,125.2.22,4 =

Cau 32:
Huéng dan giai
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+2
P Mg(NOS)Z
uo1 3
AI(NO,),
1 HNO S
Mg : :0,1
15gam{ © " (mol) +dungdich Y{ ' —> 5202 0
Al : H,SO NO: 0,1
Y 2o Khi (mol)
NO,: 0,1
+1
N> 0: 0,1
+6 +4
Mg - 2e——Mg* S + 2e——S(S0,)

X——2X 0,2 «——0,1
+2
Al — 3e——AI*" N + 3e——>NNO)
y——>3y 0,3 «——0,1
+4
N + le——>N(NO,)
0,1 «——0,1

+1
N + 4e——>N(N,0)
0,8 <_—Oa 1 '2
M}Zne (nhudng) — Zne (nhan) < 2x+ 3y - 1,4 (1)

\ =0,4
Mait khdc:m,, +m,, =15<27x+24y=15 2)—L@ 5 X (mol)
Al Mg y >

B

= %m,, =271'—(5)’2.100%= = %m,,, =

Cau 33:
Huéng dan giai

m Fe : x +mo. | Muoi
m gam Fe————>12 gam mol ————— o
O,:y 2,24 1it khi NO
Fe - 3e——>Fe" | 0, + 4e——>20"
X — 3x y ——4y

+5 +2
N + 3 — N

0,3<—0,1
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BT Electron
— LB 5 N, vwtmy = D De (o < 3X =4y +0,3 (1)

N \ =0,18
G S6x 432y =12(2)— @, {X 0.0 ™D
y=\,
= my, =0,18.56=10,08 gam
Cau 34:
Huéng dan giai
Fe(NO,),
a mol
Fe(NO
F + HNO, Fe(NO3 )3 +HCl ( ’ )3
€ G, ) |———""Gs, 7) khi NO
b mol —
0,02 mol
khi NO,
0,3 mol
BT e _ — —
—q, >2a+3b=ny, =03=n, o {a —b=0,06 (mol)
= =
%HF&NO3 ) = 3'nNO = 0’06 = i]’]H+ NOj /muéi con lai = 0’28 (m01)

— 5m ., = m tme 0 =0,12.56 +0,06.4.35,5+0,28.62 =|26,92 gam

Huéng dan giai

Fe(NO,),
Fe : 0,04 mol
+HNO CO, : 0,06 mol
X : {FeCO, : 0,06 mol ———=—<
hén hop khi Z 1 SO, : 0,05 mol
FeS, :0,025 mol
NO,: x mol
BINT LnFeGO; =ng, =0,06 mol
_ BINT ,
&)ZHRSZ = n502 = 0,05 mol
Fe - 36—)F€3+ N+5 + le 3 N02
0,04 ——0,12 X 5%
Fe** - le——Fe™
0,06——0,06
FeS, - lle——>Fe™ +2S8™
0,025——0,275

BT Electron
N == R =
’Zne (nhuéng) Zne (ahany > X = 0,445 mol

44nCOZ + 64nS02 + 46nNoz

=M = =47,38 g/mol < [d,,, =23,69 (g/mol)

N, T Ngo, Ty,
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Céu 36:
_ Huéng dan giai

- Nhén xét: Vi tong s6 mol e nhudng trong 2 phan 1a nhu nhau, nén sé e nhan
trong 2 phan ciing nhu nhau:

Phan 1: Phan 2:

0 +5 +2
2H"+2¢e —— H, N +3e——>NNO)
0,3 «— 0,15 0,3—— 0.1

=V, =0,1.22,4=
Cau 37:
Huéng dan giai
dung dich A, —%%_sm  gam két tha.

6,51 I:eSz:X( )%y NO 26,34
y mo 2 : =
RS khi{ >4 <m o gam

1 X mo
NO:b V=13,216 lit
a+b=13’216 a=0,54
= 22,4 = (mol)
=0,05

46a+30b =26,34

+6 +5 +4
(FeS,)’ ——>Fe™ +2S+15¢ N+ le——>N(NO,)

X — 15x 0,54——0,54

+6 +5 +2
(RS))——>R™ +S+(n+6)e | N4 Be——>N(NO)

X —— (@+6)x | 0,05——0,15
—BLEO 50, iongy = D e (anany < 15X + (0 +6)x =0,69 mol (1)
ﬂnon(MR+32).x=6,51@x=L(2)
120+ M, +32
Thay @ vio ) 415, 6,51 +(n+6).—6’51
120+ M, +32 120+ M, +32
n=1= M, =55,565 g/ mol = loai

—Bentin [ h=2 =M, =65g/mol=|R Ia Zn|
n=3= M, =74,434 g/ mol = loai

=0,69

Cau 38:
Huong déin giai
Fe
Fe(NOq )3 + 11,2 gam Fe
FO  imvo, JAdXN 0 qr o reNOy,
11,36gam Fo.O ) TN O3 du 3
e,0, s
Fe.O, 1,344 1it khi NO.
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was | Fe:rx mol
X—= = 56x +16y =11,36 (gam) (1)

O:y mol
Fe - 3e —— Fe™ O + 2 — O
X —3Xx —X y —> 2y

NO; + 3¢ —— NO
0,06 <——0,18«—0,06
=Y n, nhudng =Y n, nhan < 3x = 2y + 0,18 (2)

x=0,16
(1.2) {

y= 0,15 (mol) = nHNO3* =Ny, Tt 3nFe3+ =0,54 (l'IlOl).

= anNO3 =0,54 + g(% —0,08)=1{0,86 mol

Cau 39:
Huéng dan giai
Cu(NOa )2 +NaOH Cu(OH)z
Fe(NO,), Fe(OH),
— M0 52V, khi SO, (TN,)
152 ( ) CuO
. s am
Cu:x mol g Fe,0,
Fe,O, :y mol
0,64 gam kim loai (Cu)
. Cu(NO
+HNO; va H,50, Dung dich ( 3)2 (TNz)
Fe(NO,),
V, khi NO
XétIN, :
Cu - 2e——Cu(NO,), | SO7 + 2 ——> S0,
2X +
X—>2X (2x+y)—>( X+y)

Fe,O0, —le——3Fe(NO,),

y —™Y
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64x +232y =13,36 x=0,1 (mol)

= 80x+160.%y=15,2 <1y =0,03 (mol)

(2x + y) V2 =12,576 lit
= T

V.

2

22,4

Chi tao thanh muéi Fe**

=0,1-0,01=0,09 (mol)

Xét TN, : Chat ran du 1a Cu :>{
n

Cu phan tng
Cu - 2e——Cu® Fe,0, - 2¢ ——3Fe(NO,),
0,00——0,18 0,03 ——0,06

NO; + 3¢ —> NO

38 «—— a
Zne nhuong Zne nhan
=0,18=0,06+3a <a=0,04 (mol) =V, =0,04.22,4 =
Cau 40:
Huéng dan giai
2,4 gam kim loai

Fe(NO,),
Cu(NO,),

Cu : x (mol) +HNO . 6 c:
61,2 gam ———=—4Jdung dich Y —"*—>m gam
Fe,O, : y (mol)

0,15 mol NO
Fe(NO,),

Nhan xét: Do ¢6 kim loai du = mudi tao thanh gom
Cu(NO,),

N {—)BT “2n, =2ng, +30y < 2x =2y +0,15 - {X = 0’375(m01)

64x + 232y = 61,2-2,4="58,8 y=0,15

=M, = Mo, + Moy, € Mg =0,15.3.180+0,375.188 =[151,5 gam
Cau 41:
Huéng dan giai

NO —
m kim loai + HNO, ——>mu6i +V (m){NO (M=36,4)+H,0
2
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B \Y%
2,4 . A%
M=) v —2 5n, toai = Mo musi = 3ny, +nyo, =2,2.m
Nyo, = 0,4 _4
M6 = My + M s om =m+ 22— 22’ .62 ~m+6,089V gam
Cau 42:
Huéng dan giai
dung dich mu6i
, c 0,2 mol NO
52 gam klm loal M + 739 gam dung dich HNO; ;
—— khi 0,1 mol N,O
0,02 mol N,
BT e 52
———any =30, +8.ny , +10.n & a.——=1,6 (mol)
M
weon @ =2=>M,, =65 (g/mol)=>[M la Zn|
a=3=M,, =97,5 (g/ mol) = (loai)
—E 5> Nyno, = 20, + 0y, + 20, + 20y =2,04 (mol)
128,52 11
= Myno, phin g = 2504.03=128,52 (gam) = C%yyo, = 7295 .100. ﬁ 20%
Cau 43:
Huéng dan giai
HCI dung dich muéi X
Zn +40,05 mol NaNO, —— H, :x mol
) 0,125 mol khi Y
0,1 mol KNO, NO:y mol
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My =12,2.2=24,4 (g /mol)=Y c6 chita khi H, va khi khong mau héa nau ngoai
khong khi la khi NO.

x+y=0,125 x =0,025
= -

2x +30y =0,125.24,4 y=0,1
Vi c6 khi H, thodt ra va Zn du = H" va NO; hét = muo6i thu duoc chi c6
muodi clorua.
= ZHNO, =Nyo, + Ngno, =0,05+0,1=0,15>ny, =0,1= X chita mudi NH;.

ﬂ)ZnNO; =Nyo + N, <0,15=0,1+n eng, =0,05 (mol).

NH}
Phuong trinh nhudng nhan electron.

Zn - 2e —— Zn** |NO; + 3¢ —— NO
a—— 2a 0,3¢<— 0,1
NO, + 8¢ ——> NH;
0,4<—0,05
2H" + 2 —— H,
0,05—>0,025

D0, hione = DM man < 22 =0,3+0,4+0,05 < a=0,375 (mol).

BTKL

M5 =My T My g T My Mg
<m, =136.0,375+53,5.0,05 + 58,5.0,05 + 74,5.0,1 = 64,05 gam
Cau 44:
Huéng dan giai
F 1 Dung dich v ™"
: ung dic
) e : X (mol) o g di HNO, du
22 gam hén hop X < FeCO, : y (mol) ———=— -
Fe,0, : z (mol) Hén hop khi Z :
34 Olp {NO
HNO,,, + NaHCO,——NaNO, + CO, + H,0
0,16<—0,16 = 13,44
84
=n = 1-0,16 = 0,84 (mol)

HNO; phan ting véi X

Cach 1 :
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+ 4HNO,; —— Fe(NO,), + NO + 2H,0

Fe
X ——4x — X
3FeCO, + 10HNO, ——3Fe(NO,), + NO + 3CO, + 5H,0
10 1
y——™ ?y — gy —>Yy
3Fe,0, + 28HNO, —— 9Fe(NO,), + NO + 14H,0
28 1
77— —7Z _— —Z
3 3
=4x + ?y + ?z = Ny, = 0,84 (mol) (2)
Ny pue =Ny + Ny = Ptm(;c-V: 0,375.8,96 — 0.15 (mol)
2 2 R.T 0,082.(237+0)

khong khi _
————n = 4n,
ny, = 0,12
S
n,, = 0,03
2

Do trong binh khong con O, nén O, da phan tng hét.
2NO + 0,—2NO,

0,06« 0,03 >0,06
CO, :y

NO : (x + 2+%-0,06)
3 3 (mol)

Hon hop khi sau:

N,: 0,12

NO, : 0,06

:>nkhf sau :X+£y+z+0’12: psau'V = 0,6.8,96 :0,24 mOl (3)
373 RT  0,082.237+0)

x =0,02 mol
—WEAO 1y =0,06 mol = %m, , = 0.06.232 15—
2=0,06 mol ' 22
Cach 2 :
Fe Fe :x (mol)
22 gam hén hop X {FeCO, —®% 5. C :y (mol)
Fe,O, O :z (mol)

= 56x+12y+162=22 (gam) (1)
Phuong trinh nhudng nhan electron :
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Fe — 3e——Fe™ O + 2 ——0"

x—>3x 7z—> 2z

C - 4e—>CO, NO; + 3¢ —— NO

X +4y-2z

y——dy Gx + 4y-2z) 3

+3x + 4y-2z

=, = 3X =0,84 (2)

HNO,
Ceny = PV 03758960
: ? R.T 0,082.237) =
khong khi

— e —
ny, 4n02

n =1

n, =0,12
: m
n,, =0,03

khi trudc

ol

n 015 0,375

0 6 = nkhl’ sau
khi sau psau khi sau ’

Ta co: _3x + 4y-2z

nkhl’ sau nNO du + nNO: + nCO2 + nNz 3

khi trudc __ ptru'éc

n

= 0,24 (mol)

n

+y + 0,12

3x + 4y-2z
3

3x + 4y-2z

<:>—
3

X=0,26 L}nczn

+y=0,12 (3)

=0,06 (mol)

FeCO;

.23
—>2222 5y =0,06 BT O _ _
y —=—n, =0,42=3n;,, +4ng,

z=0,42 hryon

0,06
= %om,, o = O’Og#.loo =[63,27%

Cau 45:

< n =0,06

Fe;0,

Huéng dan giai
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—194 50,45 mol H,.
Al :x mol AlNO,),
22,2 gam hon hop A{Zn :y mol + HNO, du 79 gam {Zn(NO,),

NH,NO, (c6 thé c6)

0,1 mol khi X
R §7x +65y =222 - x =0,1 (mol) = Mo, ), =0,1.213=21,3 (gam)
E.X +y=n, =0,45 y=0,3 (mol) = m,,,,, =0,3.189=56,7 (gam)
= My no,), T Mzyno,), =21,3+56,7=T78 (gam) <79 (gam)= C6 mudi NH,NO,

= My no, =79 =78 =1 (gam) < ny yo, =0,0125 (mol)
Goi a 12 so electron trao déi ctia khi X.

—ETe 530, +2n, =an, +8ny, o, < 3.0,1+0,3.2=20,1+8.0,0125

Sa=8=
Cau 46:
Huéng dan giai
FeCl, : 0,1 (mol)
Dung dich X {HCI:0,1 (mol) —¥o™ 5 Dyng dich Y
Cu(l, : 0,1 (mol)
It 9,65.4500

= =0,45 (mol)
96500 96500

Dinh luat Faraday :n, =

Fe** + le——Fe*
0,1——0,1
Aot <2c1 —2e—> C12> Caog | T+ 2o Cu
0,36——0,18 0,1——>0,2— 0,1
2H" + 2e—— H,
0,06——0,03
= Am giam = My T My 00 =My +my +mg,
< Am g, =0,18.71+0,03.2+0,1.64 =
Cau 47:

Huéng dan giai
Néu chét ran chi ¢6 Cu, khi do my, ., =0,2.64 =12,8 gam < 18,4 gam. Suy ra trong

18,4 gam chét rin c6 12,8 gam Cu tao thanh va 5,6 gam (0,1 mol) Fe du (khong thé
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¢6 Mg du, vi néu Mg du thi Fe chua phan tng, khi 6 khdi luong chét ran thu dugc
I6n hon 18,4).
S6 mol Fe di tham gia phan tng 14 0,2 — 0,1 = 0,1 mol.
Ban chat phan tng 1a x mol Mg va 0,1 mol Fe khir hét Fe®* vé Fe?* va Cu?* vé Cu.
Ap dung bao toan electron, ta co:

2ny,, +2n -

©2ny, +20,1=0,4+202<n,, =

Cau 48:

n +2nCLl2+

Fe phan ting =

Huéng dan giai
Phan wrng cua dung dich AgNOs vé6i dung dich Fe(NOs), la phan ung oxi hda — khir
gitta Ag* va Fe?, chat ran thu duoc 1a Ag, dung dich X gom Fe(NOs); va AgNO3
du.
Fe’" + Ag" ——>Fe’ + Ag 1)
Phan tng cua dung dich X vai dung dich HCI 1a phan tng trao d6i gitra Ag* du va
CI™ hinh thanh két taa.

Ag" +ClIT—— AgCl (2)
Ap dung bao toan nguyén té Ag va bao toan electron cho phan tng (1), ta c6:
n, ... =nAg:8’64=0,08
= g phan ting 108 =0,1a=0,08 < a=0,8 mol
n ., . =n_, =0,la
Ag” phan tng Fe

n =N =N . —n
AgCl Ag' du Ag" ban ddu Ag" phan ting

©nye =02a-0,la=0,la=0,08=m,,, =[11,48 gam|
Cau 49:
Huéng dan giai

+ Dién phan dung dich AgNOs (1) thu duge san pham 1a HNOs, Ag va O,. Vay
dung dich Y chita HNOj3 va c6 thé con AgNOs du.
+ Cho Fe vao Y (2), sau phan trng thu duoc hdn hop kim loai ching té: Fe dur nén
mubi sit tao thanh 1a Fe(NO3),, trong Y ¢6 AgNO; du. Vi Fe du nén cac chét trong
Y da phan tng hét voi Fe.
O (2), chat khir 14 Fe, chit oxi héa 1a AgNO3, HNO3. Do khong biét lwong NO sinh
ra nén ta tinh sé electron ma HNO; nhan theo H*.
Ap dung bao toan nguyén t6 N cho (1), ta co:

Npeno, de TMENO, = DagNo, ban diu = 0,15 (*)
Ap dung bao toan electron cho phan tng (2), ta co:

2n

Fe phan tng — D AgNO, du T ZnHNO3 (%)
Khéi luong chit ran thu duoc 1a:

my,, +m,, =(12,6—-56ng, . ) +108n
Két hop cac phuong trinh (*), (¥*), (***), ta c6 hé:

—14,5 (+%%)

AgNO; du
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n + Ny, = 0,15

3

= 1 Dagno, du +ZnHNO3 -

108n —56n

AgNO; du n =0,05 mol

AgNO; du
2n =0 N4y, =0,1 mol

=0,0625 mol

Fe phan ting

= 1, 9 nFe phan ting

AgNO; du Fe phan ting

Ta c6:

_ I_t —t= N ectrontrao déi F

nelectron trao déi F I

N \4NO, phiin tng F(0,15-0,05).96500
. = =3600s =|1h
I 2,68

=t=

Cau 50:
Huéng dan giai
bé cho don gian, ta coi V lit khi H, ttng véi 1 mol khi, suy ra 0,25V lit khi &ng véi
0,25 mol khi.
So d6 phan @ng:

0 ) +2 0
chit rin Y : Fe —%% e _ypeSO, + H,

0 2)
X Fe +H,0 du +1 43
hon hop X 0 0 ) . NaAlO, 0
Al, Na dung dich " + H,
NaOH

Vi ti I¢ mol ciia Nava Al la n :n,, =2:1, nén trong phan ting véi H,O Al tan hét
trong NaOH sinh ra.

+ O phan tng (1), chat khir 1a Al va Na, chit oxi hoa 1a H20, san phdm khur cua
H,0 1a Ha.

+ O phan tmg (2), chat khir 1a Fe, chat oxi hoa 1a H* trong H2SO4, san phdm khir
cua H* la H..

Theo gia thiét va ap dung bao toan electron cho phan tng (1) va (2), ta co:

n,, :n, =2:1 n,, :n, =2:1 n,, =0,8 mol

=n,, +3n,, =2nH2(1) < any, +3n,, =2.1<n,, =0,4 mol 3%:
2n,, =2n, 2n,, =2.0,25 n, =025mol "

Cau 51:

Huéng dan giai
Sau phan &ng nhiét nhdm, hdn hop chét rin Y thu dugc phan wng véi NaOH tao ra
khi, ching to Al du, Fe,Os da phan tng hét.
Ap dung bao toan nguyén tb Fe, ta co:

nFe trong Y =n = nFe +2n = n]:e + 20»1 = 0, 27 mol

Fe trong X Fe, 0,

Ap dung bao toan electron trong phan tng nhiét nhém, ta co:
=0,2 mol

3n, phining — 61'11=e203 =6.0,1=n, phaniing
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Theo gia thiét suy ra: Khi cho Y phan tng véi dung dich H2SO, lodng du, thu dugc
8a mol Hz, khi cho Y tac dung véi dung dich NaOH du, thu dugc 2a mol khi Hz.

Ap dung bao toan electron, ta co:

e {2% Hany =20y, {2.0, 27+3n, =2.8a {a = 0,045mol

—_— =
3n, =2n, 3n,, =2.2a n,, =0,06 mol

%m/ﬂ pan dau — TAL du rong Y T VAL phin g — 0,06.27+0,2.27 =
Cau 52:
‘ Huéng dan giai
So d6 phan ung:
khi NO

Fe +HNO, 3+ 2+ J{
o +AgNO Fe™, Cu . . |Ag
Cu dd X——=—=—dd X + chat ran +NO
Ag',NO,” AgCly
Chat khir 1a Cu, Fe, chat oxi hoa 1a NO; trong méi truong H* va Ag*. Vi AgNO;s
du tirc 14 Ag* du va NO; du nén sé mol electron nhan tinh theo H* va Ag®.

— MY 5 3n,, +2n,, =3.0,05+2.0,025=0,2 mol > %nw = %0,25 =0,1875 mol
—=H* phan ng hét, Ag* c6 tham gia vao phan tng oxi hda — khtr.
. o . /dungdich: Fe**, Cu®, Ag" va NO;
Nhu vay, sau tat ca cac phan ang - :
chat ran : AgCl va Ag

BT Cl

———n n,q =0,2 mol

AgCl =
Ap dung bao toan electron, ta co:

3
3n,, +2ng, = an +n, .

<:>3.O,05+2.0,025=§.0,25+nA <n,, =0,0125 mol
4 g g

=My = My My, =0,2.143,5+0,0125.108 =|30,05 gam
Luwu y: Day 1a mét bai tap kho, nhiéu hoc sinh lam sai vi cic em khong cha y dén
toan bo qua trinh phan «ng ma chi y vao timg giai doan cua phan ung, khi do tinh
ra két qua la 34,1 gam.
Cau 53:
Huéng dan giai

Trong phan tng cua Fe, Cu véi dung dich HNOs, ta cé:

— W85 64n,, +56n,, =6,08 n, =0,06 mol
= =

ng, =0,04 mol

Ban chét cua cAc phan ung & day la: kim loai Mg, Fe, Cu tac dung véi dung dich
HNOs. Mg co tinh khu manh nhat nén phan ung trude, tiep theo s& den Fe (Fe bi
oxi hoa 1én Fe (II)) va sau d6 den Cu.

—BLE 52n, +3n,, =3n,, =3.0,08
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gid thiet 2ny,, =0,24 mol < 3ZHN0 =0,3 mol
2n,, +2n;, =0,32 mol >3 ny, =0,3 mol

Suy ra Mg phan ang hét, Fe phan tng mot phan, Cu chua phan ang.
Ap dung phuong phap bao toan electron:

2nMg +2ng, phantng 3ZHNO

g nFe phéan tng = M = 0’03 mol = nFe dir — 0,01 mol.
=my, ., =Mg, +Mg, ,, =0,06.64+0,01.56 =
Cau 54:
Huéng dan giai
n +
N 0,4 =5>4=H"duvatinhn,  theo NO;
Mo, 0,08 . 3

bien luan nelectmn nhuong (max)
en lua 3

=3ng, +2n, =0,12 mol Cu, Fe phan ting hét
= .
o= 0,24 mol H', NO; con du
=0,04 mol

neleclron nhan (max) = 3nN0

= 3nNO§ ohin g 2n,, +3n,, =n

NOj phan ting
Fe** :0,02 mol; Cu®* : 0,03 mol, SOf[
NO; du: 0,08 -0,04 = 0,04 mol
H* du:0,4—4.0,04 =0,24 mol

L I
dung dich X

—B®T sn  =n_ +3n_, +2n_, =0,24+3.0,02+2.0,03=0,36 mol
OH™ (min) H Fe Cu
BT OH _ _
HOH’ (min) - nNaOH (min) = VNaOH IM (min) dé két tha I6n nhat — 360 ml
Céu 55:

Huéng dan giai
Gia st trong 2,4 gam kim loai c6 chira ca Al va Fe, suy ra dung dich Z chi c6 AICls.
Khi d6, Z khong phan ung duoc véi dung dich KMnOa. Vay 2,4 gam kim loai la Fe,
dung dich Z chaa AICI; va FeCl..
Khéi luong kim loai phan ung 12 16,2 — 2,4 = 13,8 gam.
So d6 phan @ng:

0 2,4 gam Fe
Al 0

16,2 gam  — oY 51 [AICL o s, JAIT SO
Fe FeCl, Fe* Mn

Cin cir vao so do ta thdy: Chat khir 1a Fe, Al va bi oxi héa thanh AI**, Fe®*, chat oxi

+7
hoa la KMnO, va bi khu thanh Mn?*,
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o . 27n,, +56n,, =13,8 n, =0,2 mol
Theo gia thiét va bao toan electron:{ Al 3 :>{ Al

3n,, +3ng, =500, n; =0,15 mol

Phan tram khdi lugng cua Fe trong hdn hop X 1a: %Fe = % =(66,67%

Céu 56:
Huéng dan giai ’

Trong phan ung cua A voi HaSO4 dac nong, du (1), A lé’ché}t khtr va H,SO4 dac 1a
chat oxi hoa. Trong phan tmg cua A v6i CO (2) dugc chat ran B, hoa tan B trong
dung dich HNO3 du (3) thi chat khir 1a A va CO, chat oxi hoa la HNOs.
Ap dung bdo toan nguyén t6 C, ta co:

Neo =Neg, =Neyeo, =0,12 (%)
Ap dung bao toan electron cho phan ung (1), ta co:

Djectron do A nhuong — 2nso2 =2.0,05=0,1 (*¥)

Ap dung bao toan electron cho phan tng (2), (3), ta co:

D jectron do A nhuong T 2nq, =30y, + Nyo, (%)
Thay ngy,n 0 doAmmimg O (F) VA (*%) vao (***) ta dugc: 3ny, +1y, =0,34
Mat khac, theo gia thiét:
30n,, +46n
— ™ 19,442 = -8,88n,, +7,12n,, =0
Nyo TNy, i

3ny, + 0y, =0,34
— 8,880y, +7.12n, =0
{nNO =0,08 mol

= <V =22,4.(0,08+0,1)=4,032 lit
A, 0801

Cau 57:

Tur d6 ta c6 hé: {

Huéng dan giai
Fe
31,2 gam
{7,2 gamMg {Fe(NO3)3 x mol/l Cu
22,4 gam Fe |Cu(NO mol/l Mg(NO
g (NO), y dung dich X 8NO,),
Fe(NO,),

Xét thit tu nhuong va nhan electron :
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Mg — 2 —— Mg” Fe™ 4+ e s R

0,3 >0,6 0,3 0,5x >0,5x 0,5x

Fe - 2 —— Fe™ (%) 4+ 2e —s  Cu

0,4 > 0,8 0,4 05y — >y ——> 05y
Fe* + 2 —— Fe

D D siuime = 1,4 (mol) 1,4-0,5x -y 91’4—055)(—31

W.S6+O,Sy.64=31,2

- oy B0
2

2.0,3+2.0,4+2.(0,5x — )=2
Cau 58:
Huéng dan giai
. R, — Q) Chat ran—"% 1,12 1it khi NO
Hoén hop X — o
2 — M0 5 khi N,

- Trong bai toan nay c6 hai thi nghiém:
+ TNi: R va Rz nhuong e cho Cu* dé chuyén thanh Cu sau d6 Cu lai nhudng e

+5 +2
cho N dé thanh N (NO). S6 mol e do R; va R, nhuong ra la:

+5 +2
N +3e —N (NO)

0,15<—£:0,05
22,4

’

+5
+  TN2: Ry, Ro truc ti€p nhuong e cho N dé tao ra Na. Goi x 1a s0 mol Ny, thi s
mol e thu duogc vao la:

+5 0
2N + 10e —— N»

10x «<——x mol
=10x=0,15<=x=0,015 (mol) =V, =0,015.22,4 =|0,336
Cau 59:
Huéng dan giai
Mg(NO,),
mudi {NH,NO,

khi NO.

Fe(NO,),
Fe(NO,), : 0,1 mol o dd {Cu(NO,), ,, __ +824ganMg
—>
Cu(NO,), :0,25 mol HNO,

11,84 gam Cu
Xét qua trinh dién phan & catot :
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Fe** + le ——> Fe**

0,1 — 0,1
Cu* + 2¢ ——> Cu

0,185 «—— 0,185= 11,84
64

Fe(NO,), :0,1
= 4Cu(NO,), ,, :0,25-0,185=0,065 (mol)
HNO, :(0,1.3 + 0,25.2)—-(0,1.2+0,065.2) =0,47
Trudng hop 1 : Khong ¢ muoi NH,NO,
Mg - 2 —— Mg™ Cu + 2 ——>Cu
0,345 0,69 0,345 0,065 — 0,13

Fe* + 2 —— Fe

0.1 —> 02
HNO, + 3¢ ——> NO

3Xx «— X
SO0 e = 201 ¢ ahan <:>0,69=0,13+0,2+3X<:>x:;Tlo (mol)

0.13+02 . 31 139
= 0345-215%920 5 O 19 4 47 (loa
Mino, = ( > 24300 " 300 (loai)

Trudng hop 2 : Sén phdm khir c6 NH,NO,
Mg - 2 —— Mg”™ Cut + 22 ——>Cu
0,345 >0,69 0,345 0,065 —— 0,13

Fe* + 2 —— Fe

0,1 — 02

HNO, + 3¢ —— NO
3X «— X

2HNO, + 8¢ —— NH/NO,

2y «— 8y «— y
SO0 one = DM e & 0,69 =0,13+0,2+ 3x + 8y (1)

=0,08
= Nyno :(0’345_M)-2+X+2y20,47 2)—2-2 * (mol)
’ 2 y=0,015

ny, phdn tng véi HNO;

—=m veon, My no, € Mg = 0,345,148 +0,015.80 =[52,26 gam

=m

mudi

Cau 60:
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Huéng dan giai
Al : x mol o Al du %O,ll mol khi NO
m (gam) ' ——>ran Y4 Fe © NaOH du )
Fe,O, :y mol ALO, — 5 1n — 0,03 mol khi H,
XétPT: 8Al + 3Fe,0, —“—> 4A1,0, + O9Fe
Ban dau: x mol y mol
;L 8 4
Phan tng : gy «— Yy gy 3y
8 4
Con lai : x —= - 3
: 3 y 3 y y
Bre .3 3n. =3 8 .1 1
W nAl + n]:e_ nNO 3.(X_§y).5+3.§.3y20,11.3
T e 3 38 1
phan _
—)EHAI =Ny, E,(x—gy).5=0,03
x=0,2
= {y _ 0’06(mol) =>m=m, +mg, =0,2.27+0,06.232 =|19,32 gam
Céu 61:
Huéng dan giai
0,196 lit khi O,
{F e(NO;);: x (mol) dién phan v6i I = 10A Cu
Cu(NO,), : \
BNO,), y (mol) Fe(NO,),
- R o Fe’* bi dién phan vé Fe**
——===>Dung dich vlra hé&t mau xanh thi ding =
dung dich giam = mCu + 1’nOz

Fe’* +1 ——>Fe*"

X—>X—>X

20" - 4¢ —— O,

0,035<— 8,75.107°

Cu* +2¢ ——>Cu

y——2y——>y
Zne eomg = Zne e S X +2y=0,035 (1)
- :
m =mg, +m, <0,92=64y+8,75.10°.32 (2)

M, mol v

It 10.t
© 96500 96500

dung dich giam

Dinh luat Faraday

>N < 0,035=

< t=337,75 (s)=15,6 (phut)

Céu 62:
Huéng dan giai
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Fe,O,:x mol HNO NO:a mol
m gam X ———25,6 gam Yl,,—l/23>0,2 mol
Fe,O, :x mol Y NO, : b mol
a+b=0,2
=< < a=b=0,1 (mol
1\4““/:30a+46b=38 (mol)
a+b

Nhan xét C ks ) .. _{NO:0,2 (mol)
——————Neéu lay toan bo luong Y tac dung v6i HNO, tao khi
NO, :0,2 (mol)

Taco:m=m +myg, , =232x+160x =392x (gam)

Fe;0,
_BKL o = 4+
o Feo =My T iflco, m-256 392x 25,6
25.6 SNy =Ny = = mol
BTC : 16 16
— Ny =Ny,
Xét qua trinh nhudng nhan electron:
Fe,0, — le —— 3Fe’ + O™ NO; + 3¢ —— NO
X ——X 0,6 «—— 0,2
c - 2e ——> C* NO; + le —— NO,
392x —-25,6 , 392x -25,6 0.2 0.2
16 8
392x 25,6
= D0 e = 200 S x+———"—=08x=0,08 (mol)
< m=392.0,08=|31,36 gam
Céu 63:

Huéng dan giai
Al : x (mol)
50,85 gamX 4 CuO : x (mol) —“—hén hgp Y —%% 5 V it khi SO,
Fe,O, : x (mol)
Ta c6:27x +80x +232x = 50,85 (gam) < x =0,15 (mol)
Ta thuc hién bai toan hon hop X tac dung H,SO, thay vi hon hgp Y
Nhan xét : < thi bai todn ciing khong thay ddi két qua.
CuO ¢6 tdc dung v6i H,SO, nhung khong sinh ra khi SO, .

Quad trinh nhuong nhén electron :
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Al — e AP SO* + 2 — SO,

0,15——0,45 2. v_ v
22,4 22,4

Fe,0, - le——3Fe™

0,15——0,15

D 0, eone = DN aan < 0,45+0,15=2. V_oV=672 (lit)
: ~ 22,4

’
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Chuqé‘n 25
GIA TRI TRUNG BiNH
Chuyén dé gom 61 trang

1. PHUONG PHAP TRUNG BINH
1. Noi dung phwong phdyp trung binh
Dbi véi hdn hop nhiéu chat khac nhau, s dung cac dai luong trung binh nhu

M, C, H, O, CHO, COOH, ... ¢6 ¥ nghia hét sic quan trong. Khi biét gia tri cua

cac dai lugng nay, ta cé th,e tim duoc thanh phan cac cha}t trong hén hop hoic cé thé
tinh toan dugc luong chat trong phan ung (lugng chat tham gia phan tng hoac
luong chit tao thanh).

G day,M, C, H, O, CHO, COOH, ... Ian luot 1a khéi lwong mol trung binh, sb
nguyén tir C, H, O trung binh, s6 nhom chirc andehit, axit trung binh va s6 lién két
7t trung binh... cua céc chat trong hon hop.

Phuwong phdp trung binh 1a phuong phap s dung tinh chat va gié tri cua cac dai
luong trung binh dé giai bai tap hda hoc.

Cong thire tinh cac dai lugng trung binh:

Mn, +M;n, +.. mhmhop

M=
n, +n, +.. e
C= Cn, +Cpn, +... _ D¢ trong hénhop _ Neo,
n,+n, +.. Dy snhop Dy 51 hop
H= Hn, +H,n, +.. nH trong hon hop __ 2nH20
n,+n, +.. Ny hgp D61 hop
0= On, +0,n, +.. _ 10 ong hon hop
Il + Il t. nhén hop
CHO = CHO\n, + CHO,n, +.. _ Denowonghinnop _ _ Tag *)
n +n, +.. Ny5n hop 204510
COOH - COOH,n, + COOH,n, +.. _ D00t tong hén hop
n +n, +.. nh(.mhqp
E _ TN, +T,n, +... _ Ny ohin g _ N Shin ing
n +n, +.. D6 hop D60 hop

n
Theo bdo toan electron: 2n_,, =n,, = n gy, = % Do d6 ta co (*).

Trong d6 My, Ma...1a khéi lwong mol cua céc chét trong hon hop, C1, Cs, Hi, Ha... 1a
s6 nguyén tir C, s6 nguyén tir H cua céc chat trong hon hop, CHO;, CHO,, COOH;,
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COOH;... 1a s6 nhém chixc CHO, COOH cuia cac chat trong hdn hop, =«

.lash

lien két © cua céc chit trong hdn hop, Ny, N2.. 1a s6 mol cua cac chat trong hon hop
Trong céc cong thuc trén, ta co thé thay s¢ mol cua cac chat bang phan tram vé sé

mol, phan triam vé thé tich hodc thé tich cua céc chat.
Cac dai lugng trung binh khac ciling tinh tuong tu nhu trén.
M, < M < M, .
Tinh chat cta dai lugng trung binh: { C,, < C< Cu
H . < H< H_.

= Néu hén hop c6 hai chit, trong dé:

— M, . +M,_ .
chat 1 chét 2
Ny =N & M=
2
- C,. . +C,_ .
chit 1 chit 2
Ny =Ny, & C=
2
_ H Hch{il 1 + Hcha't 2
Ny = Ngg , < A= >
= Néu trong hén hop cé hai chit, trong dé:
Mg, =Mhoac M, =M=M_., =M,
Cog1 =Choac C, =C=C ., =C 5
H,.,=HhoacH,,,=H=H_, , =H

chat 1 chat 2 chat 1 chat 2

Tong quat: Goi X la dai luong trung binh cia cac dai lugng Xi, Xz, Xa...

hop thi:
Xmin < X < Xmax
Diéu kién 4p dung:

+ Hon hop 1a nhitng chat cung loai hay cting day dong dang.
+ Cac phan rng phai cung loai va cung hiéu suat
1. Khéi lugng mol trung binh (M)
1\—/I:mhénmYp =M].n1 +M,.n, +...+ M, n, )
61 hop n, +n, +..+n,
My 12 tong khoi lugng hén hop.
Trong a6 |Mhonhop 12 tong s6 mol hon hop.

M, la khai lugng mol chat thit i trong hon hop.
n, 1a s6 mol chat thit i trong hon hop.

trong hon

- Dbi voi hdn hop khi hodc hoi vi thé tich ti 16 v6i s6 mol trong s6 mol trong

cung diéu kién vé nhiét do va ap suit, nén (1) trd thanh:
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Mo = M,.V+M,.V,+..+M,.V,
V,+V,+...+V,

2

Trong d6 : V, 1a thé tich tuong tng véi khi i trong hén hop.
- Néu goi X,,X,,..x, la thanh phan phan trim (%) s6 mol hodc thé tich (v6i chat
khi) cua cac chit twong tmg trong hdn hop. Tur (1) va (2) ta ¢6 :

n V.
M=M,.—+M,.—>+...+M.. !
: Zn+ ’ n+ TV Zn ZV

=>M=M,.x,+M, .x,+...+ M, .x,

+M,. V2 +..+M v,
pAY

i‘?

— n n,

=M,.

(Véi quy wéce xi ldy theo gid tri s6 thdp phin=> Zx,. =1)
- Né}l hon hop chi c62 chat, trong nhiéu bai tap, co thé goiala s6 mol cua chat
thtr nhat trong 1 mol hon hop, suy ra (1 —a ) 1a s6 mol cua chat thir hai (chat con
lai):

M=Ma + M,.(1-a)

- Mot s tinh chit cua M
; M .
] L]

M, M,

+ Mmjn<1\_/I<Mm
M, +M, oM™ V,=V,)
2 X, =X, =50%
+ M, =M,=>M=M =M, Vn,x, V.

+ Mdo‘n chat <= Mh(_rp chat
+ St dung so d6 duong chéo

n, (Vl) MZ—M

nV, M,-M

+
<

n, (V,)[M,] M-M,

+ Tikhéi cua A sovéi B 5 y1a ti s6 khdi lwong ciia mot thé tich khi A so véi
B

khéi lwong cuia cung thé tich khi B & cung diéu kién nhiét do va ap sut, chinh bang
ti s0 gitra hai khoi Iuwgng mol

‘ - m
d —_ A néun, =ng d —_ A

5% M, 5% my
Néu A va B 1a chit 16ng thi cong thirc ti khdi dugc xac dinh & dang hoi (cho bay hoi
hoan toan chat long)
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Véi hodn hop khi, khi do6 khdi lugng mol tr¢ thanh khdi lwgng mol trung binh (1\_/[) .

d. =&@MX_MYd

hoén hop X

B hén hop X/
hénhopy My hén hop Y

2. Nguyén tir khéi trung binh ciia nguyén té (K)

- Vi hau hét cac nguyén t6 hoa hoc trong ty nhién déu c6 nhiéu dong vi, do d6
nguyén tir khdi ctia cac nguyén té nay 1a nguyén tir khdi trung binh cua cac dong vi,
tinh theo cong thurc :

A ALXHALX L ALY, @)
100

A, 1a khai lugng dong vi thit i trong hon hop.

Trong d6 :( . ’ . . . .
xila % s6 nguyén ti cua dong vi thit i (in = 100)

3. So sdnh sb oxi héa trung binh (a)
a, la chi s oxi hoa tang clia chat A

Toneas_ |3» 12 chi s6 oxi héa tang ctia chat B
rong do 2

- _a,.n, +a,.n
1 2°72 <a N o , .
n, +n, n, l1a s6 mol cua chat A.

S}

n, 1a s6 mol cta chat B.
4. Véi hop chit hiru co
- Cac dai lugng trung binh thuong gép :
n 1a s6 nguyén tir (cacbon, hidro, oxi...) trung binh.
x 12 s6 nhém chiic trung binh.
ala s6 lien két m trung binh.

R las6 goc hidrocacbon trung binh.

- Nguyén ttr cacbon n , khdi lwong nguyén tir trung binh hdn hop M

I_l _ax+ b.x'
~ [chatA:CH,O, ~_a+b
bat
: (mol)—>
ChatB: CX,Hy.OZ, [V = Ma +m,
n, +ng
- Nguyén tir H trung binh }7 :
) Chat A: C.HO, _ '
Dat (mOl) —ln= a.y + b.y
ChatB: CX,HY‘OZ. a+b

r ‘ — LI
- SO lién két 7t trung binh k:|k =
Ny
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a.R+b.R'

- Gbc hidcacbon trung binh: RCOOH va R'COOH : R= 5
a-+

Luu y: Néu ta c6 dugce |n, =n, &M=—2_—F

5. Uu diém cia phuong phdp trung binh

a. Xét cac hwong gidi bai tdp sau

Vi du: Hon hop khi X gém anken M va ankin N ¢6 cling s6 nguyén tir cachon trong
phan tir. Hon hop X c6 khéi lugng 12,4 gam va thé tich 6,72 lit (¢ dktc). S6 mol,
cong thirc phan tir cia M va N lan luot 1a:
A. 0,1 mol C;H4 va 0,2 mol CzH..
B. 0,1m0| CsHs va 0,2 mol CsHs.
C. 0,2 mol C;H4 va 0,1 mol CyH,.
D. 0,2 mol CzHe va 0,1 mol CsHa.
(Pé thi tuyén sinh Pai hoc khbi A nim 2009)

Huéng dan giai
Cach 1: Sur dung phuong phap tim khodng gidi han so nguyén ti C
bat cong thirc cua M va N lan luot 1a CyHzn (X mol) va CqHan -2 (y mol).

X+y= 6,72 =0,3
Theo gia thiét, ta co: y= 24
l4nx +(14n—-2)y =12,4
x+y=0,3 x+y=0,3 42n=2y+12,4
= = =
l4n(x+y)—-2y=12,4 14n.0,3-2y=12,4 0<y<0,3

N1a C.H ~0.1
:2,95<n<3,095:n=3:{ 34 Vﬁ{y

MIlaCH, |x=0,2
0,2 mol C,H, va 0,1 mol C,H,|

Cach 2: Swr dung phwong phap trung binh
Vi M, N c6 cung s6 nguyén tir C, nén dat cong thirc trung binh cua ching la C.H..

Suy ra D la dap an dang:

6,72
. L , nC H- = 20,3
Theo gia thiét, taco:y 22,4
M, =12,4

— 12,4

Mcn =——=4133 (MIaCH, M=42) _ [x=3
- 03 TINBCH, M=40) ' |y=533

- a = =
12x +y=41,33 i y=>

Gia sir hai chét c6 cung s6 mol thi s H= % — 5, nhung trén thuc tdH=5,33>5,

chang té CsHs phai ¢ s6 mol nhidu hon. Suy ra D 1a dap an dung:
0,2 mol C;H, va 0,1 mol C;H,
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b. Nhdn xét

+ Vi cach 1: Bé giai quyét dugc bai toan, ta phai giai mot hé 2 phuong trinh,
nhung lai ¢6 3 4 an so Vé mat ly thuyet thi h¢ nhu vay khong thé giai dugc, dan dén
bé tic. Trén thuc té, hé van co thé giai dugc vi cac an sb co diéu kién riéng cua no
(0<x,y<03,nlasd nguyén duong), nhung khong phai hoc sinh nao cling khai
thac duogc cac diéu kién nay. Dé giai duogc hé trén, doi hoi hoc sinh phai ¢é ki ning
bién ddi toan hoc t6t va mat nhiéu thoi gian.

+ Véi cach 2: D& dang tinh dugc gia tri khoi lwong mol trung binh cta hai chat,
tir d6 suy ra cong thirc cta chiing. Tinh dugc s6 nguyén tir H trung binh ctia hai chét
va dya vao tinh chat ctia gia tri trung binh dé suy ra s6 mol ctia CsHe phai nhiéu hon
s6 mol C3Ha. Tir d6 dya vao cac phuong an dé suy ra s6 mol cua timg chat. RS rang
cach 2 nhanh chdng va nhe nhang trong viéc tinh toan hon rit nhiéu so véi cach 1.

c. Kétlugn

Déi voi bai toan lién quan dén hdn hop céac chat thi phuong phép trung binh 1a mot
su lya chon t6i wu, gitip cho viéc tinh toan tro 1én don gian hon, nhanh chéng hon
S0 V61 phuong phap thong thuong.

2. Pham vi ap dung

Phuong phép trung binh c6 thé giai quyét duoc nhiéu dang bai tap lién quan dén
hdn hop céc chat trong hoa v co cling nhu héa hitu co.

Mot s6 dang bai tap thuong sir dung phuong phép trung binh:

+ Tim hai kim loai (¢ dang don chat hay trong hop chat mudi, oxit...) hoic hai
halogen (trong mu01 halogenua) thudc cling mot nhom va thude hai chu ky ké tiép
hodc khong ké tiép.

+ Tim cong thirc ciia hdn hop cac hop chat hitu co thude cing diy dong ding, ké
tiép hodc khong ké tiép.

+ Tim cong thirc cta cac hop chét hitu co trong hdn hop thudc cac diy dong déng
khac nhau.

+ Tinh luong chét tao thanh trong phan tmg déi v6i hdn hop céac chét hitu co.

II. PHAN DANG BAI TAP VA CAC Vi DU MINH HOA

Phuong phép trung binh thuong ding dé giai cac bai tap tim cac chét trong hdn hop

hoic tinh toan lwgng chét trong phan ang.
PHUONG PHAP GIAI

Budc 1: Lap so do phan ang biéu dién qué trinh chuyén hoa giita cac chat, dé thay
rd ban chét hda hoc cua bai toan.

Bwoc 2: Nhan dang nhanh phuong phap giai bai tap: Khi gap dang bai tap tim cac
chat trong hdn hop thi ta nén sir dung phuong phép trung binh.

Budéc 3: Dya vao yéu ciu dé bai dé danh gia, lua chon nén sir dung gia tri trung
binh ndo cua hdn hop thi tdi wu nhit, chi cin s dung mot gia tri trung binh hay
phai st dung nhiéu gia tri trung binh.

Buwéc 4: Dua vao gia thiét va sy bao toan electron, bao toan dién tich, bao toan
khéi luong, bao toan nguyén t6 dé tim cac gia tri trung binh, két hop véi tinh chat
cuia gia tri trung binh dé tra 10i cac cau héi ma dé bai yéu ciu.

Cac vi dy minh hoa
1. Tinh lugng chit trong phan itng
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a. S dung mot gid tri trung binh ) .
V&i mot so bai tap chaa hon hop cac chat, ta chi can khai thac moét gid tri trung binh
1a tim duoc két qua.

Vi du 1: Hoa tan hoan toan m gam Al bang dung dich HNO; lodng, thu duoc 5,376
lit (dktc) hdn hop khi X gdm N2, N,O va dung dich chita 8m gam muébi. Ti khdi cua
X s0 véi Hz bang 18. Gié tri cia m 1a
A. 17,28. B. 19,44, C. 18,90. D. 21,60.
(Pé thi tuyén sinh Pai hoc khéi A nim 2013)

Huéng dan giai
Nhan thay:
trung binh

— M, +M
M, o) =2 =182 = 36— _ 2376

ez Ny =Ny, = —22,4.2 =0,12 mol

Theo bao toan nguyén té Al, ta c6:

n, =227=0,037m:>m =213.0,037m =7,888m < 8m

Doy, = AI(NO;);3

Suy ra phan tng tao ra ca mudi NHsNOs.

My vo, =8M —7,888m =0,112m gam = nyy, o, = 0’18% =0,0014m (mol)

Ap dung bao toan electron, ta co:
3n, =8y, +10ny +8nyy v,

<3.0,037m=8.0,12+10.0,12 +8.0,0014m <> m =|21,6 gam

Vi du 2: Hoa tan hoan toan 12,42 gam Al bing dung dich HNO;3 lodng (du), thu
duoc dung dich X va 1,344 lit (¢ dktc) hon hop khi Y gom hai khi 12 N,O va Na. Ti
khdi cua hdn hop khi Y so véi khi Hz 1a 18. C6 can dung dich X, thu dwoc m gam
chét ran khan. Gia tri cua m 1a:
A. 97,98. B. 106,38. C. 38,34. D. 34,08.
(Pé thi tuyén sinh Pai hoc khéi A nam 2009)

Huéng dan giai
Thay hai khi N2 va N2O thanh N,Oy. Ta c6: 14.2+16x =18.2=36 =>x=0,5.
V6i x = 0,5 thi sb oxi hda trong N,Ox 12 0,5. Nhu vay s6 oxi héa cia N trong HNO3;
giam tir +5 va +0,5.
Gia str phan g tao ra mudi NHsNOs, ta co:
12,42

3n, = 9“N20x + SnNH4NO3 < 3.

=M, =My, + My v, =0,46.213+0,105.80=[106,38 gam

=9.0,06+ 81, \o. = Ny no, =0,105 mol

Vi du 3: Hoa tan hoan toan 8,862 gam hén hop gom Al va Mg vao dung dich HNO;
lodng, thu duoc dung dich X va 3,136 lit (¢ dktc) hdn hop Y gom hai khi khéng
mau, trong d6 c6 mot khi hda nau trong khong khi. Khi lwong cia Y 1a 5,18 gam.
Cho dung dich NaOH (du) vao X va dun nong, khong c¢6 khi mui khai thoat ra.
Phan tram khéi lwong caa Al trong hdn hop ban dau 1a:

A. 19,53%. B. 15,25%. C. 10,52%. D. 12,80%.
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| (P2 thi tuyén sinh Cao ding nam 2009) |

Huéng dan giai
Hon hop Y gém hai khi khéng mau, trong d6 c6 mot khi hda nau trong khong khi.
Suy ra'Y ¢6 NO va con lai la mét trong hai khi N2 (M = 28) hodc N.O (M = 44).

.= 5,18 — . |NO (M =30 g/mol)
Vi My = =37 g/mol=M, <My <M , =Y gom
0,14 : N,O (M =44 g/mol)

Dung dich sau phan ng tac dung vaéi dung dich NaOH dun néng, khong c¢6 khi mui
khai thodt ra chirng to phan tng caa Al, Mg véi HNOs khéng tao ra NHsNO:s.

2 _37=n. =n =ﬂ
NO N0 99 42

>

NO +MN

Nhan thiy: My = =0,14 mol

Theo gia thiét va bao toan electron, ta c6:
{27nA, +24n,, =8.862 {27% +24n,,, =8,862

30y, +2ny, =30, +8ny 3n, +2ny, =0,21+0,56

n,, =0,042 mol 0,042.27
= =% =——.100% =12,8%
{nMg ~0,322mol M T g 362 ’
Vi du 4: Hon hop khi X gdm CzHs, CsHs va CaHs. Ti khi ciia X so v6i Hz bang 24.
Dot chay hoan toan 0,96 gam X trong oxi du roi cho toan bg san pham chay vao 1
lit dung dich Ba(OH)2 0,05M. Sau khi cac phan tng xdy ra hoan toan, thu dugc m
gam két tiia. Gia tri ciam la
A. 9,85. B. 7,88. C. 13,79. D. 5,91.
(Pé thi tuyén sinh Cao dang khéi A va khéi B nam 2013)
Huéng dan giai
Dit cong thirc trung binh cta hon hop X 1a C.H,.

Theo gia thiét va bao toan nguyén t6 C, ta co:
12x +6=24.2=48 x=35
= 0,96
Mo 48

Khi cho 0,07 mol khi CO; vao dung dich chira 0,05 mol Ba(OH); s& tao ra ca mubi
BaCO; va Ba(HCO3),. Ta co:
n

=3,5.0,02 =0,07 mol

= = N,
=0,02 Ney = 0,02 mol 2

2nBa(0H)2 ~Neo,

S Ny, =2.0,05-0,07 = ng,,, =0,03 mol = my,, =0,03.197 =|5,91 gam
Vi du 5: Crackinh 4,48 lit butan (dktc) thu dugc hdn hop X gom 6 chit Hp, CHa,
CzHe,C2H4, CsHg,CsHs. Dan hét hon hO’p X vao binh dung diChNbl”Ol’n du thi théy
khoi lugng binh brom tang 8,4 gam va bay ra khoi binh brom 1a hon hop khi Y. The
tich oxi (dktc) can d6t hét hon hop Y la:
A. 5,6 lit. B. 8,96 lit. C.4,481it. D. 6,72 lit.
(Thi thu Pai hoc — THPT chuyén Quang Trung — Binh Phudc)
Huéng dan giai

BaCO, —
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Trong phan ung crackinh butan, ta co:

Ny, cu,. 1) = (C,H,, CH,. CH,) — 1C,H,, ban diu =0,2 mol
Khi cho X vao binh dung dich Br., chi c6 cac anken phan wng. Suy ra:

8,4

m =8,4 gam = M@Hx, CyHg, CH,) = 02 =42 g /mol

My, o1, C,H,) — Mpinh Br, tang

Suy ra cdng thuc trung binh cia hon hop (C2Ha, CsHs . C4Hs) la C3Hs, cong thirc
trung binh cua hon hop (Hz, CHa, CoHs) la CH.
Dot chay hon hop Y chinh 1a dét chay CHa:

CH, + 20, —“> CO 2H,0
¢ T 2 TNy, =0,422,4=[8,96 1it
0,2—>0,4

Vi du 6: H3n hop X gém hai ankin dong dang lién tiép. 1,72 gam hdn hop X lam
mét mau vira du 16 gam Br; trong CCls (san pham cong 1a céc dan xuit tetrabrom).
Néu cho 1,72 gam hon hop X tac dung véi lugng du dung dich AgNOstrong
amoniac thi thu dugc m gam chat ran khong tan c6 mau vang nhat. Gia tri ciam la
A. 10,14, B. 9,21. C.7,63 D. 7,07.
(THPT Quynh Luu 1 — Nghé An, ndm 2012 — 2013)

Huéng dan giai
Dit cong thic phan tir trung binh cua hai ankin trong X 1a C-H-  (k=2).

Ta co:
k.nGHﬁ2 =ng = 0,1 mol < 2ncszi2 =0,1 mol < Ney = 0,05 mol
- 1,72 - . .. |GH,
=14n-2= =34,4 g/ mol = n=2,6 = hai ankin
0,05 ,H,

Chét ran thu dugc trong phan ¢ng cua X véi dung dich AgNOs/NHs 1a C,Ag:
(CAg=CAg) va CsHsAg (CAg=C—CH,).

o |ney, +ney, =005 n., =0,02 n¢ ., =0,02 mol
Ta CO, 2172 344 :> 2172 :> 2 2

26n., + 40n. , =172 n,, =0,03 Ne g ag = 0,03 mol

=My, =M, +Me gy, =0,02.240+0,03.147 =19,21 gam

Vi du 7: Hidro ho4 hoan toan m gam hdn hop X gém hai andehit no, don chirc,
mach ho, ké tiép nhau trong day dong dang thu dwgc (m + 1) gam hdn hop hai
ancol. Mit khéc, khi ddt chay hoan toan ciing m gam X thi can vira du 17,92 lit khi
O (¢ dktc). Gia tri caa m la:
A. 10,5. B. 17,8 . C.88. D. 24 8.
(Pé thi tuyén sinh Pai hoc khbi B nam 2009)

Huéng dan giai
D3t cong thac phan tir trung binh cua hai andehit 1a C-H,-O.
_(m+1)-m

Trong phan trng cong Ho, ta cd: n 5, 5

=0,5 mol

CH,;0 — n

Phan tmg ddt chay:
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CH, O+ %02 — 5 nCO, + nH,0 ()
0,5——0,25(3n-1)=0,8
Theo (1) va gid thiét, suy ra: n=1,4=m,, ,=0,5.(14.14+16) =

Vi du 8: H3n hop X gom HCOOH va CH3COOH (ti I¢ mol 1: 1), hén hop Y gom
CH3OH va C,HsOH (ti 1é mol 3 : 2). Ly 11,13 gam hdn hop X tac dung véi 7,52
gam hén hop Y co6 xuc tac HzSO; dac, dun nong. Khdi lugng cua este thu dugc la
(biét hiéu suat cac phan tng este déu 75%):
A. 11,4345 gam. B. 10,89 gam. C. 14,52 gam. D. 11,616 gam.
(Thi thit THPT Quynh Luu 1 — Nghé An, ndm 2012 — 2013)

— 46+60 11,13

Mx = =53g/mol:>nX:?=0,21mol
Theo gia thiét, taco: { 3234 46.2 75
My =22~ 7% J; . :37,6g/m01:>nY=3’7—6=0,2m01

’

Vay hiéu suat phan (ing este héa tinh theo ancol.
H — — 75
Ta co: m,. = nancol’ﬁ‘(MX +My _MHZO) ZO,ZE(53 + 37,6 -1 8) = 0,89 gam

Vi du 9: Cho hdn hop X gdm 2 axit cacboxylic no, don chirc, mach ha 1a dong
dang ké tiép tac dung hét véi dung dich NaOH. Lwong muéi sinh ra cho phan tung
vé6i voi tdi XUt t6i hoan toan, thu dugc hdn hop khi co ti khéi so véi He 1a 3,3. Hai
axit d6 ¢6 phan tram s6 mol lan luot Ia:
A. 30% va 70%. B. 20% va 80%.
C. 25% va 75%. D. 50% va 50%.
(Thi thir THPT chuyén Nguyén Hué — Ha Néi, nim 2012 — 2013)

Huéng dén giai
So d6 phan ung:
C.H,. COOH —¥% C.H_ COONa —MMSOL 5, C.H_ (1)

2n+l1
Theo (1) va gia thiét, ta co: M., =334=132= 14n+2=132=n=0,8.
Suy ra: Hai axit cacboxylic Ia HCOOH va CHsCOOH.
Goi x va (100 — x) la phan tram vé s6 mol cua hai axit, ta co:

n =% = 0,825 X =205 %on e =[20%] V2 ey coon =

Vi du 10: Han hop khi X gdm etilen, metan, propin va vinylaxetilen c6 ti khdi so
V6i Hy 14 17. D6t chay hoan toan 0,05 mol hén hop X rdi hap thu toan bo san pham
chay vao binh dung dich Ca(OH), (du) thi khdi lugng binh ting thém m gam. Gia
tri cua m la:
A.5,85. B.3,39. C.6,6. D.7.3.
(Dé thi tuyén sinh Pai hoc khéi B nam 2011)

Huéng dan giai
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Han hop X gom etilen, metan, propin va vinylaxetilen c6 cong thic phan ti lan luot
14 CoHa, CH4, CsHa, CsHa.

Céc chat trong X déu c64 nguyén tir H, chi khac nhau s6 nguyén tir C. Vay dat cong
thirc phan tar trung binh cua cac chat trong X 1a CH,.

Theo gia thiét: M, ,, =17.2=34 g/mol = 12x+4 =34 =x=2,5.
Ne, =0,125mol

. Neo, =2,50, 4
Theo bao toan nguyén to C va H, ta c6: ’ BN
n , =0,1 mol

2nHzO = 4ncz,5H4

= My e =Moo, +Myy o =0,125.44+0,1.18 =

Vi du 11: Dbt chay hoan toan 4,02 gam hdn hop gom axit acrylic, vinyl axetat va
metyl metacrylat roi cho toan bo san pham chay vao binh 1 dyng dung dich H,SO,4
dic, binh 2 dyng dung dich Ba(OH), du thay khdi lwong binh 1 ting m gam, binh 2
xuat hién 35,46 gam két taa. Gia tri caam la
A. 2,70. B. 2,34. C. 3,24. D. 3,65.
(Pé thi HSG — Tinh Thai Binh, nam 2012 — 2013)

Huéng dan giai
axit acrylic—<"“"—CH, = CHCOOH,

vinyl axetat%CH COOCH =CH, —>CH,_ 0, (k=2)
metyl metacrylat———— CH, = C(CH,)COOCH,

Két tia ¢ binh 2 la BaCO,

Theo gia thiét ta thay: ) :
Khoi lugng binh 1 tang 1a khoi lugng H,O

Goi tong sé mol cua cac chat 1a x mol.
Theo gia thiét va bao toan nguyén t6 C, ta co:

Ncjcn,- 0, =Mco, = Mpaco, = 0,18 nx =0,18 {ﬁx =0,18 mol
= =< =

Mey o, = =4,02 (14n+30)x =4,02 x =0,05mol

Su dung cong thirc (k—Dny, e =Deo, ~Niro -

=Ny =Neo, ~Ney o, =0,18-0,05=0,13 mol = m,, , =0,13.18=|2,34 gam

Vi du 12: H3n hop M gém ba chat hitu co X, Y, Z don chirc ddng phan cia nhau,
déu tac dung duoc v6i NaOH. Pun nong 13,875 gam hdn hgp M véi dung dich
NaOH vira du thu dugc 15,375 gam hdn hop mudi va hdn hop ancol c6 ti khdi hoi
so V6i H, bang 20,67. O 136,5°C, 1 atm thé tich hoi cta 4,625 gam X bang 2,1 lit.
Phan tram khoi lugng cua X, Y, Z (theo thtr ty khéi luong mol gdc axit ting dan)
lan luot 14
A. 37,3%, 25,4%, 37,3%. B. 40%, 20%, 40%.
C. 37,3%, 37,3%, 25,4%. D. 20%, 40%, 40%.
(Pé thi thir THPT Luong Pic Bang — Thanh Héa, nam 2013 — 2014)

Huéng dan giai
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Theo gia thiét, ba chat X, Y, Z 1a dong phan va déu tac dung dugc véi NaOH.
2,1.1 4,625

n, = =0,0625mol=M, =M, =M, = =74 g / mol
X 0,082(273+136,5) Y z X 0,0625 &

= X la HCOOC,H,; Y la CH,COOCH,; X la C,H,COOH.

13,875 15,375
_—= 0,1875 mol = MﬁCOONa = m

=82=R=15g/mol

Nzcoona = Bix,v,2) =

= %HCOOC,H; = %C,H,COOH (*)
32n +46n

CH,0H C,H;OH

— 41,34

Str dung cbng thirc trung binh, ta c6:
Neyon T e u 00

n 4 1

Demon _ 4,66 _ —%HCOOC,H, =2%CH,COOCH, (**)

C,HOH 9,34 2 ; ; ;

— OB 5 9%HCOOC,H, =40%; %CH,COOCH, =20%; %C,H,COOH = 40%
b. Sir dung nhiéu gid tri trung binh

n

Vi du 13: H3n hop M gdm mot andehit va mot ankin (c6 cung s6 nguyén tu
cacbon). B4t chay hoan toan x mol hdn hop M, thu dugc 3x mol CO; va 1,8x mol
H,0. Phan trim s mol ctia andehit trong hon hop M a:
A. 20%. B. 50%. C. 40%. D. 30%.
(Pé thi tuyén sinh Pai hoc khéi B nam 2011)

Huéng dan giai
S6 nguyén tir cacbon va hidro trung binh cua andehit va ankin 1a:

= n 3x
co

Candehit, ankiny = ——————=—=3 (1)

n(andehil, ankin)

2ngo  2.1,8x

=3,6 (2)

H(andehit, ankin) =

n(andehit, ankin) X

Ankin 1a CH=C—CH, (C,H,)

Andehit 1a CH=C-CHO (C,H,0)

Goi a va (1 —a) sb mol cua andehit va ankin trong 1 mol hdn hop. Ta co:
Hudetit ankiny =28 +4(1—2) =3,6 =2 =0,2 = %Ny 0 =

Tu (1) va (2), suy ra: <

Vi du 14: Hon hop X gém hai axit cachoxylic no, mach hé Y va Z (phan tir khoi
ciia Y nho hon cua Z). D6t chay hoan toan a mol X, sau phan ung thu duoc a mol
H,0. Mit khéc, néu a mol X tac dung véi lugng du dung dich NaHCO3, thi thu
dugc 1,6a mol CO,. Thanh phan phan trim theo khéi lugng cia Y trong X la:
A. 46,67%. B. 40,00%. C. 25,41%. D. 74,59%.
(Pé thi tuyén sinh Pai hoc khéi B nam 2011)

Huéng dan giai

ik = 2n Y 1a HCOOH 1

Tur gia thiét, suy ra: H=ﬂ=§: - a (x mol)
Z 1a HOOC-COOH (y mol)

n a

X

242




khangvietbook.com.vn DT: (08) 39103821 — 0903906848

Phan ung cua X véi NaHCO:s:
— COOH+NaHCO, ———-COONa+ CO, + H,0O

- n -
— COOH = Mocoon Mo, _ 162y o moop X2y 6 X_2
ny ny a X+y y 3
:>%mHCOOH 2%100%: 25,4]%

2. Tim chit
a. Sudung mot gia tri trung binh

Vi du 1: Hoa tan hoan toan 6,645 gam hdn hop mudi clorua caa hai kim loai kiém
thuoc hai chu ki ké tiép nhau vao nude duge dung dich X. Cho toan bo dung dich X
tac dung hoan toan vai dung dich AgNO; (dw), thu dugc 18,655 gam két tua. Hai
kim loai kiém trén la:
A.NavaK. B. Rb va Cs.
C. Liva Na. D. KvaRb.
(Pé thi tuyén sinh Cao dang nam 2011)

Huéng dan giai
Goi c6ng thuc cua hai kim loai kiém 1a R.
Theo bao toan nguyén té ClI, ta co:
18,655

rRal = Daga = 143

Suy ra hai kim loai kiém Ia

=0,13 mol = Mra = 6(’)61‘;5 =51,11= Mg =15,61 g/ mol

n

B

Vi du 2: Hoa tan hét 10,1 gam hdn hop hai kim loai kiém thuoc 2 chu ki lién tiép
vao nude thu duoc 3 lit dung dich c6 pH = 13. Hai kim loai kiém d6 1a:
A. Li, Na. B. K, Rb. C. Na, K. D. Rb, Cs.
(THPT Chuyén — Dai hoc Vinh, ndm 2010 — 2011)

Huéng dan giai
Dung dich sau ¢6 pH = 13=pOH = 1:>[OH‘]:O,1M:>nOH, =0,1.3=0,3 mol
Dit cong thire chung caa hai kim loai kiém 1a R.
Huwdéng 1: Tinh theo phuwong trinh phan wng

Phuong trinh phan ung:
R+H,0——>R"+0OH +0,5H, (1)
0,3 «— 0,3
— 101
Theo (1), suy rain, =n_ _ =0,3 mol = Mg = 3 =33,6 g/ mol

Vay hai kim loai kiém ké tiép 12 [Na (M =23) va K (M =39)|

Hudéng 2: Dya vao bao toan nguyén t6 va bdo toan dién tich
Theo bao toan nguyén t6 R va bao toan dién tich trong dung dich sau phan (ng:

g =0, =n_ =03 mol = Mr =&=33,6 g/ mol

il
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Vay hai kim loai kiém ké tiép 12 [Na (M =23) va K (M =39)|

Vi du 3: Hoa tan hoan toan hdn hop X gom 0,11 mol Al va 0,15 mol Cu vao dung
dich HNO3, thu duoc 1,568 lit (dktc) hdn hop Y gom 2 khi (trong d6 ¢é 1 khi khéng
mau héa ndu ngoai khdng khi) va dung dich Z chtra 2 mudi. S6 mol HNOs di tham
gia phan tng la:
A.0,63mol. B.0,7 mol. C.0,77mol. D. 0,76 mol.
(THPT Quynh Luu 1 — Nghé An, ndm 2010 — 2011)

Huéng dan giai
Theo gia thiét suy ra: Phan ang khdng tao ra mudi amoni, dung dich Z chaa 2 mudi
Ia AI(NO3); va Cu(NOs),. Trong Y ¢6 mot khi 1a NO, khi nay hda nau trong khéng
khi.
— , +5 . "
Goi n laso electron trung binh ma N nhan vao dé sinh ra hon hgp khi Y. Theo bao
toan electron, ta co:
nn, =3n, +2n,, <n.0,07=3.0,11+2.0,15=>n=9=3<n=9<10

5 +5 , +5
bé sinh ra NO, N da nhéan vao 3 electron. Vay dé sinh ra khi con lai thi N phai

. +5 .. . i
nhan nhiéu hon 9 eletron. Suy ra N da nhan vao 10 electron dé sinh ra khi N». Hai

khi trong Y 1a NO va N.

3n,, +10n, =63 n., =0,01 mol
Theo bao toan electron, tacé:4 o o

Ny, +0y, = 0,07 ny = 0,06 mol
Theo bao toan nguyén té N, ta co:

_ BT N _ _ _
o i = Memoasi ™2 1N0, = Do T MNjspkhis = 0,63+0,13=0,76 mol

Vi du 4: Dét chay hoan toan 6,72 lit (dktc) hon hop gém hai hidrocacbon X va Y
(My > M), thu duoc 11,2 lit CO; (dktc) va 10,8 gam H,O. Cong thirc cua X la:
A. CoHe. B. CaH.. C. CHa. D. CoHa.
(Pé thi tuyén sinh Cao ddng nim 2010)

Huéng dan giai

— n
Tacs: Cocv =—<2 =221 667X 1a CH,

nyy, O,

Vi du 5: Hon hop khi X gom mot ankan va mot anken. Ti khoi cia X so véi Hz
bang 11,25. Dot chdy hoan toan 4,48 lit X, thu dugc 6,72 lit CO; (céc thé tich khi
do ¢ dktc). Cong thirc cua ankan va anken lan luot la

A. CH4 va C2H4. B. CzHe va C2H4.
C. CH4 va C3H6. D. CH4 va C4H3.
(Pé thi tuyén sinh Pai hoc khbi B nam 2010)
Huéng dan giai
‘ — n
Sb nguyén tir cachon trung binh cua la; S6 Cx = —= = 8; =1,5=ankan 1a CHa.
n

X

R

Theo gia thiét, ta co:
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m, =Mxn, =11,25.2.0,2=4,5 gam

— > m, =my, -m. =4,5-0,3.12=0,9 gam—""—n,, , = 0,

=0,45 mol

Khi d6t chay hdn hop gém ankan va anken thi:

N =Ny o ~Neg, =0,45-0,3=0,15mol =n
Theo bao toan nguyén té C, ta co:

Nesen, T0ccn, =Ne pongco, = 0,15+0,0on=0,3=n=3=anken la CsHs

Vay X gém [CH, va C,H,

=0,2-0,15=0,05 mol

ankan anken

Vi du 6: Nitro hoa bezen thu dwoc hdn hop 2 chat hiru co X va Y, trong d6 Y nhiéu
hon X mot nhém — NO.. Bét chay hoan toan 12,75 gam hdn hop X,Y thu dugc
CO2, H,0 va 1,232 lit N2 (dktc). Cong thirc phan tir va sé mol X trong hdn hop la:
A. C¢HsNO, va 0,05. B. CsHsNO; va 0,09.
C. CsHa(NO); va 0,01. D. CeH4(NO2). va 0,05.

Huéng dan giai
Dit cong thuc phan ti trung binh cua hai hop chét nitro 1a CH, - (NO,). va c6 s6

mol la x. ) )

Theo gia thiét va bao toan nguyén té N, ta co:
N.0cy (o, = 2nN2 nx = 0,11 nX = 0,11 -

= o " = _ = =n=11
mC(;HG,;(NOz ) = 12’ 75 (78 + 45r1)X = 12,75 X= 0,1

Suy ra: X va'Y lan luot 12 CsHsNO, (a mol) va CsHa(NO2), (b mol).
Huwéng 1:

- a+2b
Can ctt 6 nhom — NO; trung binh, tac: )"~ a+b L1 ) = 0,09 mol
b=0,01 mol

a+b=0,1
Vay cong thirc phan tir va sé mol X trong hdn hop 1a |C6H5NO2 va 0,09 mol|

Huwéng 2:

Vin=1ll< % _ 1.5 nén CeHsNO; phai ¢6 56 mol nhidu hon CeHe(NO2)

Vay cong thic phan tir va sé mol X trong hdn hop 1a |C H,NO, va 0,09 mol|

Vi du 7: Hdn hop 3 ancol don chirc X, Y, Z ¢6 tong sb mol 1a 0,08 va khéi luong 1a
3,38 gam. Xdc dinh cong thirc phén tir cua ancolY, blet rang Y va Z c6 cing s6
nguyén tir cacbon va sb mol ancolX bang 5/3 téng s6 mol cia ancol Y va Z, biét
rr:ing My > Mz.
A. CH3OH. B. C;HsOH.  C.C3H/OH. D. CsHOH.
(THPT Luong Bang Pic — Thanh Héa, nim 2013 — 2014)

Huéng dan giai
Theo gia thiét, ta co: Mx.v.2) = % =42,25 g/ mol = X 1a CH,OH (M =32)

il
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n, =0,05 mol

n, +n, =0,03 mol

thu duoc

n, +n, +n, =0,08
{

ny =§(nY +n,)

m, +m, 3,38-0,05.32

ﬂ)l\_/h\',m = =59,33 g/ mol
n, +n, 0,03
, M, >M, .
ViY va Z c6 cung s0 nguyén tu C trong phan tr, mat khac: ( — nén
M, z) =59,33

Y 1a |C,H,OH (M =60)|

Vi du 8: Hon hop X gdm hai ancol don chirc, déng,: dang ké tiép. Pun nong 16,6
gam X vo1 H,SO4 déc ¢ 140°C, thu duoc 13,9 gam hon hop ete (khong c6 san pham
hitu co nao khéc). Biét véi phan ung xay ra hoan toan. Cong thirc cta hai ancol

trong X la:
A. C3H;0H va C4H,OH. B. CH30OH va C;HsOH.
C. C;HsOH va C3H;OH. D. CsHsOH va C4H,0H.

(Pé thi tuyén sinh Cao dng khéi A va khdi B nam 2013)

Huéng dan giai
Ap dung bdo toan khoi lugng va bdo toan nguyén to H trong nhom OH cua ancol, ta

thu duoc: {mROH = Mgor +Muyo
' NRon = 2nHzO
My =2,7 gam _166_ 5533 4 /mol
N, =2n, , =0,3 mol ROH0,3 -

Vay hai ancol trong X Ia |C,H,OH (M =46) va C,;H,OH (M =60)|

Vi du 9: Pun néng 30 gam mot hdn hop X gom 2 ancol no, don chirc, maach ho
Vi H,SO4 dic & 140°C thu duge 25,5 gam hdn hop Y gom 3 ete. Biét cAc ete ¢6 sb
mol bang nhau va phan wng xay ra hoan toan. Hai ancol trén c6 thé la:
A. CH30H va C4H90H. B. CszOH va C4HgOH.
C. CH30H va CszOH. D. CH3OH va C4HgOH.
(THPT chuyén Hung Vuong — Phi Tho, nam 2010 - 2011)

Huéng dan giai
Trong phan tng ete hoa, ap dung bao toan nguyén to H trong nhom OH ctia ancol
va bdo toan khoi lugng, ta co:

me . =Me = +my g 30=25,5+ my
s e S = 45

n. . =2n n._ =2n 2.—==0,5 mol
18

ROH ~ “'H,0 ROH H,0 — “4*

my, , =4,5 mol

nEOH = 2nH20

= M- :h:?)_(;:60g/m0]

ROH
ROH 0,
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Do céc ete thu dugc c6 sb mol bang nhau nén hai ancol ban dau ciing c6 s mol
bang nhau.

Goi khdi lwgng mol ctia hai ancol tuong tmg 1a M; va M,.

M, +M, M, =46 (C,H,OH) . <C2HSOH

=M. = = X gém
M, =74 (C,H,OH) C,H,OH

ROH

=60 g/mol:{

Vi du 10: Oxi hoa hét 2,2 gam hdn hop hai ancol don chirc thanh andehit can vira
du 4,8 gam CuO. Cho toan b lugng andehit trén tac dung voi lugng du dung dich
AgNO; trong NHs, thu duoc 23,76 gam Ag. Hai ancol la:
A. C;Hs0H, C;HsCH,0OH. B. C;HsOH, CsH,CHOH.
C. CH30H, C3HsCH,0H. D. CHsOH, C,Hs0H.
(Pé thi tuyén sinh Pai hoc khéi A nim 2010)

Huéng dan giai

Goi cong thirc phan tir trung binh cua hai ancol la C:H - O.
Phuong trinh phan tng oxi hoa ancol:

C.H,. 0 + Cu0 ——>C.H, -0 + H,0 + Cu (1)

0,06 «— 0,06 —— 0,06
n 0,22 n x .

A= 2= _367 nén trong hdn hop andehit co

ey o 0,06
HCHO, andehit con lai 1a RCHO.
S {2nRCHO +4ny00 =0, =0,22 _ {HRCHO -0,01 _ {nRCHZOH =0,01 mol

Trong phan Gng trang guong:

=0,06 =0,05 =0,05 mol
=32.0,05+0,01(R +31)=2,2=>R =29 g/mol=R 1a C,H, —
Vay hdn hop ancol ban du la |CH,OH va C,H,CH,OH|

n +n

RCHO HCHO — 112 ancol n

n

HCHO CH,;0H

Vi du 11: Cho m gam hdn hop hoi X gdm hai ancol (don chuc, bac I, 1a dong dang
ké tiép) phan &ng véi CuO du, thu dwoc hdn hop hoi Y gdm nudc va andehit. Ti
khéi hoi cua Y so véi khi hidro bang 14,5. Cho toan bo Y phan tmg hoan toan véi
luong du dung dich AgNQO; trong NHa, thu dugc 97,2 gam Ag. Gia tri ciam la
A. 14,0. B. 14,7. C. 10,1 D. 18,9.
(Pé thi tuyén sinh Cao dang nam 2012)

Hudng dan giai
Dt cong thac phan tir trung binh cua hai ancol 1a C-H,- O.
Phuong trinh phan ang oxi héa ancol bang CuO:
C.H,. 0+CuO——>C.H_-OT+H,0T+Cu (1)

Theo gia thiét va (1), ta c6: My = w —14,52=n= % =1,714 (2).

Suy ra hai ancol dong dang ké tiép 12 CH3OH va C,HsOH.
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e/ Micro = Neyon = X Mol
n

cuycro — Ne,uon =Y mol

LoX +2y _ 12
Theo (2) va bao toan electron trong phan tng trang guong: x+y 7
n, =4x+2y=0,9

=0,1 mol
- {’; 0 22201 =M =My o + Mgy on =0,1.32+0,25.46 =[14,7 gam

Vi du 12: Cho 14,8 gam hdn hop X gém 2 ancol don chiic A va B (Ma < M) tac

dung Na du thu duoc 3,36 lit hidro (dktc). Oxi hoa cung luong hdn hop X dugc hon

hop andehit Y. Cho toan bo lugng Y phan tng hét véi luong du dung dich AgNO3
trong NHs thu dugc 86,4 gam Ag. B ¢d s6 dong phan ancol 1a
A. 3. B. 1. C. 4. D. 2.

(Thi thit THPT chuyén Nguyén Hué — Ha Néi, nim 2011 — 2012)

Huéng dan giai
Goi cong thirc phan tir trung binh caa hai ancol trong X la l_{CHZOH.
Theo bao toan nguyén té H trong nhém — OH, ta co: no . =2nHz =0,3 mol
So dd phan tng:
RCH,OH —ih%_ RCHO 22N/, Ao
0,3 mol 0,3 mol 0,8 mol

n ~
Trong phan tng trang guong: i=%=2,667 >2 nén trong hon hgp andehit
RCHO >

¢6 HCHO, andehit con lai la RCHO.
Ta co: {2HRCHO + i =fag =08 — {HRCHO =0,2 — {HRCHZOH =0,2 mol

n +n =0,1 mol

RCHO HCHO = 112 ancol =0,3 =0,1
=32.0,1+0,2(R+31)=14,8 =R =27 g/mol=R 1a CH, =CH -

Vay hai ancol trong A, B trong X lan luot 1a CH30H va CH, = CH — CH,OH. B chi
c6 1 dong phén ancol duy nhat.

n n

HCHO CH,;OH

Vi du 13: Hon hop X gon hai andehit no, don chirc, mach h (ti 1€ mol 3 : 1). Dt
chéay hoan toan mét luong X can vira du 1,75 mol khi Oz, thu dugc 33,6 lit khi CO,
(dktc). Cong thurc cuia hai andehit trong X a:
A. HCHO va CH3CHO. B. HCHO va C;HsCHO.
C. CH3CHO va C3H;,CHO. D. CH3;CHO va C;HsCHO.
(Pé thi tuyén sinh Cao dang khéi A va khéi B nam 2013)

Huéng dan giai
Dit cong thic ctia hai andehit no, don chic 1a C-H -0,
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Khi d6t chay andehit no, don chirc (k = 1) thi thu duoc s6 mol CO; thu dugc s&

336
co, — m
Theo gia thiét va bao toan nguyén t6 O, ta co:

— 2Ny o +20, =20, Ny o SNy o =2.1,5+1,5-2.1,75=1mol

bang s6 mol H.O=n,, , =n =1,5 mol

CHy;
— n CH,O
— T ,S6 Cx =&=£:1,5:>Xg6m 2
Ney o C.H,,0
, 1 1 = 1.1+3 .
+ Néu -0 " Cx= N 1,5=n=1,66 (loai).
nCnHan
, N — d+1. .~
+ Néu —=2 =§:>Cx=3 il n:1,5:>n:3(thoaman).
Ney o 1 4

Vy hai andehit 1a |HCHO va C,H,CHO)|

Vi du 14: Hon hop X gdm hai axit cacboxylic don chirc, ddng dang ké tiép. Cho 5,4
gam X phan tng hoan toan véi dung dich NaHCOs3 du, thu dugc 2,24 lit khi CO»
(dktc). Cong thirc cla hai axit trong X la:
A. C3H;COOH va C4H,COOH. B. C2HsCOOH va C3H;COOH.
C. CH3;COOH va C;HsCOOH. D. HCOOH va CH3;COOH.
(Pé thi tuyén sinh Cao dang khéi A va khéi B nam 2013)

Huéng dan giai
Ban chat phan (ng cua axit cachoxylic voi NaHCOs 1a:
—COOH+NaHCO, ———-COONa +CO, +H,0 (1)

0,1 — 0,1

5,4

Theo (1), taco: n, ;=N ooy =Ngo, =0,1 mol = M wsic = . 54 g/ mol

2 axit
b

Suy ra hai axit trong X 1& [HCOOH (M = 46) va CH,COOH (M = 60)|

Vi du 15: Hon hgp M gom 2 axit cacboxylic déu no, mach ho X, Y (Y hon X mét
nhém chirc). Hoa hoi hoan toan m gam M thu duoc thé tich hoi bang thé tich caa 7
gam nito do cing diéu kién nhiét do, ap suat. Néu cho m gam M tac dung véi Na
du, thu duoc 4,48 lit H, (dktc). Khi dbt chay hoan toan m gam M, thu dugc 28,6
gam CO,. Cong thac phén tir cia A va B |a:
A. C2H402 va C3H404. B. CHzOz va C3H404 .
C. C2H402 va C4H604 D. CH202 va C4H602.
(THPT chuyén Nguyén Hué — Ha Néi, nam 2010 — 2011)

Huéng dan giai
7

=n,, =—=0,25 mol
(X,Y) N, 78

Theo gia thiét, suy ra: n
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2ny, 202

S6 nhém chirc — COOH trung binh caa X, Y 1a: COOHx. v, =
Nyy, 0,25

1,6

Suy ra X ¢c6 mot nhdm — COOH, Y cé hai nhom — COOH. ’ ‘
bat X 1a RCOOH hay CiH210z2, Y la R'(COOH), hay CnHzm - 204 va ¢6 s6 mol lan
luot la X, Y.
Ban chat phan tng cua X, Y véi Na:

—COOH + Na——>—COONa +0,5H,

X+2y — 0,5(x+2y)=0,2
Mcoon =X +2y =04 x=0,1 2
Tac6:COOHx. v =252 —16=1y=0,15 :{n_
X+y m=3

0,In+0,15m =0,65
Ne,, =nx+my=0,65

Hai axit 1a X, Y lan luot 12 [C,H,0, va C;H,0,

Vi du 16: Ancol X, andehit Y, axit cacboxylic Z c6 cing s nguyén tir H trong
phan tir thudc cac diy dong ding no, don chirc, mach ha. D6t chay hoan toan han
hop 3 chét nay (c6 sé mol bang nhau), thu dwoc CO2 va H,0 véi ti 18 mol 12 11 : 12.
Cong thac phan tee caa X, Y, Z la:
A. C;Hs0O, C3HgO, C3HgO-. B. CH40O, C;H.0, C;H405.
C. C4H100, CsH100, CsH100o. D. C3HgO, C4HgO, C4HgOo.
(Thi thir THPT chuyén Nguyén Hué — Ha N6i, nim 2011 — 2012)

Huéng dan giai

n., =11mol

co,

Vi ng, :n,,=11:12 néntachon
2 2 n, , =12 mol

Dbt chay andehit va axit cacboxylic no, don chirc, mach hé, thu dugc Do, =Ny 6.

n —n

ancol —

Dbt chay ancol no, don chirc, mach ho, thu dugc Ny o >N, va n

H,0 ~ 'co,*

Suy ra: ny =ny , —Ng, =12-11=Imol =n, =n, =n, =1 mol.
0o 212

X, Y,2) =
X,Y,Z) 2

S6 nguyén tar Hcua X, Y, Z 1a: H 8.

Suy ra X, Y, Z 12 |C,H,0, C,H,0, C,H,0, |

Vi du 17: Cho hdn hop X gém ancol metylic va hai axit cacboxylic (no, don chirc,
ké tiép nhau trong diy dong dang) tac dung hét véi Na, giai phong ra 6,72 lit khi H,
(dktc). Néu dun noéng hdn hop X (c6 H2SO, dic 1am xuc tac) thi cac chét trong hdn
hop phan tng vira du véi nhau tao thanh 25 gam hdn hop este (gia thiét phan tng
este hoa dat hi¢u suat 100%). Hai axit trong hon hop X 1a

A. HCOOH va CH3;COOH. B. CH3COOH va C,HsCOOH.

C. CszCOOH va C3H7COOH. D. C2H7COOH va C4H9COOH.
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| (P2 thi tuyén sinh Pai hoc khbi A niam 2010)

Huéng dan giai
bat cong thirc phan tu trung binh cua hai axit cacboxylic la RCOOH .
Theo bao toan nguyén t6 H va gia thiét, ta cé:

{nCHSOH + Doy = 20y, =0,6 mol

n- =0,3 mol

= nCH3OH ~ " 'RCOOH

nCH3OH = DNRcoon

Trong phan (ng este hoa, ta co:

n n- =0,3 mol

RCOOCH; Nenon = Nreoon

= M. =£=83,33g/m0]:ﬁ=24,33.

RCOOCH; ~ () 3
2

Vay hai axit dong dang ké tiép 1a |CH,COOH va C,H,COOH|

Vi du 18: Xa phong hoa hoan toan 1,99 gam hén hop hai este bing dung dich
NaOH thu dugc 2,05 gam mudi caa mot axit cacboxylic va 0,94 gam hdn hop hai
ancol 1a ddng dang ké tiép nhau. Cong thuc caa hai este do 1a:

A. CH3;COOCHj3 va CH3;COOC;Hs.

B. C2HsCOOCHj3 va CoHsCOOC,Hs.

C. CH3COO0C;Hs va CH;COOC;Hy.

D. HCOOCHs va HCOOC:Hs.

(Pé thi tuyén sinh Dai hoc khbi A nam 2009)

Huéng dan giai
Dit cong thic ciia hai este 1a RCOOR.
Phuong trinh phan ung:
RCOOR + NaOH—>RCOONa + ROH (1)
Theo bao toan khéi lwong, ta co:
My 0or T Myeon = Mreoona T Moy

m . TMp  —m = 2,05+0,94-1,99

S Ny = — o =T =0.025 mol
Micoons =82 [R=15(CH;-)
= Nycoona = Neoyy = Naon = 0,025 mol = { =9
Fon on =376 |[R=20,6

Véi R=20,6 thi hai géc hidrocacbon ké tiép 12 CHs_va CoHs .
Hai este 12 , vd CH,COOC, H |

Vi du 19: Thuy phan hoan toan 0,2 mol mét este E can dung vira da 100 gam dung
dich NaOH 24%, thu duoc mét ancol va 43,6 gam hdn hop mudi cua hai axit
cacboxylic don chirc. Hai axit do la
A. HCOOH va CH3;COOH. B. CHsCOOH va C;HsCOOH.
C. C2HsCOOH va CsH;COOH. D. HCOOH va C,HsCOOH.
(Pé thi tuyén sinh Pai hoc khéi A niam 2010)
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Huéng dan giai
Theo gia thiét: n,, = % =0,6 mol = Non _ 8
n b

Mt khac, khi thay phan E thu dugc mot ancol va hdn hop hai mudi cua hai axit
cacboxylic don chuc, nén E la este 3 chuc tao badi hai axit don chuc va ancol 3
chuc.

bat cong thirc phan tir trung binh cua E la R(OOCR),.

Theo bao toan nguyén té Na, ta co:

@)

=3 = E la este 3 chuc.

\9]

=0,6 mol =M —£’66:72,66:>§:5,66g/m01

n RCOONa 0

RCOONa — INaOH
b

Suy ra hon hop hai muéi gdm HCOONa va R'COONa.

+ Néu NhcooNa _ l . {HHCOONa =0,2
Ngcoona 2 Ng.coone = 0,4
S My + Mooy, = 43,6 < 0,2.68 +0,4.(R'+67) =43,6 = R' =8 (loai)
2 n =0,4
nHCOONa _z :{ HCOONa

Ngcoona | Ng.coona =052

S Myeooms + Myocoons =43,6 € 0,4.68+0,2.(R'+67)=43,6 = R' =15 (CH,-).
Vay hai axit 14 [HCOOH va CH,COOH|

+ Néu

Vi du 20: Axit cachoxylic X hai chiic (c6 phan tram khdi lugng cia oxi nhé hon
70%), Y va Z la hai ancol dong ding ké tiép (My < Mz). D6t chay hoan toan 0,2
mol hén hop gom X, Y, Z can vira da 8,96 lit khi O, (dktc), thu dugc 7,84 lit khi
CO; (dktc) va 8,1 gam H,O. Phan trim khéi luong cua Y trong hdn hop trén 1a
A. 15,9%. B. 12,6%. C. 29,9%. D. 29,6%.
(Pé thi tuyén sinh Pai hoc khéi B nam 2013)

Huéng dan giai
Theo gia thiét:

4.16

%mO trong X < 70% = < 0,7 mOl

X
<M, >91,4 g/ mol < X la R(COOH), —“5 555C, >3
= =X . 7 1IICO ’35 N
Theo gia thiét, suy ra: Cxx,v,z) = 2 =" =175=Y,Z1a
Ny, 02

Ap dung bao toan nguyén té O, ta co:

Ny /x vz +2r102 :2nCO2 Ny o SNy, =0,35.2+0,45-0,4.2 =0,35 mol

—2>4n, +1n, , =035 ny, =0,05 mol
= =

n =0,15 mol

CH,OH
C,H,OH

x Ty 72y = 0,2 Ny 7
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— C(Y,Z).l’l(Y, ot C, ny

, , |C = =175
Mat khac, taco:{ 7 0.2
1< (_:(Y, z) <2
C, =3=X:CH,(COOH), |Mamon +Neuon =015
S1<C<a=02 4 1= Lngon +20c 400 4
C(Y,z):— C(Y,Z)Z 3 ,Hs _x
3 0,15 3
n =0,1 mol
N CH,0H = %oy o = 0,1.32 _[29.9%
Ny on = 0,05 mol ©10,1.3240,05.46 +0,05.104

CO thé noi, ddy la bai 1ap hitu co khd nhdt trong d@é thi khéi B ndam 2013, phai rat
thanh thao phwrong phdp trung binh thi hoc sinh méi c6 thé lam dwoc.

Vi du 21: Cho 2,1 gam hdn hop X gdm 2 amin no, don chirc, ké tiép nhau trong day
dong dang phan ung hét véi dung dich HCI (dw), thu duoc 3,925 gam hdn hop
mudi. Cong thirc caa 2 amin trong hdn hop X 1a:
A. CH3;NH; va CoHsNH.. B. C;HsNH» va CsH7NH..
C. C3H7NH:; va CsHoNH,. D. CH3NH, va (CH3)3N.
(Pé thi tuyén sinh Cao ding nim 2010)

Huéng dan giai
Vi X 12 hdn hop 2 amin no, don chirc nén ta co:

l’lamin = nHCl = w = 0’05 mol f— 1\_/[amin = 2’1
36,5 0,05

Hai amin trong X 1a ddng dang ké tiép, do d6 cong thirc cua ching la:

(G =31 v [C N (M4

=42 g/ mol

Vi du 22: Hon hop M gém mot anken va hai amin no, don chirc, mach hd X va Y la
ddng ding ké tiép (Mx < My). D6t chay hoan toan mot lugng M can dung 4,536 lit
03 (dktc) thu dwgc H,0, N2 va 2,24 lit CO, (dktc). Chat Y 1a
A. etylmetylamin. B. butylamin.
C. etylamin. D. propylamin.
(Pé thi tuyén sinh Pai hoc khéi A nam 2012)

Huéng dan giai
Trong phan tng dbt chay M, ap dung bao toan nguyén t6 O, ta co:
2n, =2ny, +ny,<=2.0,2025=2.0,1+n, , <ny, =0,205 mol
Khi ddt chay anken thi Ny o —Ne, =0, khi d6t chay amin no, don chuc, mach he

n —1
N 1,0 ~ co
thin =—2 "2,

. < n,,—n 205-0.1
Suy ra: Khi d6t chay hon hgp M thi: n, ;... = H201 . o, _0, 0155 0

=0,07 mol
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LC)S(A)/ C/amin <

N, 0,1 <X: CH,NH,
n

=——=1428= e
0,07 Y:CH,CH,NH, ——>*— etylamin

b. S dung hai hay nhiéu gid tri trung binh

amin

Vi du 23: D6t chay hoan toan 6,72 lit (dktc) hdn hop gom hai hidrocacbon X va Y
(My > My), thu dugc 11,2 lit CO, (dktc) va 10,8 gam H20. Y 1a chat nao sau day:
A. CoHa. B. C4Hs. C. CH.. D. C:Ho.
(Pé thi tuyén sinh Cao ding nim 2010)

Huéng dan giai
S0 nguyén tir cacbon va hidro trung binh cua X, Y lan lugt la:

— n
S5 Coxvy =2 =03 667 x 1a CH,
crTB Dxvy Y
2 2.0,6
— n
S6 Hx, vy = MO _ =Ty
Ny v 0,3

X ¢6 4 nguyén tir H va Hex.v) =4, suy ra Y phai ¢ 4 nguyén tir H trong phan ti.
Viy cin cir vao dap an ta thay Y 1a

Vi du 24: Bt chay hoan toan 2 lit hdn hop khi gém ankin X va hidrocacbon Y cin
ding 4,5 lit khi O sinh ra 3 lit khi CO, (céc thé tich khi do & cung diéu kién nhiét
d6, &p suat). Cong thuc phan tir cuia X va Y lan luot 1a
A. C3H4 va CH4. B. Csz va C2H4.
C. CH> va CHa. D. CsH4 va CoHs.
(Thi thid THPT Chuyén — Pai hoc Vinh, nam 2010 - 2011)

Huéng dan giai
Theo bao toan nguyén t6 O, ta co:
2V, =2V, + V0 ©24,5=23+V, &V, , =3 it
S6 nguyén tir cacbon va hidro trung binh cua X, Y la:

CO. 3

= V.
SO0 Cx,v) = —=—=15()

CTTB (X,Y)

— 2V,
S6 Hix.v) =——=>=3 (2)
X, Y)
+ Tu (1), suyra: Y la CHa.
+ Tu (2), suy ra: X ¢6 s0 nguyén tir H nho hon 3 nén Y 1a C2H..

Vay X va Y lan luot 1a [C,H, va CH]

Vi du 25: Cho 4,48 lit hdn hop X (¢ dktc) gom 2 hidrocacbon mach hé 16i tir tir qua
binh chira 1,4 lit dung dich Br, 0,5M. Sau khi phan tng hoan toan, s mol Br; giam
di mot nira va khdi luong binh ting thém 6,7 gam. Cong thic phan tir cia 2
hidrocacbon la:

A. Csz va C4H6. B. Csz va C4H8.
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C. C3H4 va C4H3. D. Csz va C3H8.
(Pé thi tuyén sinh Pai hoc khbi A nim 2007)

Huéng dan giai
n _ 1’4-0,5
Theo gia thiét, tacor( ™™™

=0,35 mol

=6,7 gam

mhidrocacbon phan tng
Néu chi c6 mét hidrocacbon phan tng (phuong 4n D) thi:
6,7

N, =——=0,258 mol>n, =0,2 mol (loai). Vay c4 hai hidrocacbon déu tham
22 26 *

gia phan ung vei dung dich brom.
Khéi lwgng mol trung binh, s6 lién két = trung binh cda hai hidrocacbon la:

My = 87 3350 /mol (1)
n, 0,2

— n

ot 035 s (2)
n 2

X b

Tur (1) suy ra X phai c6 C;Hz (M = 26, ¢6 2 lién két =). Tir (2) suy ra chat con lai

trong X phai c6 1 lién két = . Vay hai chat trong X 1a |C,H, va C,H,

Vi du 26: Cho hdn hogp X gdom hai axit cacboxylic no, mach khéng phan nhanh. D6t
chéay hoan toan 0,3 mol hdn hop X, thu dwoc 11,2 lit khi CO, (¢ dktc). Néu trung
hoa 0,3 mol X thi can 500 ml dung dich NaOH 1M. Hai axit d6 la:
A. HCOOH, HOOC - CH, — COOH. B. HCOOH, CH3;COOH.
C. HCOOH, C;HsCOOH. D. HCOOH, HCOOH - COOH.
(Pé thi tuyén sinh Pai hoc kh6i A nam 2009)

Huéng dan giai
S6 nguyeén tir cacbon va s6 nhém chirc trung binh cua hai axit la:
N, 0,5

= =1,667 (1
*Th, 03 @
ParaYa) 2t N_coon _ Dyaon 0,5
COOHx =— =—"222=_"_=1,667 (2)
n n 3

X
Tir (1) va (2), ta thiy: Céc axit trong X ¢ s6 nguyén tir C trong phan tir bang s6
nguyén tir C trong nhom chic. Vay X géom |HCOOH va HOOC — COOH

X b

Vi du 27: Hon hop X gom hai axit cacboxylic don chirc, mach hé, ké tiép nhau
trong cung diy dong dang. Dt chdy hoan toan 4,02 gam X, thu duoc 2,34 gam
H,0. Mat khac 10,05 gam X phan tng vira du véi dung dich NaOH, thu duoc 12,8
gam mubi. Cong thac cua hai axit Ia
A. C3H5COOH va C4H7COOH. B. C2H3COOH va C3H5COOH.
C. C:HsCOOH va C3H;COOH. D. CH3COOH va C,HsCOOH.
(Pé thi tuyén sinh Pai hoc khbi B nim 2013)

Huéng dan giai
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Theo gia thiét, ta thay:
+ Trong 4,02 gam X ¢6: ny =2n, , =2.0,13=0,26 mol

12,8-10,05

+ Trong 10,05 gam X ¢0: n, =n oy :T =0,125 mol
0,125.4,02 Hix :8’?2 =32
=Trong 4,02 gam X c0:ny = W =0,05 mol = 4 0
’ Mx =——==80,4
0,05

 (C,H,COOH (M =72, ¢6 4H)
= X gém
C,H.COOH (M =86, c6 6H)
(Vi Hx = 5,2 nén logi duwoc cdc phuong an A va B. Vi Mx =80,4 nén phuwong dn
D ciing bi logi.)

Vi du 27: Khéi lugng riéng ciia hdn hop X gom axit cacboxylic no, don chirc, mach
ho Y va propilen 1a 2,2194 gam/lit (¢ dktc). Phai ding 2,688 lit O, (¢ dktc) dé dbt
hét 1,74 gam hdn hop. Cong thuc Y Ia:
A. CHsCOOH. B.HCOOH. C. C;HsCOOH. D. C3H;COOH.
(Thi tht THPT chuyén Hung Vuong — Phi Tho, nam 2011 - 2012)

Huéng dan giai
Axit cacboxylic no, don chuc, mach ho va propilen trong phan tir deu c6 mét lién
két n (k=1).
Khi dot chay hon hop X, ta ¢6:ng, =ny,,

—=—44n, +18n, , =my +m, =1,74+3,84 <ng, =n,,=0,09 mol

Khéi legng mol va s nguyén ti C trung binh cua cac chat trong X 1a:
Mx =2,2194.22,4=49,71 g/ mol (1)
n
©: _0,09: 22 _5 57 2)
n, 49,71
Vi trong X c6 CsHs (M = 42, s6 C 12 3) nén tir (1) va (2):

M. >Mx =49,71
:>{ y o =Y 12 [CH,COOH |(M =60, s6 C 12 2)

C, <Cx =2,57

S6 Cx =

Vi du 29: Hon hop khi X gom dimetylamin va hai hidrocacbon dong dang lién tiép.
Dbt chay hoan toan 100 ml hdn hop X bang mét lugng oxi vira du, thu dwoc 550 m
hon hop Y gom khi va hoi nudc. Néu cho Y di qua dung dich axit sunfuric dic (du)
thi con lai 250 ml khi (cac thé tich khi va hoi do & ctng diéu kién). Cong thirc phan
tir cua hai hidrocacbon la

A. CzHe va C3H8. B. C3He va C4H8.
C. CH4 va CzHe. D. CzH4 va C3H6.
(Pé thi tuyén sinh Pai hoc khéi A nim 2010)
Huéng dan giai
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Dit cong thire phan tir trung binh caa cac chat trong X 1a C;H§N2 0<z<1).
So d6 phan tng:

C-HN.—“% %0, + LH,0 + ZN, (1)
X y z 2 2

100 ——5 100x ——> 50y—>50z
100x + 50y + 50z =550  _
L Ze s , - - 6
Theo gia thiét va (1), ta ¢6: 4 100x + 50z = 250 {y
- 2<x<25
0<z<l

Trong X c6 dimetylamin (CHs)2NH, c0 7 nguyén tir H va 2 nguyén tir N.

+  Véi §/:6 , ta loai dugc phuong 4n A va B (vi cac hidrocacbon va amin déu c6
s6 nguyén tr H 16n hon hodc bang 6).

+ Véi 2<x< 2,5, ta loai dugc phuong an C (vi cac hidrocacbon va amin déu co
s6 nguyén tir C nhé hon hodc bang 2).

Vay dap an ding la D, hai hidrocacbon la |C,H, va C;H
III. BAI TAP VAN DUNG
Bai tap danh cho hoc sinh 16p 10

Céau 1: Trong tu nhién, dong (Cu) ton tai dudi hai dang dong vi 2;Ca va SSCu
Khdi lugng nguyén tur trung binh cia Cu la 63,54. Thanh phan phan trim vé sb
nguyén tir (s6 mol) ctia mdi loai dong vi la:

A.BCu: 73%, *Cu: 27%. B.%3Cu: 75%, *°Cu: 25%.

C.%3Cu: 72,5%, **Cu: 27,5%. D.%3Cu: 70%, ®°Cu: 30%.

Cau 2: Trong ty nhién kali c6 hai déng vi 5 K va j;K . Thanh phan phan tram vé

khéi lwong cua | Kco trong KCIO4 la (Cho O = 16, Cl = 35,5, K = 39,13):

A. 26,39%. B. 26,30%. C. 28,33%. D. 29,45%.
Céau 3: Trong tu nhién Clo c6 hai dong vi ¢ s khdi 1a 35 va 37. Khéi luong trung
binh nguyén tir caa clo 1a 35,5. Vay phan trim vé khéi lugng cia ¥Cl trong axit
pecloric la (Cho 'H, "0):

A. 9,204. B. 9,25. C. 9,45. D. 9,404.
Cau 4: Hon hop X gém khi SO, va O, ¢6 ti khbi so véi CHa bang 3. Thé tich Oz cAn
thém vao 20 lit hdn hop X dé dugc hdn hop Y ¢6 ti khdi so véi CHy bang 2,5 1a (cac
hdn hop khi & cung diéu kién nhiét d6 va ap sudt):

A. 10 lit. B. 20 lit. C. 30 lit. D. 40 lit.
Cau 5:Cho 1,67 gam hdn hop gom hai kim loai & 2 chu ky lién tiép thuoc nhém 1A
(phan nhém chinh nhém 11) tac dung hét véi dung dich HCI (dw), thoét ra 0,672 lit
khi Hy (¢ dktc). Hai kim loai do la:

A. Be va Mg. B. Mg va Ca.

C. Srva Ba. D. Cavasr.

(Pé thi tuyén sinh Pai hoc khéi B nam 2007)
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Cau 6: Hoa tan hoan toan 2,84 gam hdn hop hai mudi cacbonat cua hai kim loai
nhém IIA va thudc hai chu ky lién tiép trong bang tuan hoan bang dung dich HCI ta
thu dugc dung dich X va 672 ml CO; (dktc). Hai kim loai la:
A. Be, Mg. B. Mg, Ca. C. Ca, Ba. D. Ca, Sr.
Cau 7: Cho 9,1 gam hdn hop 2 mubi cachonat trung hoa cua hai kim loai kiém, & 2
chu ki lién tiép tan hoan toan trong dung dich HCI du, thu dugc 2,24 lit khi CO,
(dktc). Hai kim loai d6 la:
A. Na, K. B. K, Cs. C. Li, Na. D. Li, Cs.
(Thi thir THPT chuyén Hung Vuong — Phi Tho, nam 2010 - 2011)
Cau 8: Hoa tan hoan toan 12 gam hdn hop Fe, Cu (ti 1& mol 1:1) bang axit HNO3,
thu dugc V lit (¢ dktc) hdn hop khi X (gdm NO va NO,) va dung dich Y (chi chta
hai mubi va axit du). Ti khéi cua X dbi voi Ha bang 19. Gié tri cua V 1a:
A. 2,24, B. 4,48. C. 5,60. D. 3,36.
(Pé thi tuyén sinh Pai hoc khéi A nam 2007)
Bai tap danh cho hoc sinh 16p 11
Cau 9: Hoa tan hoan toan 4,431 gam hdn hop Al, Mg bing dung dich HNO3 loang,
thu dugc dung dich X (khéng chira mudi amoni) va 1,568 lit (dktc) hdn hop Y gom
hai khi khéng mau trong d6 c6 mot khi hoé nau trong khong khi c6 khéi lugng la
2,59 gam. C6 can can than dung dich thu duoc khéi lwgng mudi khan 1a:
A. 19,621 gam. B. 8,771 gam. C. 28,301 gam. D. 32,461 gam.
Cau 10: Hoa tan m gam hdn hop A gém Fe va mot kim loai M (c6 hda tri khdng
dbi) trong dung dich HCI du thi thu dugce 1,008 lit khi (dktc) va dung dich chua
4,575 gam mudi khan. Hoa tan hét cung luong hdn hop A & trén trong dung dich
hén hop HNOs dic va H,SO4 & nhiét do thich hop thi thu duoc 1,8816 lit hon hop
hai khi (dktc) c6 ti khéi so vai H, 1a 25,25. Kim loai M 1a:
A. Fe. B. Mg. C.Ca. D. Al
CAu 11:Hdn hop X c6 ti khdi so véi H, 1a 21,2 gom propan, propen va propin. Khi
d6t chay hoan toan 0,1 mol X, tong khéi lugng caa CO2 va H,0 thu duoc la:
A. 18,60 gam. B. 18,96 gam. C. 20,40 gam. D. 16,80 gam.
(Pé thi tuyén sinh Pai hoc khbi A niam 2008)
Cau 12: Hon hop X c6 ti khéi so véi Hy 1a 27,8 gdom butan, but — 2 — en, metyl
xiclopropan, divinyl va etylaxetilen. Khi d6t chay 0,15 mol X, tong khéi lugng CO,
va H20 thu duoc la:
A.345gam. B.39,90gam. C.37,02gam. D. 36,66 gam.
Cau 13: Hon hop X gdm CsHa, CsHes, CsHs ¢ ti khdi so véi H, 1a 21. Dt chay
hoan toan 1,12 lit hdn hop X (dktc), rdi hap thy toan bo san pham chéy vao binh
dung nude voi trong du, loc bo két tua, khéi luong dung dich thu dwoc so véi khéi
luong nudc voi trong ban dau
A. giam 5,7 gam. B. giam 15 gam.
C. ting 9,3 gam. D. giam 11,4 gam.
(Pé thi thir THPT Chuyén — Pai hoc Vinh, nam 2011 — 2012)
Cau 14: Bt chay hoan toan hdn hop X gém 0,07 mol mét ancol da chic va 0,03
mol maét ancol khdng no, c6 maot lién két doi, mach ha, thu dugc 0,23 mol khi CO,
va m gam H,O. Gia tri caa m la:
A. 5,40. B. 2,34. C. 8,40. D. 2,70.
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(Pé thi tuyén sinh Pai hoc khéi A nim 2013)
Cau 15: Biét X 1a axit cacboxylic don chuc, Y 1a ancol no, ca hai chat déu mach
ha, ¢ cling s nguyén tir cacbon. Dbt chay hoan toan 0,4 mol hdn hop gdm X va'Y
(trong d6 s6 mol caa X 16n hon s6 mol ciia Y) can vira du 30,24 lit khi O, thu dugc
26,88 lit khi CO; va 19,8 gam H,0. Biét thé tich cac khi do & diéu kién tiéu chuan.
Khéi lugng Y trong 0,4 mol hdn hop trén la
A.17,7gam. B. 9,0 gam. C.11,4gam. D. 19,0 gam.
(Pé thi tuyén sinh Pai hoc khéi A nim 2013)
CAu 16: Hon hop M gom hai axit cacboxylic X va Y (chi chira chuc axit, Mx< My).
D6t chay hoan toan 0,1 mol M thu dugc 0,2 mol CO,. Pem 0,1 mol M tac dung voi
NaHCO3 du thu duogc 4,032 it CO, (¢ dktc). Biét M khong tham gia phan @ng trang
bac. Phan tram khéi lwong caa Y trong M 1a
A. 66,67%. B. 40%. C. 20%. D. 85,71%.
(P& THPT Chuyén — Pai hoc Vinh — Nghé An nam 2013)
Cau 17:Dét chay hoan toan 3 lit hdn hop X gém 2 anken ké tiép nhau trong day
ddng dang can vira du 10,5 lit O, (cac thé tich khi do trong cung diéu kién nhiét do,
&p suat). Hidrat hoa hoan toan X trong diéu kién thich hop thu duoc hdn hop ancol
Y, trong d6 khéi lwong ancol bac hai bang 6/13 lan tong khéi lwong céc ancol bac
mot. Phan tram khéi lugng cua ancol bac mét (c6 sé nguyén tir cacbon Ién hon)
trong Y la
A. 46,43%. B. 31,58%. C. 10,88%. D. 7,89%.
(Pé thi tuyén sinh Pai hoc khéi A nam 2012)
Cau 18: Han hop X gom hai ancol no, don chirc, mach ho, ké tiép nhau trong day
ddng ding. Oxi ho hoan toan 0,2 mol hdn hop X c6 khbi lvgng m gam biang CuO
& nhiét do thich hop, thu dugc hdn hop san phdm hitu co Y. Cho Y tac dung voi
mot lugng du dung dich AgNOs trong NHa, thu dugc 54 gam Ag. Gia tri ciam la
A. 15,3. B. 8,5. C.8,1. D. 13,5.
(Pé thi tuyén sinh Pai hoc khéi B nam 2009)
Cau 19: Cho m gam hdn hop X gdm hai ancol no, don chirc, ké tiép nhau trong day
ddng dang tac dung véi CuO (du) nung nong, thu duoc mot hdn hop ran Z va mot
hén hop hoi Y (c6 ti khdi hoi so véi Hz 1a 13,75). Cho toan b Y phan wng véi mot
luong du Ag,O (hoac AgNOs) trong dung dich NH3 dun néng, sinh ra 64,8 gam Ag.
Giatricuam la:
A.78. B.7.4. C.9,2. D. 8,8.
(Pé thi tuyén sinh Dai hoc khéi A nam 2008)
Cau 20: Han hop X gdm mét ancol va hai san pham hop nuéc cua propen. Ti khdi
hoi ctia X 0 véi hidro bang 23. Cho m gam X di qua dng st dyng CuO (du) nung
nong. Sau khi cac phan g xay ra hoan toan, thu dugc hdn hop Y gém 3 chét hitu
co va hoi nudc, khéi lwong dng str giam 3,2 gam. Cho Y tac dung hoan toan voi
luong du dung dich AgNOs trong NHs, tao ra 48,6 gam Ag. Phan tram khéi luong
cua propan — 1 — ol trong X la:
A. 65,2%. B. 16,3%. C. 48,9%. D. 83,7%.
(Pé thi tuyén sinh Pai hoc khéi B nam 2010)
Cau 21: Oxi hoa 26,6 gam hdn hop X gom mot ancol don chirc va mot andehit don
chirc, thu dugc mot axit hitu co duy nhat (hiéu suat phan ng 1a 100%). Cho toan b
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luong axit nay tac dung véi 100 gam dung dich chira NaOH 4% va Na,COs 26,5%
thi thu dugc dung dich chi chira mét mudi cua axit hitu co. Phan trim khéi lugng
cua ancol trong X la
A. 13,53%. B. 86,47%. C. 82,71%. D. 17,29%.
(Truong THPT Chuyén — Dai hoc Vinh — Nghé An nam 2013)
Cau 22: Hon hop X gom axit HCOOH va axit CH;COOH (ti 1& mol 1 : 1). Lay 5,3
gam hon hop X tac dung véi 5,75 gam C,HsOH (c6 xuc tac H,SO4 dic) thu duoc m
gam hdn hop este (hiéu suat cua cac phan ung este hoa déu bang 80%). Gia tri cua
m la:
A. 10,12. B. 6,48. C. 8g,10. D. 16,2.
(Pé thi tuyén sinh Pai hoc khéi A nam 2007)
Cau 23:Dét chay hoan toan hdn hop X gém hai hidrocacbon ké tiép nhau trong day
ddng ding, thu dugc 2,24 lit khi CO, (dktc) va 3,24 gam H,0. Hai hidrocacbon

trong X la
A. CH» va CsH.a. B. CoHs va CsHs.
C. CH4 va CzHe D. C2H5 va C3H3

(Pé thi tuyén sinh Cao dang nam 2012)
CAu 24:Dan 1,68 lit hdn hop khi X gém hai hidrocacbon vao binh dung dung dich
brom (du). Sau khi phan tng xay ra hoan toan, c6 4 gam brom da phan ng va con
lai 1,12 lit khi. Néu @6t chay hoan toan 1,68 lit X thi sinh ra 2,8 lit khi CO,. Céng
thirc phan tir cia hai hidrocacbon 1a (biét cac thé tich khi déu do & dktc):
A. CH4 va CoHa. B. CH.4 va CsH.a.
C.CH4 va C3H6. D. C2H5 va C3H5.
(Pé thi tuyén sinh Pai hoc khéi B nam 2008)
CAu 25:Tach nudc hoan toan 1,08 gam hdn hop hai ancol thu duoc hon hop hai
anken dong dang ké tiép. DSt chay hoan toan 2 anken trén trong 2,24 lit O, du, lam
lanh hdn hop sau phan tmg dé ngung tu hét hoi nudc, thu duoc 1,568 lit khi (thé
tich cac khi do & dktc). Cong thirc cua hai anken la:
A. CsHsg va CsHaio. B. C3Hs va CsHs.
C. C5H10 va C5H12. D. C2H4 va C3H6.
(Thi THPT Quynh Luu 1 — Nghé An, nam 2011 - 2012)
Cau 26: Nitro héa benzen dwoc 14,1 gam hdn hop hai chat nitro ¢ khdi lwong
phan tir hon kém nhau 45 dvC. B4t chay hoan toan hdn hop hai cht nitro nay duoc
0,07 mol N,. Hai chét nitro la:
A. C6H5N02 va C5H4(N02)2. B. C5H4(N02)2 va CsHs(NOz)s.
C. C6H3(N0223 va Cel‘!z(NOz)4. D. CeHz(NOz)4 va CGH('\JOQ)S.
Cau 27: Pun nong hon hop gom hai rugu (ancol) don chuirc, mach ho, ké tiép nhau
trong diy dong dang voi H,SO, dic ¢ 140°C. Sau khi cac phan tng két thic, thu
dugc 6 gam hon hop gom ba ete va 1,8 gam nuéc. Cong thic phan tir cia hai ruou
trén la:
A. CH3OH va CszOH. B. CszOH va C3H7OH.
C. C3H50H va C4H7OH. D. C3H7OH va C4H90H.
(Dé thi tuyén sinh Pai hoc khbi B nam 2008)
Cau 28: Cho 27,4 gam hdn hgp M gom axit axetic va hai ancol don chirc dong
dang ké tiép tac dung hét véi 13,8 gam Na thu duoc 40,65 gam chét ran. Néu cho
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toan bo lwgng M trén phan ang voi dung dich NaHCOs (du), két thic phan tng sinh
ra 6,72 lit CO; (dktc). Coéng thuc cua hai ancol trong M la
A. C7H1s0H va CgHy,0H. B. C;HsOH va C3H;OH.
C. CH30H va CszOH. D. C3H50H va C4H7OH.
(Thi thr THPT Chuyén — Pai hoc Vinh, nam 2010 - 2011)
Cau 29: Khir 1,6 gam hdn hgp 2 andehit no bang H, thu dugc hdn hop 2 ancol. Pun
nong hdn hop 2 ancol voi H,SO, dic, thu dugce hdn hop 2 olefin 14 dong dang lién
tiép. D6t chay hét 2 olefin nay duoc 3,52 gam CO,. Cac phan tng xay ra hoan toan.
Cong thac caa 2 andehit 1a:
A. HCHO va CHs;CHO. B. CH3CHO va CH,(CHO)5.
C. CH3CHO va C;HsCHO. D. C;HsCHO va C3H,CHO.
(Thi thir THPT chuyén Nguyén Hué — Ha N6i, nam 2010 — 2011)
Cau 30:0xi hoa 3,16 gam hdn hop 2 ancol don chirc thanh andehit bang CuO dun
nong, sau phan tng thiy khéi luong chat ran giam 1,44 gam. Cho toan b luong
andehit trén tac dung vai lugng du dung dich AgNO3/NHj3 thu dugc 36,72 gam Ag.
Hai ancol la:
A. CszOH va C3H7CH20H. B. CH3OH va C2H5CH20H.
C. CH30H va C;Hs0H. D. C;Hs0OH va C;HsCH,0OH.
(Thi thir THPT chuyén Nguyén Hué — Ha N6i, nam 2010 — 2011)
Cau 31:Hdn hop X gdm CH3OH va 2 axit don chirc dong dang lién tiép. Toan b X
phan tng véi Na du duoc 6,72 lit H, ¢ dktc. Pun ndéng X c¢é xuc tac thich hop thi
cac chat trong X phan ung vira hét voi nhau duoc 25 gam hdn hop cac este. Axit co
khéi lwgng phan tir [6n trong 2 axit trén la:
A. C;HsCOOH. B. CH3;COOH. C. C3H;COOH. D. C3HsCOOH.
(Thi thi THPT chuyén Hung Vuong — Phi Tho, nam 2011 - 2012)
Cau 32: Cho 16,4 gam hdn hop X gém 2 axit cacboxylic la dong dang ké tiép nhau
phan &ng hoan toan véi 200 ml dung dich NaOH 1M va KOH 1M thu dugc dung
dich Y. C6 can dung dich Y, thu duoc 31,1 gam hdn hop chét ran khan. Cong thirc
cua 2 axit trong X la:
A. C,H40; va C3H40o. B. C;H40, va C3HgOo.
C. C3H402 va C4H602. D. C3H502 va C4H302.
(Pé thi tuyén sinh Cao dang nam 2010)
Cau 33: C6 100 gam dung dich X cua mot axit cacboxylic don chirc 23%. Thém 30
gam mét axit dong dang lién tiép vao dung dich X, thu dugc dung dich Y. Trung
hoa 1/10 dung dich Y cin 500 ml dung dich NaOH 0,2M. Céng thiic caa cac axit 1a:
A. HCOOH va CH;COOH. B. CH;COOH va C;HsCOOH.
C. C2HsCOOH va C3;H;COOH. D. CsH,COOH va C4HsCOOH.
Cau 34: D6t chay hoan toan 1 lit hdn hop khi gdm CzH; va hidrocacbon X sinh ra 2
lit khi CO, va 2 lit hoi H,O (cac thé tich khi va hoi do & cung diéu kién nhiét do, ap
Suat). Cong thic phan tir cia X la:
A. CoHe. B. CoHa. C. CHa. D. CsHs.
(Pé thi tuyén sinh Pai hoc khéi B nam 2008)
Cau 35: D6t chay hoan toan 0,05 mol hdn hop X gom hai andehit no, mach hé sinh
ra 1,792 lit CO; (dktc). Mat khéc, toan bo luwogng X trén phan tng vira da véi 0,08
mol H; (xic tac Ni, t°). Cong thirc cia hai andehit trong X 1a
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A. CH3;CHO va OHC - CHO. B. HCHO va OHC — CH; — CHO.
C. HCHO va OHC - CHO. D. HCHO va CH3;CHO.
(Thi thir THPT Chuyén — Dai hoc Vinh, nam 2010 — 2011)

Cau 36:Hdn hop X gém hai axit cachoxylic no, mach ha. Bt chay hoan toan a mol
hén hop X thu dugc a mol H,O. Mat khac a mol hdn hop X tac dung véi NaHCO3
du thu dugc 1,4a mol CO,. Phan tram khéi lugng cua axit c6 phan tir khdi nhé hon
trong X la:

A. 43,4%. B. 56,6%. C. 60,0%. D. 25,41%.

(THPT chuyén Hung Vuong — Pha Tho, nam 2012 — 2013)

Cau 37: Hon hop rdn X chtra 0,04 mol Fe; 0,06 mol FeCO3 va 0,025 mol FeS,. Hoa
tan hét hdn hop X trong dung dich HNO; dic nong (vira dir) thu duoc dung dich Y
chi chira mot mudi nitrat Fe (III) duy nhat va hdn hop khi Z c6 mau nau nhat. Ti
khéi cta Z so v6i Hy bang a. Gia tri cua a 1a (biét NO; 1a san phdm duy nhét cia
N*°)

A. 20,215 g/mol. B. 19,775 g/mol.

C. 23,690 g/mol. D. 21,135 g/mol.
Cau 38: Hidro hoa hoan toan 0,1 mol hdn hop E chira 2 andehit X, Y déu don chirc
(Mx < My) can dang 0,22 mol H; (Ni, t°) thu duoc hdn hop F gém 2 ancol. Dt
chéay hoan toan hdn hop F, san pham chay dan qua binh dung dung dich Ca(OH),
du thdy khéi luong binh ting 15,44 gam. Mit khac dun néng 0,1 mol hdn hop E voi
dung dich AgNOs trong NHs du thu duoc m gam két taa. Biét rang trong E s6 mol
cia Y 16n hon sé mol cua X. Gia tri m Ia

A.30,24gam B.40,86 gam C.41,88gam D. 42,32 gam
Cau 39: Pt chay hoan toan m gam hdn hgp X gdm hai este dong phan can dung
27,44 it khi Oy, thu duoc 23,52 lit khi CO, va 18,9 gam H20. Néu cho m gam X tac
dung hét v6i 400 ml dung dich NaOH 1M, ¢6 can dung dich sau phan tng thi thu
dugce 27,9 gam chat rin khan, trong d6 c6 a mol mudi Y va b mol mubi Z (biét
My< Mz). Cac thé tich khi déu do & diéu kién tiéu chuan. Tiléa:bla

A.3:5. B.2:3. C.3:2. D.4:3.
Cau 40: Dt chay hoan toan 3 lit hdn hop X gom 2 anken ké tiép nhau trong day
ddng dang can vira du 10,5 lit O (cac thé tich khi do trong cung diéu kién nhiét do,
ap suat). Hidrat hoa hoan toan X trong diéu kién thich hop thu dugc hdn hop ancol
Y, trong d6 khéi lugng ancol bac hai biang 21/55 1an téng khéi luong cac ancol bac
mot. Phin trim khéi lwong cua ancol bac mot (c6 sb nguyén tir cacbon 16n hon)
trong Y la

A. 46,43%. B. 7,89%. C. 11,84%. D. 31,58%.
Cau 41: H3n hop X gom 0,01 mol HCOONa va a mol mudi natri cua hai axit no
don chirc mach ho 1 dong dang lién tiép. D6t chay hoan toan hon hop X va cho san
pham chay (CO,, hoi nudc) lan lugt qua binh 1 dung H,SO4 dic binh 2 dung KOH
du thay khéi lugng binh 2 ting nhiéu hon binh mét la 3,51 gam. Phan chét ran con
lai sau khi d6t can ning 2,65 gam. Cong thuc phan tir cua hai mudi natri 1a

A. C;HsCOONa va CsH,COONa. B. C3H;COONa va CsHsCOONa.
C. CH;COONa va C,HsCOONa.  D. CH3COONa va CsH;COONa

Cau 42 : Hidro hoa hoan toan 0,3 mol hon hop X chta hai andehit don chuc, ho
(trong mdi phan tir chira khéng qua 2 lién két ) can vira du 0,4 mol H, va thu dugc
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hai ancol no Y. D6t chay hoan toan Y va suc san pham chay vao 163,6 gam dung
dich NaOH 40%, sau phan ung nong do caa NaOH con lai la 12,72%. Tén goi cua
hai andehit la:
A. Andehit axetic va andehit metacrylic.
B. Andehit axetic va andehit acrylic.
C. Andehit fomic va andehit acrylic.
D. Andehit fomic va andehit metacrylic
Cau 43: Hon hop X goém 2 andehit A va B. Oxi hod 7,2 gam hdn hop X bang dung
dich AgNO3 du trong NH3 sau d6 axit hod thu dugc 2 axit tuong mg. Trung hoa hét
luong axit bang dung dich NaOH, sau d6 nung néng hdn hop véi voi téi xit thu
dugc 3,36 1it hon hop khi, cho hon hop khi vao 300 ml dung dich KMnO, 1M trong
H,SO, thiy thé tich hdn hop giam di 1/3 ddng thoi mau tim ctia dung dich bi nhat
mau. Biét s6 nguyén tir cacbon trong A 16n hon trong B mot nguyén tir (cac khi déu
do & dktc). Cho biét cong thirc cdu tao ciia A va B:
A. CH3;CHO va C;HsCHO. B.CH, =CH — CHO va CH3z— CHO.
C. C3H;CHO va CH;CHO. D. HCHO va CHsCHO.
Cau 44: Pdt chay hoan toan hdn hop Q gdm 2 ankin X, Y. Hap thu toan b san
pham chay vao 4,5 lit dung dich Ca(OH)z 0,02M thu duoc két két tua va khoi lugng
dung dich ting 3,78 gam so véi ban diu. Cho dung dich Ba(OH); vira du vao dung
dich thu thém két tia. Tong két ta 2 1an 1a 18,85 gam. Biét rang s6 mol ciia X bang
60% tong s6 mol ciia X va Y c6 trong hdn hop Q. Cac phan tng xdy ra hoan toan.
Cong thuc cia X, Y 1an luot 1a
A. C4H6 va C2H2. B. Csz va C3H4.
C. CH> va CsHs. D. CsH4 va CoHs.
Bai tap danh cho hoc sinh lop 12
Céau 45: Dt chay hoan toan 3,42 gam hdn hop gom axit acrylic, vinyl axetat, metyl
acrylat va axit oleic, roi hap thu toan b san pham chay vao dung dich Ca(OH);
(du). Sau phan tng thu duoc 18 gam két tia va dung dich X. Khéi lugng X so véi
khéi lugng dung dich Ca(OH), ban dau d thay d6i nhu thé nao ?
A. Tang 2,70 gam. B. Giam 7,74 gam.
C. Tang 7,92 gam. D. Giam 7,38 gam.
(Pé thi tuyén sinh Pai hoc khéi A nam 2011)
Cau 46: Hdn hop X gdm vinyl axetat, metyl axetat va etyl fomat. DSt chay hoan
toan 3,08 gam X, thu duoc 2,16 gam H,O. Phan trim sb mol cua vinyl axetat trong
Xla:
A. 25%. B. 27,92%. C. 72,08%. D. 75%.
(Dé thi tuyén sinh Pai hoc khéi B nam 2011)
Cau 47: Cho 0,76 gam hdn hgp X gdm hai amin don chirc, c6 s mol bang nhau,
phan ng hoan toan véi dung dich HCI du, thu dugc 1,49 gam mudi. Khéi luong
ctia amin c6 phan tir khdi nhé hon trong 0,76 gam X 1a
A.045gam. B.0,38gam. C.0,58gam. D.0,31gam.
(Pé thi tuyén sinh Pai hoc khdi B nim 2013)
Cau 48: Cho hdn hop X gdom hai chét hitu co ¢ cung cong thirc phan tir C,H/NO,
tac dung vira du véi dung dich NaOH va dun néng, thu duoc dung dich Y va 4,48 lit
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hdn hop Z (& dktc) gdm hai khi (déu lam xanh gidy quy am). Ti khbi hoi cta Z d6i
véi Hz bang 13,75. Cd can dung dich Y thu dugc khéi lugng mudi khan 12:
A.16,5gam. B.14,3gam. C. 8,9 gam. D. 15,7 gam.
(Pé thi tuyén sinh Pai hoc khéi A nam 2007)
CAu 49: Hdn hop X gom hai este no, don chirc, mach hé. Dot chay hoan toan mot
lwong X can dung vira du 3,976 lit khi O, (¢ dktc), thu duoc 6,38 gam CO,. Mit
khéc, X tac dung voi dung dich NaOH, thu dugc mot mudi va hai ancol 1a dong
dang ké tiép. Cong thirc phan tir cua hai este trong X 1a
A. C;H40; va C3HgO.. B. C3H40; va C4Hg0:.
C. C3HsO2 va C4HgOs. D. C;H40; va CsHy0o.
(Pé thi tuyén sinh Pai hoc khéi B nam 2009)
Cau 50: Dt chay hoan toan mot este don chirc, mach ha X (phan tir ¢ s6 lién két
n nho hon 3), thu duoc thé tich khi CO bang 6/7 thé tich khi O, da phan g (cac
thé tich khi do & cung diéu kién). Cho m gam X tac dung hoan toan véi 200 ml
dung dich KOH 0,7M thu duoc dung dich Y. C6 can Y thu dugc 12,88 gam cht rin
khan. Gia triciam la
A. 7,20. B. 6,66. C. 8,88. D. 10,56.
(Pé thi tuyén sinh Pai hoc khbi A nim 2010)
Cau 51: Hon hop X gom hai este don chirc 1a dong phan cua nhau. Pun noéng m
gam X véi 300 ml dung dich NaOH 1M, két thic phan tng thu duoc dung dich Y
va (m — 8,4) gam hdn hop hoi gdm hai andehit no, don chtrc, dong dang ké tiép co ti
khi hoi so véi H, 12 26,2. Cd can dung dich B thu dwgc (m — 1,1) gam chat ran.
Cong thuie cua hai este la
A. HCOOCH = CHCHj3 va CH3COOCH = CHa.
B. HCOOC(CHs) = CH2 va HCOOCH = CHCHs.
C. C;HsCOOCH = CH; va CH3COOCH = CHCHs.
D. CH;COOCH = CHCHj; va CH3COOC(CHs) = CHa.
(Pé thi thit THPT Chuyén — Pai hoc Vinh, nam 2010 — 2011)
Cau 52: Thuy phan hoan toan 444 gam mot lipit thu dugc 46 gam glixerol
(glixerin) va hai loai axit béo. Hai loai axit béo do la:
A. C15H33:COOH va C17H3sCOOH.  B. Ci17H33COOH va CysH3 COOH.
C. C17H31COOH va C17H33COOH. D. C17H33COOH va C17H35COOH.
(Pé thi tuyén sinh Dai hoc khéi A nam 2007)
Cau 53: Pun néng 32,1 gam hén hop X gdm hai chét hiru co Y va Z cung nhém
chuc vé6i dung dich NaOH du, thu dwoc hdn hgp mubi natri cua hai axit ankanoic ké
tiép nhau trong diy dong dang va mot chat long T (ti khdi hoi cua L so véi khi
metan 12 3,625). Chat T phan ng véi CuO dun néng cho san pham c6 phan ng
trang guong. Cho 1/10 lugng chat T phan tng véi Na dugc 0,015 mol H,. Nhan
dinh nao sau day la sai:
A. D6t chay 32,1 gam hdn hop X s& thu dugeng, —ny, o =0,2.

B. Tén goi cua T la ancol anlylic.

C. Trong hdn hop X, hai chit Y va Z c6 s6 mol bang nhau.

D. Nung mét trong hai mubi thu dugc véi NaOH (vi toi — x(t) s& tao metan.
(Thi thit THPT chuyén Hiung Vuong — Pha Tho, ndm 2012 - 2013)
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Cau 54: Hon hop 1,07 gam hai amin don chuc, bac mot ké tiép nhau trong day
ddng dang phan ng vira hét voi axit nitro ¢ nhiét d thuong, thu duoc dung dich X.
Cho X phan &tng véi Na du thu dugc 0,03 mol H,. Cong thuc 2 amin la:
. C3H7NH2 va C4H9NH2. B. C2H5NH2 va C3H7NH2.
C. CH3NH: va CoHsNH.. D. CH3NH:; va CsH7NHa..
(Thi thtTHPT chuyén Hung Vuong — Phi Tho, nam 2011 - 2012)
Cau 55: Cho 1,52 gam hdn hop hai amin no, don chic X va Y (c6 sé mol bang
nhau) tac dung vira du véi 200 ml dung dich HCI, thu dugc 2,98 gam mudi. Két
luan nao sau day khong chinh xac ?
A. Tén goi 2 amin la dimetylamin va etylamin.
B. Nong do dung dich HCI bang 0,2M.
C. S6 mol mdi chét 12 0,02 mol.
D. C6ng thuc ctia amin Ia CHsN va CoH7N.
(Thi thit THPT Quynh Luu 1 — Nghé An, nam 2010 - 2011)
Cau 56: HOn hop M gom anken X va hai amin no, don chirc, mach ha Y, Z (biét
My < Mz). D6t chay hoan toan mét luong M can ding 21 lit O, sinh ra 11,2 lit CO;
(céc thé tich khi déu do & dktc). Cong thirc cua Y la
A. CHsNH.. B. CH3;CH2CH2NH,.
C. CoHsNH.. D. CH;CH2NHCHs.
(Thi thir THPT Chuyén — Pai hoc Vinh, nam 2010 — 2011)
Cau 57: Pot chay hoan toan 50 ml hdn hop khi X gom trimetylamin va 2
hidrocacbon dong ding ké tiép bang mét lugng oxi vira du, thu dugc 375 ml hdn
hop Y gom khi va hoi. Dan toan bo Y di qua dung dich H2SO, dic (dw). Thé tich
khi con lai 1a 175 ml. C4c thé tich khi va hoi do & cung diéu kién. Hai hidrocacbon
do la
A. CoHs va CsHs. B. C3Hs va CsHs.
C. C2H6 va C3H3. D. CgHg va C4H10.
(Pé thi tuyén sinh Pai hoc khéi B nam 2012)
CAu 58: Cho dung dich chira 8,04 gam hdn hop gém hai mudi NaX va NaY (X, Y
1a hai nguyén t6 c6 trong tu nhién, ¢ hai chu ki lién tiép thuoc nhém V1A, sb hiéu
nguyén tir Zx < Zvy) vao dung dich AgNO; (du), thu duoc 11,48 gam két tua. Phan
tram khéi luong cua NaX trong hdn hop ban dau la
A. 47,2%. B. 58,2%. C. 41,8%. D. 52,8%.
(THPT Chuyén — DPai hoc KHTN, nim 2012 — 2013)
Cau 59: Cho 8,3 gam hai kim loai kiém ké tiép nhau tac dung véi 100 gam dung
dich HCI 3,65% thu dugc dung dich X. Cho MgCl, du vao dung dich X thi thu dugc
4,35 gam két taa. Hai kim loai do 1a
A. NavaK. B. Liva Na.
C. KvaRb. D. Rbva Cs.
(THPT Quynh Luu 1 — Nghé An, nam 2010 — 2011)
Cau 60: C6 mot coc dung m gam dung dich HNO3 va H,SO,. Hoa tan hét 3,64 gam
kim loai M (c6 hoé tri khong d6i) vao dung dich trong cbc thi thu duoc 2,1504 lit
(dktc) hdn hop 2 khi NO, va X. Sau phan tng, khéi lwong cac chat trong céc giam
1,064 gam. Kim loai M la:
A. Fe. B. Cu. C. Al D. Zn.
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(THPT chuyén Hung Vuong — Phi Tho, nam 2012 - 2013)
CAu 61: Hoa tan hoan toan hén hop gém 0,1 mol Al va 0,15 mol Cu trong dung
dich HNOs thi thu dugc 0,07 mol hdn hop X gdbm 2 khi khéng mau va dung dich Y.
Cd can Y duoc 49,9 gam hdn hop mudi. S6 mol HNO; di phan ang 1a
A. 0,75. B. 0,67. C.0,73. D. 0,72.
(THPT Quynh Luu 1 — Nghé An, ndm 2012 - 2013)
Cau 62: D6t chay hoan toan 11,25 gam hdn hop X gom 2 amin no, don chirc, mach
hé (trong phan tir ¢6 s6 C nho hon 3) bang luong khdng khi (chira 20% thé tich O,
con lai 1a N2) vira du thi thu dugc CO,, H20 va 3,875 mol N2. C6 bao nhiéu cap trong
hdn hop X thoa mén diéu kién d& bai.
A.3 B.6 C.4 D.5
CAu 63: Thuy phan hoan toan 17,22 gam A bing 30 gam dung dich NaOH 40% thu
dugc dung dich B. Chung cit dung dich B ¢ thiét do thip va ap suit kém thu dugc
m gam chat ran va 1 ancol, tién hanh lay kep sit gép chat ran ra khoi dung dich, ri
dun toan bo dung dich vai HSO, dac ¢ nhiét do thich hgp thu dugc 2,24 lit mot
olefin va a gam H,0. Mt khac, dot chay hoan toan 11,48 gam hdn hop A gém hai
este no, don chirc mach ho, d@)ng déng ké tiép nhau thu duogc 11,2 lit khi CO2
(dktc). Timavam.
A. 19,56 va 20,79 gam B. 19,75 va 20,79 gam
C. 19,56 va 20 gam D. 19,75 va 20 gam
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DAP AN CHUYEN PE
01.A | 02.B 03. A 04. B 05.D 06. B 0%7.C 08. C 09. C 10. D
11.B 12. D 13. A 14. A 15.C 16. D 17.D 18. B 19. A 20. B
21.D | 22. B 23.C 24. C 25. A 26. A 27. A 28. B 29. C 30.B
31.A | 32.B 33. A 34. A 35.C 36. A 3%7.C 38. C 39.D 40. C
41.A | 42. C 43. B 44. C 45. D 46. A 47. D 48. B 49. C 50. C
51.A | 52.D 53. A 54. C 55. A 56. C 57. B 58. C 59. A 60.D
61.C 62. D 63. A

BAI GIAI CHI TIET

Cau 1:

Huéng dan giai
Goi x va (100 — x) la thanh phan phan tram lan lugt vé s6 nguyén tir cia dong vi
& Cu va $Cu.

—  63x+65100—x)

i %% Cu=73%
Tacod: Mo =
100

%% Cu=27%

=63,54:>x=73%:{

Cau 2:
Huéng dan giai

Gia st DNy o, =1m01:>n( =1 mol.

39Ky 41K)
T gia thiét, suy ra:
My = 39x+41.000-x)
100
Vay thanh phan phan tram vé khéi lugng ciia ’y K trong KCIO4 Ia:

1.93.5%.39
%m, = ’ 100% = [26,309%]
UK 7301313554164 2

=39,13=x=93,5=%n,, =93,5%

Cau 3:
Huéng dan giai
Axit pecloric c6 cong thic l1a HCIO,. Gia st Ny, =1 m01:>n(35Cl a1 =1mol

bat n, =X mol; n; =(1-x) mol

Theo gia thiét, ta c6: Ma =35x +37.(1-x) =35,5=>x =0,75.
Vay phan tram vé khéi lwong caa 3Cl trong axit HCIO, la:

%m,, =107 444,

< 100,5 :
Cau 4:
. o Huéng dan giai
Goi x 1a phan trim vé thé tich cia SO, trong hon hop ban dau, ta co:
Mx =64x +32(1-x) =163 =48 = x =0,5= %V, =%V, =50%

Nhu vay trong 20 lit hon hop X, mdi khi chiém 10 Iit.
Goi V la so lit O, can thém vao, ta co:
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My = 041043240+ V) 5 5 16 _ 40— [V =200t

20+V
Cau 5:
Huéng dan giai
Céc kim loai thuoc nhom 11A goi 1a kim loai kiém thé va c6 hoa tri 2.
Goi c6ng thuc chung caa hai kim loai kiém tho ké tiép 1a R.
Theo bao toan electron trong phan ung cua R véi HCI, ta cé:
0,672 1,67

n, =n, = =0,03 mol = Mg = =55,67 ¢/ mol
RTTH T 04 *70.03 &

Suy ra hai kim loai kiém thd 1a |Ca (M =40) va Sr (83)|
Cau 6:

Huéng dan giai
Cac kim loai thugc nhom IIA c6 hoéa tri 2. Pat cong thic chung cua hai mudi
cacbonat la RCO,.
672

n., =—— =0,03 mol
% 1000.22,4

Theo bao toan nguyén to C, ta co: Ngpeo, =

:%=96,67 g/ mol =M, =34,67 g/ mol

’

= MRCO3

Vay hai kim loai 1a [Mg| (M =24 g/mol) va [Ca] (M =40 g/ mol)
Cau7:

Huéng dan giai
it cong thirc chung cua hai muéi cachonat cua hai kim loai kiém 1a R,COs.
Theo bao toan nguyén t6 C, ta co:
9,1
0,1
Suy ra hai kim loai kidm & hai chu ky ké tiép 12 [Li] (M =7) va [Na] (M =23)
Céu 8:

=91= Mz =15,5g/mol

n =Ng,, = 0,1 mol = Mg,co, =

R,CO,

Huéng dan giai

. Cu Cu(NO NO
So d6 phan tng: —No._, (NO,), + + H,0
Fe Fe(NO,), NO,
o . [56n,, +64n,, =12
Tu gia thiet, ta co: =ng =n,, =0,1 mol
Ng, =Ng,

Thay hai céng thic NO va NO; bang NOy, ta co: 14 +16x =192 =x=1,5
V6i x = 1,5 thi s6 oxi héa caa N trong NOx 1a +3. Trong phan ng, s6 oxi hoa ciia N
giam tir +5 vé +3.
Ap dung bao toan electron, ta co:
3ng, +2ng, =2n,
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eny = M = 0,25 mol = Vg, ey =0,25.22,4 =

NO,
Cau 9:
Huéng dan giai
Theo gia thiét, ta thay: Hon hop khi Y gém NO (héa nau trong khong khi) va khi
con lai 1a N2 hoac N-O.

_ My >M,, =30
My =" 229 370 o= T Sy g6m NO v N,O
n, 0,07 My <M, , =44
— M +M
Vi My =—2—"2 =37 g/mol =n, =n, =0’—§7 =0,035 mol
nNog/mu()'i = Dyiectron trao ddi — 31’INO + 81’INZO = 0’385 mol

Ap dung phuong phap bao toan khdi luong

M, =My T My o =4,431+0,385.62 =[28,301 gam

Huéng dan giai
Tacé: n, =n, =2n, =0,09 mol =>my, , =4,575-0,09.35,5=1,38 gam
Hon hop hai khi chic chin c6 chira NO2 (vi HNO; 14 axit dac), mat khac khdi luong
mol trung binh cua hai khi la 50,5 nén khi con lai la SO, (M = 64 g/ mol).

xo, tNgo, =0,084
Taco: | 46n,, +64ng, _50,5 = {

n

Cau 10:

n
Ny, =0,063 mol

ng, =0,021mol

No, T o,

Goi n 1 s6 electron ma kim loai M nhuong trong phan ang.

Trong phan ¢ng cua Fe, M véi HCI, chat khir 1a Fe, M, san pham kht 1a H,. Trong
phan ung caa Fe, M véi HNO3 dic, H2SO,, chat khir 13 Fe, M, san pham khr 1a NO,
va SO..

Theo gia thiét va bao toan electron:

M.n,, +56n,, =1,38 M.n,, +56n,, =1,38  [n,, =0,015
= nny +2ng =2n, = n.ny, +2n,, =0,09 = <nn, =0,06
nny +3ng =ng, +2ng, n.n, +3n,, =0,105 Man,, =0,54
M_05% g s,y 3o M—27g/mol=MIa
n 0,06
Cau 11:

Huéng dan giai
Céc chét propan, propen va propin c6 cong thac phan tir twong wng 1a CsHs, CsHs
va C3H4.
Dit cong thie phan tir trung binh cia cac chat trong X 1a C3H§.
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Theo gia thiét: M, =21,22=42,4=123+y=42,4=y=6,4

Neo, = ?’ncmb_4 =3.0,1=0,3mol

Theo bao toan nguyén t6 C va H, ta co: 6.4

n Ny =3,2.0,1=0,32 mol

H,0

:>mC02 +mH20 =0,3.44+0,32.18 =|18,96 gam

Cau 12:

C3Hg

Huéng dan giai
Céc chat butan (CsHio), metylxiclopropan (CsHs), but — 2 — en (C4Hs), divinyl
(C4He) va etylaxetilen (C4Hs) déu c6 4 nguyén tir C, chi khac nhau sé nguyén tir H.
Vay cong thirc phan tir trung binh caa ching la C,H;.

Theo gia thiét: M, =27.8.2=556=124+y=556=y="7,6
nCOz = 4nC4H7,b 40,15 = 0,6
Theo bao toan nguyén t6 C va H, ta co: 76
Ny o= ’anm =3,8.0,15=0,57

=M, +My o = 0,6.44+0,57.18 =|36,66 gam
Cau 13:
Huéng dan giai

Céc chat trong X déu c6 3 nguyén tir C, chi khac nhau s6 nguyén tir H. Vay dat
cbng thuc phan ta trung binh caa ching la CH..
Theo gia thiét: M, =21,22=42=123+y=42=y=6.
0 =Neo, =30y =3.0,05=0,15 mol
=m, +m,,=0,1544+0,15.18=9,3 gam
Theo bao toan nguyén t6 C, ta co:

N0, =Neo, =0,15 mol & me,, =0,15.100=15 gam

Vi Mo 1,0y <Meyco, = Mg gigm = Meco, ~Myco,, 1,0) = 15-9,3=|5,7 gam
Cau 14:

n

Huéng dan giai
N, 023
n, 0,07+0,03
Ancol khdng no c6 1 lién két doi phai c6 s6 nguyén tr C>3. Suy ra ancol hai chirc
€050 C<2,3,do la CaHa(OH)s.
C _ 0,23-0,07.2
ancol khong no 0.03
Ap dung dinh luat bao toan nguyén té hidro:
2n +6n,

Theo gia thiét, ta c6: S6 Cx =

—3(CH, = CH - CH,OH). .

H,0 — 6nc2H4(0H)2
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QHHZO :M:O,3 mol c>mH20 20,3_18:

Cau 15:

Huéng dan giai
D6t chdy ancol no va axit cacboxylic thu dugc ng, =1,2 mol > Ny, =11mol nén
X la axit khéng no.

. , N., +0,,—20, .
Sb nguyén tir O trong hai chat= — %2 0~ O phnine _ 5

0,4
Do axit cd 2 nguyén tir oxi = Ancol Y ¢ 2 nguyén tir oxi.
. ., . _n 1,2 N R
Sé C trong ancol va axit = —= = 04 = 3= Ancol no, don chita la CsHs(OH): con
Ngo U
axit khéng no la CH,= CHCOOH hoic CH = CCOOH.
L= 2ny
S6 Hx,v) = = =5,5
nX,Y

Mat khac s6 mol ciia X I6n hon cua Y nén axit phai la CH, = CHCOOH (néu Ia axit
CH=CCOOH thi s6 H trung binh phai nho hon 5)

{HCSHs(OH)z + Dy, —cncoon = 0,4 . {nchf,(OH)2 =0,15 mol

8nC3H6(OH)2 + 4nCH2=CHCOOH =22 =0,25 mol

=M o =0,15.76 =

Cau 16:

Ny, ~chcoon

Huéng dan giai
S6 nguyén tir cacbon va s6 nhém — COOH trung binh cua X, Y la:
nC02 _ 032

=2
n, 01 @

— B 486 Cix.v) =

T GO0 . vy = Lcoon _ rco, _ Tleo, _ 018
' n,, n,, n, 0,1
Vi M khdng c6 phan tmg trang guong nén M khéng chira HCOOH. Do d6, cac axit
trong M phai cd tir 2 nguyén tu C tro 18n. Két hop véi (1) va (2):
{X 1a CH,COOH (x mol) {x +y=0,1 {x =0,02 mol
= f—

=
Y 1a HOOC — COOH (ymol) x+2y=0,18 y =0,08mol

Vay %m, 90.0.08 .100% =85,71%

~ 60.0,02 +90.0,08
Cau 17:

=18 (2)

Huéng dan giai

. N V
Trong phan rmg dot chdy hon hop anken, ta co: {ZC
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Y
=3V, =2V, > Ve, = 2'130’5 =7 1it= S8 Caen =~ = 22333,

anken

Vay hai anken ddng dang ké tiép la CoH, va CsHs.
Goi x va (1 - x) la phan tram vé s6 mol cua CoH4 va CsHe, ta co:

S6 Eanken :2X+3(1_X) :%:}X :%:66,67%

bat ney cp,=3mol=ng., =2moln., =Imol.
Phan ung cua 2 anken vai H,O:

C,H, +H,0—"* »C,H.,OH (1)
2 — 2
C,H, +H,0—“*5CH,CH,CH,OH  (2)
a — > a
C,H, + H,0—"* > CH,CHOHCH, 3)
b — b
X ia thi A .. a+b=1 a=0,2 mol
Theo (1), (2), (3) va gia thiét, ta co: 60b 6 <
———  =— " |b=0,8mol
246+60a 13
0,2.60
= %mCH3CH2CH20H = m 100% = 7,89%
Cau 18:

Huéng dan giai
Goi cong thirc phan tir trung binh cua hai ancol la C:H,- . O.
So d6 phan @ng:

CuO, t°

C.H,. O —2>" >CH_O 2=t 5 Ag
0,2 mol 0,2 mol 0,5 mol
n x
Vi —2_=2,5>2 nén trong hdn hop andehit c6 HCHO. Vay andehit con lai phai
Nep o
la CHsCHO.

Ap dung bao toan electron trong phan tng trang guong va bao toan nguyén tb C:
{4HHCHO + 2Ny o =Nag =0.5 {nHCHO =0,05 {nCHpH = 0,05 mol
= ’ =

=
n +n :0’2 n 20,15 20,15 mol

HCHO cH,cHO ~ 12 ancol CH,CHO Ne w0

= My o +Me gy o =0,05.32+0,15.46 =
Cau 19:
Huéng dan giai
Dit cong thire cia hai ancol no, don chirc 1a dong dang ké tiép la C.H,. OH.
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Phuong trinh phan ng oxi hda hdn hop ancol bang CuO:
C-H,_ OH+CuO—"—>C-H_O+H,0T+Cu (1)
Theo (1), ta thay: Hn hop Y gom C-H,_O va H,O ¢ s6 mol bing nhau.

Theo gia thiét, ta co: My = w =13,752=>n=1,5= %

Suy ra: Hai ancol ban dau 1a CHsOH va C2HsOH, hai andehit twong tng la HCHO
va CH3;CHO, cac andehit va ancol trong hon hgp déu c6 s6 mol bang nhau.

Ney on = Nyeno = X Mol

n n =x mol

C,H,0H —

Goi s6 mol cua cac andehit 1a x mol, ta cé:
CH,CHO

n,, =404, =4x mol

n,, =2ngy o =2x mol

Trong phan mg trang guong, ta c():{

=Y n,, =6x= 61‘(;’: =0,6 < x =0,1 mol

=M =M g +Me gy o =0.1.32+0,1.46 =
Cau 20:

Huéng dan giai
Theo gia thiét: Mx =23.2 =46 g/ mol =X ¢6 chira ancol CH;OH (M = 32).

Vay hdn hgp X gém CH30H, C,HsCH20OH va CH;CHOHCHs.
Trong phan tng cta X véi CuO, ta co:

= = 32 2 mol
Ny =Ny phaning — 10/CuO phin tng E =0,2 mo
M +M 0,2
N _ Mey,on C,H,0H trung binh _ _Yea
Vl MX — 3 2 377 _4 e nCH3OH _nC3H7OH = 2 —0,1 m01
Ta co: Nyepo = Nepon = 0,1 mol
Ne nemon = Ne,mcro
gid thiét _ _ _ _
>4y c0 + ZnCZHSCHO =n,, =045 Neycen,on = Neyncno = 0,025 mol
0,025.60
= %My cyon = —-100%=[16,3%
0,2.46
Cau 21:

Huéng dan giai
Vi oxi héa hdn hop X duge mot axit hitu co duy nhit =>ancol don chirc va andehit
don chire ¢6 cung gbe hidrocacbon.
So dd phan ng:
RCHO +0, (xt)
RCH,OH

Theo bao toan gbc R va bao toan nguyén tb Na, ta co:

RCOOH — 0. N.C0: s RCOONa
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100.4% N 2.100.26,5% _

BT Na _ _
>Npcoona = Myaont 20,00, = 20 106 0,6 mol
BT goc R
EEEE—— = = =
Ngcoona = Niren,on, keno) = Nreoon = 0,6 mol
26,6

= 44,33 =H0bn hop X gdm ancol 1a CH;CH,OH (M = 46)

=> M(rcH,0H, RCHO) =

2

n + ey oo = 0,6

C,H;0H

46n +44n

C,H;0H C,H;OH

va andehit 1a CH;CHO (M = 44). Suy ra:{ —-26.6

n =0,1 mol
. { C,H,0H = %m ., o = MJOO% =117,29%

Ney cno = 0,5 mol 26,6

Cau 22:
Huéng dan giai
Dit cdng thic trung binh caa hai axit A RCOOH . Ti Ié mol cua hai axit trong hon
hop la 1: 1 nén:
M +M

M _ Mucoon CH,COOH 5,3

2co0H = 3 =53 g/mol:>nECOOH =§=O,l mol
an the 5,75 Ancol du
nhan thay _ _ —
— 5 =——=0,125 mol > n- =0,1 mol = )
GO 46 ReooH <H% tinh theo axit

Theo béo toan khoi luogng, ta c6: My o + My =Mee * My

este

=M. =M,eo * Mioon —MHzo =46+53-18=81 g/ mol
H 80
=>m_=n_M_.—=0,1.81.— =|6,48 gam
Mo o1
Cau 23:

Huéng dan giai
3,24

Theo gia thiét, d6t chay X duoc: n,, , = = 2,24 _

=0,18 mol > N, = ) 0,1 mol

bl

Suy ra hai hidrocacbon dong diang ké tiép 1a ankan. S nguyén tir cacbon trung binh

— n n 1
ctia hai ankan 13; Cankan = —2 = D = 9, =1,
nankan nHZO - nC02 0’ 1 8 - 0’1
Vay hai ankan trong X la |CH, va C,H,

Cau 24:
, Huéng dan giai
S6 nguyén tir cacbon trung binh caa hai hidrocacbon trong X 1a:
Ex _ Neo, _ VCo2 _ 2,8 _
n V, 1,68

=Trong X ¢6 CHi=ng, = % =0,05 mol

’

1,67

X
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Goi cOng thirc cua hidrocacbon con lai 1a CxHy, Ney = % =0,025 mol

Theo bao toan nguyén té C, ta co:

M, o =Moo, =0.05+0,025% =0,125=x =3 ()
, , n
S 1ién két 7 trong CuHy 1a —2e = 8025 s
Ny 0,025

Y

Tu (*) va (**), suy ra: CxHy la CsHe. Hai hidrocacbon trong X la
Céu 25:

Huéng dan giai
Theo gia thiét: Tach nudc tir 2 ancol thu dugc 2 anken 1a dong ding ké tiép. Suy ra
hai ancol ban dau 1a no, don chirc, mach ho va 1a dong dang ké tiép.
So d6 phan tng:

CO,,H,0
C.H,. OH _ M50, diet® o (~ H 0, o 22 "2 amlanh 1 568 1t 2
02 du 2 du
Neo, =Nyo
. 20y oo =20, +1
Trong phan tmg dét chay anken, tacé:{ ' 00~ RO
No, 4 T Nco, = 0,07
1’11’102 phan tng + 1’102 du = 0,1
2nO2 phan tng 31IICOZ =0 noz phin tng = 0,09 mol
= {N¢o, +Ng 4 =0,07 =0y, =0,06 mol
noz phan ting + nOZ aw = 0’1 O du O 01 mol
. _|ng=ng, —1nx =0,06 nx=0,06
bat s6 mol cua 2 ancol la x: = 004 =n=45
m, . (14n+18)x—1 08 X=—"

3

=Hai anken la |C,H, va C,H,,
Cau 26:

) Hurong dén giai
Theo gia thiét, suy ra: Hai hgp chat nitro hon kém nhau m¢t nhdm — NO-.
Djt cong thirc phan tir trung binh cua hai hop chét nitro 1a C;H, - (NO,)- va c6 s
mol la x.
2n

n'nchH(Noz A

Theo gia thiét va bao toan nguyén té N, ta cé:{ A
=14,1

mce H, - (NO, )~
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nx =0,14 nx=0,14 -
= _ = =n=14
(78 +45m)x=14,1  |x=0,1

Vay hai hop chét nitro la |C,H,NO, va C;H,(NO,), |
Céu 27:

Huéng dan giai
Trong phan tmg ete hoa, 4p dung bao toan nguyén t6 H trong nhom OH cua ancol
va bao toan khoi lugng, ta co:
Ta luon c6:ng =2ny , =2.0,1=0,2 mol

Mg, =My o+ My =6+0,1.18=7,8 gam => M, = 0 5 —— =39 g/ mol

Cau 28:
Huéng dan giai
Theo bao toan khdi lugng, ta co:

m,, +m 2 — 11 +m

chat rén
=27,4+13,8—40,65= 0 55 gam<ny =0,275 mol

Theo bao toan nguyén t6 H trong nhdm — OH, ta co:
n o = 20y =0,55 mol

(CH3COOH, ROH)

= rrlH2 = mM + mNa chat ran

Lai €0: Ney coon = Nygrico, =Neo, =053 mol
{mm =27,4-0,3.60=9,4
ng.,, =0,55-0,3=0,25
Vay hai ancol déng ding ké tiép 1a |CH,OH (M =32) va C,H,OH (M =46)|
Céu 29:

=M, = 37,6 g/ mol

Huéng dan giai
Hai olefin 1a dong dang ké tiép nén hai andehit ban dau ciing 1a dong dang ké tiép.
So do phan ung:

ancol no, don chiic

C.H,.O —>c H_ O —Budet oy %0, CO,
1

andehit no, don chic olefin

Dit n =x mol. Theo gia thiét va bao toan nguyén t5 C, ta co:

C.H,.0

M, enit (14n + 16)X 1 6 ;IX = 0, 08 mol - 8
= = =n=-—=2,667.
n. =nx=nCOZ =0,08 x =0,03mol
Viy hai andehit 1a |CH3CHO va CQHSCHO|
Céu 30:

98]

Huéng dan giai
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Goi cong thiic phan tir trung binh cua hai ancol Ia C-H - O.
Trong phan tng oxi hoa ancol bang CuO, khéi lugng chat ran giam 1a khéi lugng O
trong CuO tham gia phan tng:
Ny phian ing = 1O phin ing =0,09 mol
Phuong trinh phan tng oxi hoa ancol:
C.H. O+ Cu0 —"5C.H.O + H,0 + Cu ()
0,09 «—0,09 —> 0,09

e , n, 034 A x o

Trong phan Gng trang guong: =——=3,778 nén trong hon hgp andehit c6
C-H,-O 0,09
HCHO, andehit con lai la RCHO.
Tac6: 204000 4N heno = n,, = 0,34 - Ngeyo = 0,01 - Ngeon = 0,01 mol
=0,09 =0,08 =0,08 mol

=32.0,08+0,01(R+31)=3,16 >R =29 g/mol=R 1a C,H, -
Vay hdn hop ancol ban déu la |CH,OH va C,H,CH,OH|
Cau 31:

n +n

RCHO HCHO — 112 ancol n

HCHO Dy on

Huéng dan giai
Dit cong thuc cua hai axit ké tiép nhau 1a RCOOH

D 41,01, RcooH) = 2nH2 =0,6 mol
Theo gia thiét, cac chat trong hdn hop X tham gia phan tng vira du véi nhau nén:
Neyon = Nrcoon = Nicoocn, = 0,3 mol
— 25 R, laCH, -
=>R=—"-(44+15)=24,33 g/ mol = K
0,3 R, 1aC,H; -

Vay axit c6 khéi lugng phan tir 16n 1a C;HsCOOH.
Céu 32:

Huéng dan giai

Ban cht phan g trung hoa axit cacboxylic bang dung dich kiém:
-COOH+OH ——-COO™ +HOH (H,0)
Theo bao toan khéi luong, ta co:

my -|-1’1’1N

aOH +m

m

‘chét ran

KOH — My,

<16,4+0,2(40+56) =31.1+m, , < my , =4,5 gam < ny , =0,25 mol

Dua vao dap an ta thay: Xa hai axit hitu co don chuc c6 cong thic la RCOOH.
Theo bao toan nguyén t6 H trong nhom — COOH, ta c6:

M 16,4
Nyon = 0,25 mol = Mrcoon = my _ 16,
n, 0,25

n =65,6 g/ mol

RCOOH

Suy ra X gém hai axit 1:|C,H,0, (M =60) va C;H,0, (M =74)|
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Céu 33:

Huéng dan giai
Dbat cong thirc trung binh cua hai axit 1a RCOOH.
=100.23%+30=53

=>M-_
10n =10.0,5.0,2 =1 RCOOH

Mz oon Y

=53 g/mol

nﬁCOOH/Y - NaOH

Theo gia thiét, ta co: {

Suy ra hai axit la [HCOOH (M = 46) va CH,COOH (M =60)|
Cau 34:

Huéng dan giai
S6 nguyén tir cacbon va hidro trung binh cua C;H, va CxHy trong hdn hop X lan

— n
S6 Cx = Ifoz :%=2(1)
luot la: 2X
— n
s Hx=—20 -4 _4 0
ny 1

n . PR ~ £ L. \ x=2 x=2 .
Vi X ¢6 chét la CoHz nén két hop vai (1) va (2): {y e {y _SCH R
Cau 35:

’ ’ Huéng dan giai
S6 nguyén tir cacbon va s6 nhdm chuire andehit trung binh cta hai andehit trong X

— n
S5 Cy = e 008 gy
N n, 0,05
' P n
$6 CHOx = - 008 _ 1,6 (2)
n, 0,05

Tir (1) va (2), suy ra: Hai andehit ¢6 s6 nguyén tir C bang sé nhém — CHO.
Viy hai andehit 1a |HCHO va OHC — CHO)
Cau 36:

Huéng dan giai
Y la HCOOH (x mol)

. — 2n
Tu gia thiét: S§ H=—"2=2=
Z 1a HOOC — COOH (y mol)

I‘IX
Phan ung cua X véi NaHCO:s:
—COOH+NaHCO, ——COONa+CO, +H,0

N,  1,4a X+2y X

=1,4= COOH = =1,4:>—=§
< ny a X+y y 2

= %m _ 390 4000, =[23.4%]

HOOOH = 3 464 2.90
Cau 37:

= COOH = —=C00i _
n
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Huéng dan giai

Fe(NO,),
Fe : 0,04 mol
N O CO, :0,06 mol
hon hop X{FeCO, :0,06 mol ———=—>1 _
hon hop khi Z {S0O, :0,05 mol
FeS, : 0,025 mol
NO,:x mol
Fe——>Fe’ +3e N* +1e——>NO,
0,04 — 0,12 X¢—X

FeCO,——Fe' +CO, + le
0,06 —— 0,06——0,06
FeS,——Fe™ +2S" + lle

0,025 ——> 0,05——0,275
BUEmn S0 e = O My < o, =0,12+0,06+0,275=0,455

44ny,, +64ng, +46ny,  44.0,06+0,05.64 +46.0,455

CT Trung Binh 1\_/[

Neo, + 0, + Dy, 0,06 +0,05+0,455
o Mz =47,38 (g/mol) <|d,,,; =23,69 (g/mol)
Cau 38:
Huéng dan giai
) Co,(
X:R,CHO (15,44—0,22.18){ :(
0,1 mol E< |Y:R,CHO —2— g H,O0()
H, :0,22(mol) H,0 /H, :0,22(mol)
X:R,CHO
0,1 mol E ! —ANONL: 51 gam
Y :R,CHO
—)BTO 2nc02(1) + nH2O(1) :O,l mol +O,222 nCO o =0’22 mo]
Hé phlro’ng trinh ng o0, —> ? O 1 1
My ang = 4000 ) + 180 o) =11,48 gam (Moo =50 MO

2n
S6H, =—=" =2 {HCHO : x (mol)
= : =3

n
) B CH=C-CHO :y (mol)

Andehit don chiic

X+y =0y =0,1 x =0,04

& &

X+3y=ng, o, =0,22 y
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HCHO —22N0/NL_ gAg |,
E 0,04 mol 0,16 mol
CH=C-CHO—2%Mh , CAg=C—~COONH, | +2Ag{
0,06 mol 0,06 mol m
=m,; =194.0,06 + (0,16 +0,12).108 = 41,88 gam
Cau 39:

Huéng dan giai
. [CO,: 1,05
e \go0: 105
ang X : C, Hy, 0, HZO: 1,05

m (gam) hon hop X
+ 0,4 mol NaOH

—2fmo RN > 27,9 gam chat ran.
Nhan xét : no, = n,, = 105 = X:este no, don chic, mach ho (C,H,,0,)

—BL0 5on, + 2n, =2nq, +1ny < 20y +2.1,225=1,05.2+1,05 < ny =0,35 mol

N 1,05 Y : HCOOC,H; (a mol)
>n=—>== =3=
n, 0,35 7 :CH,COOCH, (b mol)

Ap dung phuong phap bao toan khdi luong:
mrz‘m = 27’9 = mmuﬁ'i NaOH du

< 27,9=68a+82b+(0,4-0,35).40 < 68a +82b =25,9 gam (2)

=a+b=0,35(1)

+m

) Q) a=0,2 mol a_
— s (mol) = |—=4:3
b=0,15 mol b
Cau 40:

Huong dan giai
1051it O,

ancol bac II 2 1

3lithénhop X : C:H- (00 _
55

< m
——=— hon hop ancol Y cé
m

ancol bac I

C.H. + 3—“o2 ——nCO, +nH,0
n n 2

_ CH, :x
:>3,3—n=10,5<:>n =zz2,33:>X > 47 (mol)
2 3 C,H,:

x+y =3 =2
=97 2x + 3y <:>{ (mol)
ER
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C,H, + H,O——C,H,OH (ancol bac I)
2 — 2
OHCH, —-CH, —CH, :a (mol)
(ancol bac I)

CH, =CH-CH, + H,0——>
: CH, — CH(OH)—CH, : b (mol)

(ancol bac II)
a+b =1
/ a=0,3
Taco:{mM e 21 600 & b_07(mol)
o 55 60a + 46.2 o

ancol bac 1

= %M e, —cn,-cn, & 100=11,84%

T60.1 + 462
Céau 41:
Huéng dan giai
Binh 1
HCOONa: 0,01 {COZ <Tzso4—>m ing = Mo
Hon hop X . —t—> H.O Binh 2 _
on Op {CHHZnHCOONa 2 W}m ting* mCO2

Na,CO, : 2,65 gam.
2HCOONa—“— CO, + H,0 + Na,CO,
0,0l —— 0,005——0,005—0,005
2C.H - COONa—25(2n+1)CO, + 2n+DH,0 + Na,CO,

0,02(2n + 1)<——0,02(2n + 1) «——0,02 = 21’0665

—-0,005

m tang* mlz‘mg = rnCO2 - rnH2O = 3’51

C,H.COONa
C,H,COONa

& 440,005 +0,02(2n + 1)]-18.[0,005+0,02(2n + )] < n =2,75

Cau 42:
Hudng dan giai
. +0,4 mol H +0,,t° C02 +NaOH
0,3 mol hh andehit———————2 ancol > Ho Na,CO,
2
- n
—elin 586 lien ket mr,, = w04 4, 1,33
n 03 3

andehit

_|IMot chat ¢6 11k © (A):x mol
= Trong X c6 L =
Mot chat ¢6 2 Ik t (B) :y mol

bat CTC ancol :C-H - | O

x+y=0,3 x=0,2
=
x+2y=0,4

281




khangvietbook.com.vn DT: (08) 39103821 — 0903906848

C.H. 0—2"5nCO, + (n+DH,0

0,3 > 0,3.n—0,3.(n+1)
CO, + 2NaOH——> Na,CO, + H,0

0.3.n——0.6.n
40.(1,636 —0,6.n)

= —-.100
163,6 + 44.0,3n+ 18.0,3(n+1)

= C%yao1 con lai — 12,72% =

on= g ~1,67 =|A la HCHO (andehit fomic)|

Goi s6 nguyeén tir Cacbon trong B 1a b:

:M=§®b=3 =[B:CH, = CH—CHO (andehit acrylic)|

0,3
Cau 43:
Huéng dan giai
A (R,CHO — — _ _
{ ®, ) RCHO—'% s RCOOH —™*M_3 RCOONa —NOHCO o pH
B (R,CHO) 2mm 0,15 mol
7,2
Do = Nacoon = Mgy =015 => M =——=48M=19¢g / mol
Nhan xét 0,15

+ KMnO, .9 1 % , A N
——— > ng, giam 3 = Hon hop khi gom 1 ankan va 1 anken.

= Hoén hop andehit ban dau gom 1 andehit no va 1 andehit khong no.
|A :CH, =CH - CHO|

Mat khdc:S6 nguyén tt C: A>B=R, <19<R, =

IB : CH, —CHO|
Cau 44:
Huéng dan giai
CaCO,
Ank%n X 0,° Co, +Ca(OH), | o +Ba(OH), du CaCoO, *
Ankin Y H,O Ca(HCO,), BaCO,
I — |
b (mol)
N LCa)ncaco3 *+ Neyihco,), = Deaony,
18,85= Meyco, T Meyeo,+ T Mpyco,
a+b=0,09 (mol) a=0,04
& (mol)
100.(a+b)+197b=18,85 b=0,05
— N, =gy, + 200y, = 0,0440,05.2=0,14 (mol)
My 15ng = (mco2 + mHZO) ~Meyeo,
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<3,78=(0,14.44 + 18.nH20) -0,04.100 & Ny o = 0,09 (mol)
Ankin X :0,03

n = 0,14-0,09 =0,05 (mol) = mol
o (meb) <AnkinY:0,02( )

= Dyppin = Neo, —

S6 C — CO, — g’z)i :2,8 S6 C ankin >2 X 12\1 C2H2

nAnkin

o N 0,032 + 0,02.n _ B n
Goi s6 Ctrong Y lan= 0.05 =28<n=4=|Y 1a C,H,

Cau 45:

Huéng dan giai
Axit acrylic, vinyl axetat, metyl acrylat va axit oleic ¢6 céng thic cau tao lan luot la
CH; = CHCOOH,CHsCOOCH = CH;

CH; = CHCOOCHj3, CH3(CH,)7CH = CH(CH);COOH
Pit cong thire phan tir trung binh cua céc chat la C.H- O, (k=2).
Goi tong sé mol cua cac chat 1a x mol. Theo gia thiét va bao toan nguyén tb C:

Nesen,. 0, =Moo, = Neaco, =0,18 nx =0,18 {HX =0,18 mol

e = _ =

=3,42 (14n+30)x =3,42  |x=0,03 mol

hop chat hiuco — Do, — Do SUY Ia:

n, . =n. -—n =0,18—-0,03=0,15 mol

H,0 Co, C,H,, ,0,
Vimy , +my, =0,15.18+0,18.44=10,62 gam <mg,, =18 gam nén khéi lugng
dung dich Ca(OH); bi giam:

=M, My 10, =18-10,62=|7,38 gam

Huéng dan giai
Hon hop X gom céc chat:vinyl axetat (CHsCOOCH = CH, hay C4Hs0;), metyl
axetat (CH3COOCH3 hay CaHeOz) etyI fomat (HCOOC2H5 hay CgHst)
Nhan thiy ca ba chit déu c6 cung sé nguyen tar H va O, chi khac nhau s6 nguyén tir
C nén ta dt cong thac trung binh cua ba chat 1a C.H,O,.

6nCHH()02 =2n,,=0,24

m
CGH,0 00,

Str dung céng thirc (k—1)n

m

dd giam

Cau 46:

Theo gia thiét va bao toan nguyén té C, H, tacé:y  ~
(120+38)n. . =3,08

0,24

=308 n=325<ng, =3.250. ., =0,13 mol

Khi d6t chdy CsHsO; thu dugc sé mol CO; bing s6 mol H20. Khi dét chdy C4HsO»
thu dugc s6 mol CO; I6n hon s6 mol H,0O va hiéu s6 mol CO, va H,0 bang sé mol
C4sHeOo.

Suy ra:

—1n

N po, = Neo, H,0
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0,01

100% = [25%)
004 T TEE

i =0,13-0,12=0,01 mol = %n ;; , =

C,H0,

Céu 47:
Huéng dan giai

Goi hai amin don chuc trong hdn hop X lan luot 1a AM; va AM,.

Theo gia thiét, suy ra:

1,49-0,76

ny =ng, = 36.5 =0,02 mol
My =270 34
= 0,02 =>M,, =31 m,, =31.0,01=|0,31 gam
Ny =Ny =0,01
Cau 48:
Huéng dan giai

Nhiing hop chat phan tng véi dung dich kiém tao ra khi 1am xanh gidy quy tim thi
phai la muol amoni cta amin hoac NHs véi cac axit vo co hoac axit hiru co. )
Nhitng mudi amoni cia amin hoic NHz c6 ¢ong thirc chung CoHan302N 12 mudi
amoni cta NHs hodc amin vaéi axit hiru co no, don chuec.
Dit cong thirc trung binh cua hai hop chét trong X 1a I_{COOHSNI?'.
Phuong trinh phan ung:

RCOOH,NR'+NaOH —“—»RCOONa+RNH, +H,0 (1)

4,48
Theo (1) va gia thiét: D00 N (0,8 = et = Mo = Ny, = 54 =0,2 mol
Theo bao toan khébi luong, ta co:
mﬁCOOHXNE (C,H,0,N) T Myon = Mycoona T Micoona T My,0

<0,2.77+0,2.40 = me o +0,2.13,75.2+0,2.18 & myon, =|14,3 gam
Cau 49:

Hudng dan giai
n, = 323746 =0,1775 mol
Theo gia thiét: o3
Neo = =0,145 mol
o, 44

Vi hdn hop X 14 hai este no, don chirc, mach nén trong phan tir chi 6 1 lién két &
chiic este. Khi dét chay X cho Neo, =10y o =0,145 mol.

Trong phan tmg dbt chay X, 4p dung bao toan nguyén t6 O, ta co:
2n +2n, =2nq, +nyg,

este

— n
&2n +2.0.1775=2.0,145+0,145<n__ =0,04 mol <> S6 Cx = —2

este este

= =3,625

neste
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X tc dung voi dung dich NaOH, thu dugc mot mudi va hai ancol 1a dong dang ké
tieép, chung to hai este trong X hon kém nhau 1 nguyén tr C.
Vay véi S6 Cx =3,625 thi X la |C,H,O, va C,H,0,

Cau 50:

Huéng dan giai
bat cdng thac phén tir cua este la CxHyO..
Phuong trinh phan ung:

C,H,0, +(x + % ~1)0,—>xCO, + %HZO )
Theo (1) va gia thiét, ta co:

y bién luan

n :ng(x+z—1):>x—l,5y+6 0————>x=3=>y=6

co, = ;noz

Vay X c6 cong thirc phan tir 1a C3HsO,, vay nén cong thic ciu tao cua X ¢ thé 1a
CH3COOCHS3; hodc HCOOC;H:s.
Trong phan tng cua X véi KOH:
12,88
0,14
M, oy =56 < Matrin =92 < Mo =R +83
< R>9< R=15g/mol=R la CH,—= X la CH,COOCH,

=N,y = 0,14 mol = Mt in = =92 g/ mol

n chat ran

Theo gia thiét va bao toan nguyén t6 K, ta co: {56HKOH +P8nancoox =12,88
kon T Newcoox = 0,14
Ny = 0,02 mol Ny coocn, = 0,12
{HCH3COOK =0,12 mol - {mCH3COOCH3 =0,12.74 =
Cau 51:

Huéng dan giai
Thuy phan este don chirc thu dugc andehit nén dat cong thac trung binh cua hai este
trong hon hop X la RCOOCH =CHR'. Chét rén thu duoc gom RCOONa va c6 thé
c6 NaOH du.
Phan tng thay phan:
RCOOCH =CHR' + NaOH—"—>RCOONa + R’ CH,CHO

Ap dung bao toan khéi lwong cho phan &ng thity phan este, ta c6:

Mg oocH-caR FMyon = Mg ran mECHZCHo

<& m+0,340=m-11+m-8,4< m=215 gam
~m-384 215 8,4

id thiél
S My o = 26:2.2 =524 2 Mg g = 55— =5 =025 mol

Theo bao toan géc R, ta co:
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21,5

RCOOCH=CHR' 0.25
b

Ngcooch=cur' ~ MRicu,cHo = 0,25 mol =M =86 g/ mol

Viy hai este la:]HCOOCH = CHCH, va CH,COOCH = CH,
Cau 52:

’ Huéng dan giai
Theo gia thiét, suy ra: Lipit dugc tao boi hai loai axit béo khac nhau, cé céng thuc
la C,H,(OOCR)..
Theo bao toan goc C,H, —, ta co:

4_§=0,5m01:>M —%=888:>1_{=238,33

nC3H5(OOC§); :nC3H5(OH)3 = 9 C;H5(00CR);

’

C,,H,;;COOH (M, , =239 g/mol)
RCOOH (M, < 238,33 g/ mol)

+ Néu lipit co dang 1a C,,H,;COOC,H,(OOCR), (M =888)=> R =238 (loai).
+ Néu (C,H,,C00),C,H,00CR (M =888) =R =237 (C,,H,,-)

Vay hai axit béo 1a |C,,H,;COOH va C,,H,,COOH|

Cau 53:

Hai axit béo |a{

Huéng dan giai
Theo gia thiét, suy ra: Y Z I5}1 hgi este tao béi ancol T, bac 1 va hai axit cachoxylic
no, don chtrc 1a dong dang ke tiep.
M, =16.3,625=5g /mol = T la CH, = CH - CH, — OH (ancol anlylic)
Pit cong thirc trung binh cua hai este 1a RCOOC,H. Ta c6:
=2n, .10=2.0,015.10=0,3 mol

_15+29

nﬁCOOC3H5 =N om

32,1

—R+85= . =R =22 g/mol

Vay hai este 1a CH,COOC,H, va C,H,COOC,H;, va c6 s6 mol bang nhau.
Hai mudi Na cua hai axit 12 CHsCOONa va C;HsCOONa. Khi nung CHsCOONa
trong vOi toi — xut sé thu dugc CHa. Vay két luan sai la phwong an A. Khi dot chay
X (k=2) thi ny =ng, —ny,=0,3mol
Céu 54:
Huéng dan giai
bat cdng thac trung binh caa 2 amin la I_QNH2 :
So d6 phan @ng:
ROH (a mol) .y, le (a mol)
H,O (a mol) 2

Theo so d ta thdy sé6 mol 2 amin 12 0,03 mol.

ﬁNH2 (a mol)%{
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1.07 R, la CH, —

R, la C,H, —

—=R+16=

=35,667 = R =19,66 g/mol:{

Cau 55:
Huéng dan giai
Ban chat phan ng ctia amin véi dung dich axit:
\ \
—1‘\1 + H*—)—lTIH+
amin muodi amoni
Theo bao toan khoi lugng, ta co:

my v, +Myq =m o <1,52+m,, =2,98 < my, =1,46 gam

1’—4§ =0,04 mol =[HCl]= 0’024 =0,2M

2 >

=n

HCl —

Vi XvaY lacic amin don chirc nén:ny , =n,4 =0,04 mol

= Mx.v) =%=38 g/mol = X hoic Y 1a CHsNH; (M = 31).

Do hai amin c6 s6 mol bang nhau nén:
My y) =31.0,02+0,02M, =1,52=>M, =45 (C,H,N)
CH,CH,NH, = CH,NHCH,
(etylamin) " (dimetylamin)
Vay két luan khong ding 1a phuong an A:

Cong thirc cau tao cua Y 1a:

|Tén goi 2 amin l1a metylamin va etylamin|

Céau 56:
Huéng dan giai
Trong phan g dot chdy M, &p dung bao toan nguyén t6 O, ta co:
2n, =2nq, +ny,<2.0,9375=2.0,5+n,, <ny, =0,875 mol
Khi dot chdy anken thi n, , —ny, =0, khi dot chay amin no, don chic, mach ho

n —n

thin =_1°0 €0
amin 1’5
. < n,,—n _
Suy ra: Khi dot chay hon hop M thizn,, . = H201 5 0 - 0’8715 : 0,5 —0,25 mol
— n
LC)Chai amin < © = £ =2 (*)
n 0,25

hai amin

Viy X Ia CH,NH, va[Y la CH,CH,NH, (etylamin)|

Téng s6 mol CO; sinh ra khi d6t chay hon hop M 12 0,5 mol. Vay s6 mol CO; sinh
ra khi dot chdy hai amin phai nho hon 0,5 mol. Do d6 ta co (*).
Cau 57:
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Huéng dan giai
Dt cong thuc phan tu trung binh cua céc chét trong X 1a C.HN. (0<z<1).
So d6 phan @ng:

C-HN. —%% ,%c0o, + YH,0+2N, (1)
<y 2 2

50 > 50x —>25y —> 25z
50x +25y+252=375  _
A , - - =8
Theo gia thiét va (1), ta c6:{ 50x + 252 =175 = {y

- 3<x<3,5
O0<z<l1

Trong X cé trimetylamin (CHs;)sN, ¢6 9 nguyén tir H va 3 nguyén tir N.
+  Véi 3_/=8, ta loai dugc phuong 4n D (vi cac hidrocacbon va amin déu cé sb
nguyén tr H 16n hon hodc bang 8).
+ Vi 3<x<3,5 , ta loai dugc phuong 4n A va C (vi cac hidrocacbon va amin
déu c6 s6 nguyén tir C nho hon hoic bang 3).
Vay dép 4n dung 1a B, hai hidrocacbon 1a
Cau 58:
,  Huong déan gidi
Gia str ca hai muoi halogenua déu phan tng tao két taa vai dung dich AgNO:s.
bat cong thirc trung binh cua hai mubi NaX va NaY 1a NaX. )
Khoi lugng muoi bac halogenua téng 1€n 11,48 — 8,04 = 3,44 gam so v&i khoi lugng
mubi natri halogenua la do ion Na* da duoc thay thé béi ion Ag*. Ta co:

— T »n, . =n_, n_ . =0,04 mol
8 Na Na
= =n_ - =n_., =0,04 mol
— T 5108n, , —23n_, =344 |n,.=0,04mol = X
g a
8,04 —
- =——=201 g/ mol = X =178 (loai).
NaX 0,04 g ( A )

Trong nhom halogen, iot c6 khéi lwong mol I6n nhét 1a 127 nén truong hop nay
khdng thoa man.
Vay trong hai mudi halogen chi c6 mot mubi tao két tiia voi AgNOs, d6 1a NaCl,
mudi con lai 1a NaF.
Theo bao toan nguyén t6 Na, ta co:

11,48 8,04 —0,08.58,5
et =Nagar :@=0,08 mol = %m, . :T'IOO%:
Cau 59:

n

Huéng dan giai
Dung dich X tac dung véi MgCl, thu duoc két tia, ching to trong X ¢é ion OH™.
Goi cong thuc chung caa hai kim loai kiém 1a R.
So d6 phan @ng:
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RCl1
R __ddHCI {ROH MgCl, Mg (OH)2 !

=0,1

Nre = Nyq

Theo bao toan nguyén té R, Cl va nhém OH" :{ 5
n n

=0,15

rOH — “Hygon),

=Ny =Ny + N0y =0,25= Mg =%=33,2 g/ mol

>

Vay hai kim loai kiém ké tiép nhau l1a |Na M=23)vaK (M:39)|
Cau 60:

Huéng dan giai
Theo gia thiét: Cho 3,64 gam kim loai M vao céc dung dich chita HNOs va H,SO,
thy thoat ra 2,1504 lit khi, khdi lwong cac chat trong cc giam 1,064 gam, ching to
khéi lwgng khi thoat ra 16n hon so véi khdi lwong kim loai phan tng.

m o x) —My = 1,064 m o x) 3,64 =1,064 gam
= 2,1504 = 2,1504
n(NOE, X) = —22’4 = 0,096 H<N02’ X) = TA = 0,096 mol
— 4,704 .
= Mwo,.x) = =49>M,,, = My >49 g/mol = X 1a SO, (M =64)
ny, +ng =0,096 Ny,, =0,08 mol
’ ) =
46ny, +064ng, =4,704 ng, =0,016 mol

Ap dung bao toan electron, ta co:

nny, =ny, +2ng,

-2
364 _o12=M_o3s5)"
M n M=65

< nn,, =0,08+2.0,016=0,112=

Vay M 13
Céu 61:
) Huéng dan giai
Theo gia thiét, ta co:
m m _mAl(NO3)3 _mCu(NO3 ),

NH,NO, — Mg

% =0,005 mol

NH,NO; — 30

S=myy, 0, 49,9-0,1.213-0,15.188=0,4 gam < n

+5

Goi n 12 sé electron trung binh ma N nhan vao dé sinh ra hai khi trong X.
Theo bao toan electron, ta cé:

NN+ 8Ny o, =30, +20,

< 0,07n+8.0,005=3.0,1+2.0,15<>n=8=3<8<10
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+5 +2

- R N + 3e——>NO
Vay hai khi trong X 1a NO, N2:

+5 0
2N + 10e——N:
3ny, +10n +8n

Ny, +10y, =0,07

NH,NO, — 3n,, +2n,

Theo bao toan electron, ta cé:{
{BnNO + IOnNz =3.0,1+2.0,15-8.0,005 {nNO =0,02 mol
=

Ny, +ny, =0,07 n, =0,05mo

— 5 Mo, = Ny + D = 0:6+0,005.2+0,05.2+0,02 = (0,73 mol
cau62:
Huéng dan giai
o,
11,25 (gam) hén hop amin X (C.H . N)—eeit /1 O
3,875 mol N

0, —"nC0, +$HZO+%N2 M)

2(sau cing)

CH. N 6n+3

n " 2n+3

11,25 11,25 6n+3 1 11,25
= —> = . —> —. =
14n+17 14n+17 4 2 14n+17
Nhan xét {HNZ(I) Ty e =y, o) 1 11,25 11,25 6n+3

— o ——= +4.—= . = 3,875 mol
Ny, e = 4o, ) 2 14n+17  14n+17 4

CH,NH,

C,H,N (4 dong phan)
C,H,NH,
CH,NHCH,

on=2= = |C6 5 cap chit thoa yéu cdu bai toin

Cau 63:
Huéng dan giai

Xét 11,48 gam ——220——0,5 mol CO,.

Hén hop Este A ran

£ + 0,3 mol NaOH .
_— °
Xét 17,22 gam Dang & RCOOR |01 1,50, ¢ 0,1 mol olefin

a (gam) H,0.

C.H,0,+>2720, —nC0, +1H,0
n n 2

11,48 11,48 -
—_— —_—>—n
14n+32 14n+32
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11,48 - - 25 C,H,O,
=>—=——n=ny, =05on=—
14n+32 ’ 7 C,H,0,
hanxe [ S&n phdm thu duge 12 ancol i HCOOC,H;, : x
‘ = Hon hop Este A
Ancol nay tach nudc tao anken CH,COOC,H; :y
3x+4y 25
- X+ y:7 x=0.09" on
X mo
Y y=0,12

74x +88y =17,22
HCOOC,H, + NaOH——>HCOONa + C,H,OH
0,09 —0,09 ——> 0,09 —> 0,09
CH,COOC,H, + NaOH——>CH,COONa + C,H,OH
0,12 —> 012 —> 012 —0,12

m,;, = Myon,  + Mycoona T Men,coona

<m,,, =(0,3-0,09-0,12).40+0,09.68 +0,12.82 =|19,56 gam

2C,HOH —%%:%C ,c HOC,H, + H,0 ()

0,21-0,1 — 0,055
C,HOH—:2C , cH, + H,0 (2
0,1 «—— 0,1—— 0,1

60
=My o =My o) +My o0 + My o0y S My o =279+ 30.@ =(20,79 gam
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Chuqé‘n d2 6:
BAO TOAN DIEN TiCH
Chuyén dé gdbm 44 trang

PHUONG PHAP BAO TOAN DIEN TiCH
. Noi dung phwong phdp bao toan dién tich
- Nguyén tr, phan tir luén trung hoa vé dién:
Zelectron = Zproton
- Co s0 cua phuong phap bao toan dién tich 1a dinh luét bao toan dién tich:
Trong mot hé co lay dién tich duoc bao toan

Suy ra trong phan tir hop chét ion hodc dung dich chét dién li, tong gié tri di¢n tich
dwong bang tong gia tri dién tich am.
- Hg qua cua cua dinh ludt bao toan dién tich:

Z ndi{:n tich ctia ion duong = Z ndic}n tich ctia ion am

- Vi cac bai toan nang cao thi, ta thuong sir dung 2 budce dé giai:
+ Xac dinh trong dung dich gom nhung ion nao.
+ Ap dung > n.=>n, dé giai tiép yéu cau bai toan.

< Héqual:
Trong dung dich:

Z gid tri dién tich duong =n, ﬁmz gid tri dién tich am

nion duong

Bai tap vi du

Vi du 1: Dung dich X c6 a mol Mg?*, b mol Na*, ¢ mol, d moINO,", e mol CI-
Tim méi quan hé vé sé6 mol cua cac ion trong X.

Huéng dan giai
Theo hé qua 1 cua dinh luat bao toan dién tich, ta co:
BTDT —
an Zn( G TR (N I o e o =[2a+b=2c+d+e]

Vi du 2: Mot dung dich c6 chua 4 ion véi thanh phén: 0,01 mol Na*, 0,02 mol
Mg?, 0,015 mol SO, x mol Cl™. Gia tri cua x la
A. 0,015. B. 0,035. C. 0,02. D. 0,01.

Huéng dan giai
> n,, =0,01.1+0,02.2
—o YN, =20,

D' n_, =00152+x.1

<0,01.1+0,02.2=0.015.2+x.1 =|x =0,02 mol

Vi du 3: Dung dich X c6 chtra a mol Na*, b mol Mg?, ¢ molCI va d mol SO;".
Biéu thuc lign hé gitra a, b, ¢, d 1
A.a+2b=c+2d B.a+2b=c+d

292




khangvietbook.com.vn DT: (08) 39103821 — 0903906848

C.at+b=c+d D.2a+b=2c+d
Huéng dan giai
n, =al+b.2
20 — 5% n,, =y .n_, <la+2b=c+2d
ZHH =c.1+d.2
Vi du 4: Mot dung dich c6 chtra 4 ion véi thanh phan: 0,5 mol Na*, 1 mol Mg%, a
mol HCO; , b mol CI. Biéu thuc lién h¢ gitra a, b la:

Aa+2b=25 B.atb=15
C.a+t2b=3 D.a+tb=2
Huéng dan giai

D on,, =051+12

Zn —a+b >ﬂ>2n(+) =ZIIH &
=~

Vi du 5: Dung dich A chta 6 ion véi thanh phan: a mol Na*, b mol Mg?, ¢ mol K*;

0,06 mol HCO; ; 0,08 mol CI~va 0,1 mol NO; . Biéu thc lién hé giita a, b, ¢ Ia:
A.a+2b+c=0,24 B.a+b+c=0,24
Cc.a+2b+c=02 D.a+b+c=0,2

Huéng dan giai

>——>BTDT dn,, =>n_ <la+2b+c=0,24|

an =a+2b+c
D n_,=0,06.1+0,08.1+0,1.1

Vi du 6: Dung dich X chaa: 0,07 mol Na*; 0,02 mol SO; va x mol OH . Dung
dich Y ¢6 chira CIO;, NO; vay mol H* .Tong sé mol ClO, va NO; 13 0,04. Tron
X v6i Y thu dugc 100 ml dung dich Z. Dung dich Z ¢6 pH (b6 qua su dién li cua
nude) la:
A.2 B.12 C.13 D.1
(Trich dai hoc khéi A nim 2010)

Huéng dan giai

_ n.,, =0,07
dung dich X Z (+) %Zn(ﬂ = ZHH <X 20,03 mol
> n_, =0,02.2+x

ung dicl ZnJr :y
%<Znij 008 —L 5% n,, =Y .n_, < y=0,04 mol

H*" + OH —H,0
Ban dau: 0,04 0,03
Phan ting: 0,03<——0,03
Con lai: 0,01 0

293




khangvietbook.com.vn DT: (08) 39103821 — 0903906848

n..
:[H;J:%:O(;Oll =0,IM=[pH=1]= Pdp in D
< HE¢ qua 2:

Trong phan tng trao doi:

Doy guong- D214 tri dién tich dwong =n, ... >"gid tri dién tich am

Bai tap vi du

Vidu 1: Cho tu tir V it dung dich HCI 1M vao 100 ml dung dich chira Na2COs 1M
va KHCO; 0,5M dén khi khong con khi thoat ra thi dung lai. Tinh V.

Huéng dan giai
=1.0,1=0,1 mol
=0,5.0,1=0,05 mol.

. - X P nCO32’ = nNa2C03
Theo gia thiét, ta co:
nHCO; = nKHCOs
Ban chat phan ang la ion H* tAc dung hoan toan véi cac ion CO3™ va HCO;, giai
phéng khi COs..

) . 0,25 -
Ap dung h¢ qua 2 cua dinh luat bao toan dién tich= "V, yq1n = - 0,25 lit

< Héqua3: i
Khi thay thé ion nay bang ion khéac:

x gid tri dién tich clané =1, .

n

ion ban ddu

x gia tri dién tich cla n6|

Bai tdp vi du

Vi du 1: Cho 0,075 mol Fe;O3 phan tng hoan toan vaéi 150 ml dung dich HCI aM.
Tinh a.

Huéng dan giai
Theo bao toan nguyén té O, ta c6: n o =3Ng o =3.0,075=0,225 mol.
Fe,0s3 phan ng véi HCI tao ra FeCls. Nhu vay, ion trong Fe,O3 di duoc thay thé
bang ion CI” nén In_ =2n_, =2.0,225=0,45 mol.
=n,, =0, =0,45mol =[HCI] =0,45:0,15=[3M]
Phuong phap bao toan dién tich 1a phuong phap giai bai tap hoa hoc s dung cac hé
qua cua dinh luat bao toan dién tich.
2. Uu diém ciia phuwong phap bao toan dién tich
a. Xét cdac hwong gidi bai tdp sau

Cau 1: Cho hdn hgp K.COs; va NaHCO; (ti 1é mol 1 : 1) vao binh dung dich
Ba(HCOs), thu duoc két tua X va dung dich Y. Thém tir tir dung dich HCI 0,5M
vao binh dén khi khdng con khi thoét ra thi hét 560 ml. Biét toan by Y phan ung
vira du v6i 200 ml dung dich NaOH 1M. Khéi luong két taa X 1a
A.394gam. B.7,88gam. C.11,28gam. D.9,85gam.
(Pé thi tuyén sinh Dai hoc khéi A nim 2012)

Huéng dan giai
Céch 1: Phuong phéap thong thuong — Tinh toan theo phuong trinh phan tng
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n . =ny =0,5.0,56=0,28 mol

Theo gia thiét:( "
=0,2.1=0,2 mol

HOH NaOH

Két tna X 1a BaCOs, dung dich Y chira cac ion K*, Na*, HCO; , ngoai ra con cd thé
c6 Ba** hoic CO: .
Phan ttng xay ra khi cho hdn hgp NaHCO; va KoCOs vao binh chira Ba(HCOs)s:

CO,” +Ba** ——BaCO, (1)

Phan tng xay ra khi tiép tuc cho HCI vao binh dén khi khong con khi thoét ra:
H' + HCO, ——H,0+CO, (2)
2H" + CO; ——H,0+CO, (3)

2H" +BaCO,——>Ba’* +H,0+CO, (4)
Phan ung xay ra khi cho NaOH vao dung dich Y:
OH™ +HCO; ——CO; +H,0
Tt gia thiét va cac phan tng (2), (3), (4) ta thay:
n. =2n_, . +n___ =0,28=3x+2y=0,28 (¥)

CO§ (trong BaCO; va c6 thé c6 trong Y) HCOj trong Y

X Xx+2y
Tir gia thiét va (5) ta thiy sé mol OH™ phan tng 1a: x + 2y = 0,2 (**)
B (%) va (%) X = 0,04 mOl —
- Ng,
y=0,08 mol

= Myeo, =0,04.197 =[7,88 gam|

Céach 2: Phuong phap bao toan dién tich (van st dung céch goi s6 mol nhu trén):
So do phan ung:

>Ny o, = Npyco, = Ng,co, = 0,04 mol

K*, Na*, HCO,

{K2CO3 Ba(HCO,), 2- = HCI {K+’ Na*

— B, 41 CO,” hodc Ba*" | +Co, T
NaHCO, Ba®*, CI”

BaCoO, {

L ]
binh chita

Pé lap dugc phuong trinh 3x +2y =0,28 nhu & trén, ta c6 thé di theo 1 trong 2
hudng nhu sau:
- Hudéng 1: Ap dung bao toan dién tich trong dung dich sau phan tng
Theo so d6 phan ung ta thay: Sau khi cho HCI phan (g vira hét vai cac chét trong
binh thi dung dich thu duoc chia cac ion K*, Na*, Ba** va CI.
Ap dung bao toan dién tich trong dung dich sau phan ung, ta co:

n.+n . +2n, =n, <2x+x+2y=0,28<3x+2y=0,28 ©)

- Huéng 2: Ap dung bao toan dién tich trong phan tmg
Ban chét cua phan ung gitra cac cap ion trai dau 12 tao ra nhitng chat két tua, bay
hoi, dién li yéu trung hoa vé dién. Phan (ng caa HCI véi cac chét & trong binh la

phan tng ctiia H* véi cac ion CO; (nam trong két tiia va c6 thé ca trong dung dich)
va HCO," trong dung dich nén ta co:
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S 2x+x+2y=0,28<3x+2y=0,28 (*)

= nH* = 2nco§* Hcoq
Khi cho dung dich Y phan tng véi dung dich NaOH thi chi cé ion HCO; phan tng
véiion OH  tao raCo; .

OH +HCO,” ——CO; +H,0

=Ny, = Ly > X+2y=0,2 (%)
Wy | 3X+2y=0,28 x =0,04 mol
—_— =
x+2y=0,2 y =0,08 mol

N, 1co,), > Ni,co, = Npyco, = Ni,co, = 0,04 mol = my,, =0,04.197 = M
b. Nhdn xét
- Vi cach 1: Viét nhiéu phan ing (méc du da su dung phan (mg ¢ dang ion rit
gon — phan mg thé hién rd nét nhit ban chat phan (ng), moi lién quan vé s6 mol
cac chat duoc tinh toan dwa trén phan Gmg. Tuy dé hiéu nhung phai trinh bay dai
dong, mat nhiéu thoi gian, chi phu hop v6i hinh thire thi ty luén trudc day.
- Vi cach 2: Mbi lién quan vé sb mol cac chét dugc tinh toan truc tiép dua vao
su bao toan dién tich nén khong phai viét phuong trinh phan ung.
- O cach 1, (*) duogc thiét 1ap dua vao phan ng ion rat gon. O cach 2, (*) duogc
thiét 1ap dua vao bao toan dién tich. Tur d6 suy ra:

Sir dung phuong trinh ion riit gon Ia di gidn tiép sir dung bdo toan dién tich
c. Kétlugn
- So sanh 2 cach giai & trén, ta thay: Phuong phép bao toan dién tich c6 uu diém
1a trong qué trinh 1am bai tap thay vi phai viét phuong trinh phan tmg, hoc sinh chi
can 1ap so dd phan ng, tinh toan don gian dua vao su bao toan dién tich va cho két
qua nhanh.
- Nhu vay: Néu str dung phuong phap bao toan dién tich mét cach hiéu qua thi co
thé tang dang ké toc do lam bai so voi viée sir dung phuong phap thong thuong 1a
viét phuong trinh phan ing ¢ dang phén tir hodc ban chat hon 1a viét phuong trinh
ion rat gon.
3. Pham vi dp dung
- Phuong phap bao toan dién tich c6 thé giai quyét dugc nhidu dang bai tap lién
quan dén phan ng trong héa vo co, c6 thé 1a phan tng oxi hoa — khir hodc phan
ung khong oxi — hoéa khir.
+ Mot sb dang bai tap thuong dung bao toan dién tich la:
+ Phan tng trao ddi ion trong dung dich chét dién ly.
+ Khi CO; tac dung véi dung dich chira hdn hop céac bazo.
+ Cho tir tir dung dich axit vao dung dich chtra ion CO;™ hodc chira ddng thoi cac
ion CO;~ va HCO; .
+ Dung dich axit tdc dung v6i dung dich chtra ion[AI(OH), .
+ Phan ng cda kim loai, oxit, mubi,... véi dung dich axit c¢6 tinh oxi hoa hoac
khong cé tinh oxi hoa.
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- Dé sir dung thanh thao bao toan dién tich trong phan tng, can phai hiéu dugc
ban chét cua phan tmg. Dudi ddy 1a bang tong két cic phan tng trao doi ion thuong
gdp va biéu thirc bao toan dién tich trong phan ung.

Phan tng trao doi Béo toan dién tich

~ (khdng can quan tim dén hé s6 cAn bing) trong phan dng
Ba* + CO; ——BaCO,
6 th thay the <ion Ba®" bang Ca’" hoac Mg*" oo =N
ion CO;™ bang SO;”
Ba®* +SO; ——BaSO, Do =Ng,
Ag' +ClIT —— AgCl 0 —n
— oty e ion ClI” bang Br~ hoac I AgmCr
Agh+ S ——>Ag,S o e
—comethayhé oion Ag” bang ion Pb** hodc Cu®* ne S
3Ag" + PO, ——Ag,PO, o
—cohethy e oson Ag" bing ion Ca** hoac Mg”" hoac Ba** A POy
AP’ +CO; +H,0——CO, + AI(OH), 3n . —2n
cOthé thay the o5 AJ3+ béng ion Feot Al cor
H'+OH ——H,0 n,.=n_
NH, + OH ——NH, +H,0 N e =0g,
M™ +nOH ——>M(OH), o —n
(M 12 kim loai tir Mg dén Cu) MT ol
HCO; +OH ——>CO? +H,0 L
(Péi v6i ion HSO; , HS™ phan tmg ciing xdy ra twong t) feoy o
CO; +2H' du——>CO, +H,0 20, =1,
HCO, +H' ——CO, +H,0 Mo =Ny

4. Bdang tinh nhanh sé mol dién tich cia ion
Tur vi du ¢ trén ta thay: C6 thé tinh nhanh s6 mol dién tich ion nhu sau:

s6 mol dién tich ctia ion =s& mol ion x gid tri dién tich clia n6

Bang tinh nhanh s6 mol dién tich ciia ion
trong hop

chit ion, trong dung dich chit dién li

S6 mol dién tich S6 mol dién tich caa

Cda ion dwong
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Fe(NOs)s Do va nNog 3nFe3+ 1’lNog
K,CO3 n.van, o n. 2n e
NaHCO3 D va anog n- nHCOg
Al,O3 n . van, 3n, .. 2n,

Ddi vai cac chat khac ta tinh tuong tu.

II. PHAN DANG BAI TAP VA CAC Vi DU MINH HOA

Phuong phép bao toan dién tich thudng sir dung dé tinh toan lwgng chat trong phan
mg trao ddi ion hoic phan @ng oxi hda — khir & trong cac bai tap hoa vo co.

- Buwéc 1: Lap so d6 phan tmg biéu dién qua trinh chuyén héa giira cic chat, dé
thdy rd ban chit héa hoc ciia bai toan.

- Buwéc 2: Nhan dang nhanh phuong phap giai bai tap:

Khi gdp mot trong cac dang bai tap sau day thi ta nén sir dung phuong phap bao
toan dién tich:

+ Pé bai cho dung dich chtra cic chit phan tmg & dang ion.

+ Phan ung ciia CO; tac dung véi dung dich chita hon hop cac bazo (NaOH,
Ba(OH)....).

+ Cho tir tir dung dich axit vao dung dich chtra ion CO>" hodc chira dong thoi
cac ion CO;™ va HCO;

+ Phan Umg cua dung dich axit v6i dung dich chira ion [AI(OH),]” hodc chira
ddng thoi cac ion OH™ va [AI(OH),]"; (5) phan ung cua dung dich HCI, H>SO4
loang hoic dung dich HNO;z v&i hon hop kim loai va oxit kim loai.

- Bwéc 3: Xac dinh giira lugng chat can tinh va lugng chat dé& cho c6 mbi lién
quan v&i nhau boi nhitng ion nao. Tu d6 xac dinh xem ap dung bao toan dién tich
trong dung dich hay bao toan dién tich trong phan tng thi c6 loi v& mit tinh toan
hon.

- Bwéc 4: Thiét 1ap phuong trinh: Tong sé mol dién tich ciia ion dwong bing
tong sé mol sé mol dién tich ciia ion Gm.

Ngoai ra, két hop véi cac gia thiét khac dé lap cac phuong trinh todn hoc c6 lién
quan. Tir d6 suy ra lugng chit can tinh.

Trong phuong phap bao toan dién tich, néu xac dinh sai hoic thiéu cac ion tham
gia phan ng hoac cd trong dung dich thi bao toan dién tich khong con diing nira.

Cac vi du minh hoa

Vi du 1: Dung dich X chra 0,12 mol Na*; x mol SO} ; 0,12 mol CI”va 0,05 mol

NH; . Cho 300 ml dung dich Ba(OH); 0,1M vao X dén khi cac phan tng xay ra
hoan toan, loc bo két taa, thu duoc dung dich Y. C6 can Y, thu dwoc m gam chét
ran khan. Gia tri caa m la:
A. 7,190. B. 7,020. C.7,875. D. 7,705.
(Pé thi tuyén sinh Pai hoc khéi B nam 2013)
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Huéng dan giai

- Buée 1: Lap so d6 phan tng biéu dién qua trinh chuyén hoa giita cic chat, dé
thdy ro ban chat héa hoc cua bai toan.

( Na’, NHﬂ o, {BaSO4 va NH,

Cl-, S0,
e
dung dich X
- Bwére 2: Nhan dang nhanh phuong phap giai bai tap:
Dé bai cho dung dich chira cac chat phan ung & dang ion, day 1a dau hiéu (1), chung
to bai tap nay sé su dung bao toan dién tich trong dung dich. Mat khac, dung dich X
6 phan tng trao d6i ion vai Ba(OH); tao ra két tia BaSO4 va khi NHs, chiing to s&
str dung béo toan dién tich trong phan tng.
- Buwéc 3: Xac dinh giita lugng chit can tinh va lugng chit dé cho c6 mdi lién
quan v&i nhau boi nhiing ion nao. Tir d6 xac dinh xem ap dung bdo toan dién tich
trong dung dich hay bao toan dién tich trong phan tng thi ¢ loi vé mat tinh toan
hon.
Ap dung bao toan dién tich trong dung dich X d¢ tinh s6 mol ion SO} . Ap dung

bao toan dién tich trong phan @ng cua cc cap ion Ba?* va SO ;NH; va OH™ dé

dung dich Y —2“" 5 rin khan

tinh sé mol cua céac ion Ba*', SOﬁ’ ,NH;,, OH" da phan ng. Tur d6 xac dinh xem
trong dung dich Y c6 nhiing ion nao, sé mol 1a bao nhiéu, dé tinh khdi luong chét
ran sau khi cé can dung dich Y
- Budc 4: Thiét lap phuong trinh: Téng sé6 mol dién tich cia ion dwong béng
tongso mol so0 mol dién tich cia ion 4m. Ngoai ra, két hop vdi cac gia thiét khac
dé lap cac phuong trinh toan hoc c6 lién quan. Tur d6 suy ra luong chat can tinh.
Ap dung bao toan dién tich cho dung dich X, ta co:

n . +n . =n_ +2nSO ,. <=0,12+0,05=0,12+2x =x =0,025 mol

" 1
Cin cir vao gia thiét va 4p dung bao toan dién tich trong phan ung cua dung dich X
n_,, =0,03>n,, =0,025

vé6i 0,03 mol Ba(OH), ta c6: B !
n,, =0,06>n . =005

-
., =0,05 n =0,01 mol

OH™ ping

nBa2+ piing - nSOf’ =0,025 {nBaz*du =0,005 mol
-
0oy ping nNH4
Nhu vay, du’ng’dich Y gém céc ion Na*, Cl-, Ba?*,OH . Khi ¢6 can dung dich Y
thu duoc chat ran c6 khoi luong la:

m =mg, +m, +m +

Ba®* du mOH’ du

& myy . =0,12.23+0,12.35,5+0,005.137+0,01.17 = [7,875 gam

chat ran

Vi du 2: Dung dich X chira a mol Na*, b mol HCO;, ¢ mol CO; va d mol SO; .

Dé tao két tua 16n nhat ngudi ta phai dung 100 ml dung dich Ba(OH), x mol/l. Biéu
thuc tinh x theo a va b la:
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A. x= . B.x=——. ¢ . .
0,1 0,2 0,3 2

a+b
‘ a+b _a+b c a+b D. X = .

‘ (THPT Chuyén Hung Vuong — Pha Tho, nam 2012 — 2013)
Huéng dan giai

So d6 phan tng:
Na®, HCO; | ., on, |BaCO; vaBaSO,
2 )
CO;, SO; Na*, OH™
dung dich X
Ban chat phan wng: ion HCO,™ phan wng véi ion OH™ tao ra CO:™. Ba?* phan ting
tao két tiia vai ion SO~ ¢6 trong dung dich X, ion CO?™ ¢cd sin trong X va méi sinh

ra. Dung dich sau phan ung chi con Na* va OH".
Cach 1: Str dung phuong trinh ion rit gon
Céc phan ung xay ra:
HCO; +OH ——CO; +H,0 (1)

b——b ——> b

Ba®* +CO? —— BaCO, (2)
(b+c)«——(b+c¢)
Ba>" +S0> ——BaSO, 3)
d «— d

Ap dung bio toan di¢n tich cho dung dich X, tac6: a =b +2c +2d (*).
Theo (1), (2) va gia thiét suy ra: n n_, =b+c+d (*%).

Ba(OH), —

-b
Tu (*)suyra: c+d= aT , thay vao (**), ta co:

a—-b a+b

=brerd=br i 2= — [Ba(OH), ] =|x = 212

0,2
Cach 2: Str dung bao toan dién tich cho dung dich sau phan tng
Phan tng cua ion OH™ véi ion HCO; :

HCO, +OH ——CO; +H,0
Theo phuong trinh phan ng, ta c6: n

=n

Ba(OH),

OH™ phan iing = anog =b mol.

Ap dung bao toan dién tich trong dung dich sau phan ng: n, =n , =amol

=3n,, =(a+b)mol =ny o, = % mol = [Ba(OH), | = |x = ao+2b

Vi du 3: H3n hop X chira Na,O, NH4Cl, NaHCO;3 va BaCl, c¢6 s6 mol mdi chat déu
bang nhau. Cho hdn hop X vao H,O (du), dun néng, dung dich thu dwoc chira

A. NaCl, NaOH, BaCl.. B. NaCl, NaOH.

C. NaCl, NaHCO3s, NH.CI, BaCl.. D. NaCl.
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(Pé thi tuyén sinh Pai hoc khéi B nam 2007)

Huéng dan giai
Vi bai tap nay, phuong phap giai thong thuong la sir dung phuong trinh ion rat
gon. Nhung néu str dung béo toan dién tich thi hiéu qué s& cao hon nhiéu.
Chon s mol ciia mdi chat 14 1 mol. Cho X phan tng véi H.O thi dung dich sau
phan g chac chin c6 Na*, Cl~ va cd thé cd cac ion khac. Tuy nhién:

BT Nz
—“)nw =2n +n

Na,O NaHCO;

1
— BT ' =n_.=n_ =3mol
BT Cl Na Cl

QU e 2nBaC12

1 1
Do d6 dung dich sau phan @ng chi c6[NaCl] do ion Na* vaCl™ da trung hoa dién
tich.
O vi du 2 va 3, 6 rang sir dung béo toan dién tich to ra higu qua hon han so véi sir
dung phuong trinh ion rit gon. Tuy nhién, doi véi nhitng bai tap ma phan ng xay
ra phac tap nhw vi du 4 duédi day, thi ta nén st dung két hop ca hai phuong phap
trén.

Vi du 4: Dung dich X chaa cac ion: Ca®', Na*, HCO; va CI,trong d6 s6 mol cua

ion ClI" 1a 0,1. Cho 1/2 dung dich X phan &ng véi dung dich NaOH du, thu dugc 2
gam két taa. Cho 1/2 dung dich X con lai phan @ng véi dung dich Ca(OH); du, thu
duoc 3 gam két taa. Mat khac, néu dun sbi dén can dung dich X thi thu dwgc m gam
chét ran khan. Gia tri cua m la
A.9.21. B. 9,26 . C.8,79. D.7,47.
(Pé thi tuyén sinh Pai hoc khéi B nam 2010)

’ Hudng dan gidi

Ban chat phan tng cua dung dich X vai dung dich kiem:

HCO; + OH" —>CO§’ +H,0

Ca+CO; ——CaCo,
Khi cho dung dich NaOH du phan tng véi X (TNy), thu duge lugng két taa nhd hon
so véi khi cho dung dich Ca(OH), du phan tng vé&i X (TN2), chitng to luong Ca?*
c6 san trong X khong du dé phan ang véi CO?™ sinh ra. Nhu vay, & TNy thi CO?
du, Ca®* phan ung hét, & TN, thi CO?™ phan tng hét. Ta co:
=2.0,02 =0,04 mol

nCzinr trong X = nCﬂCO; (TN1)
=
=2.0,03=0,06 mol

n =n =n
HCO;5 trong X co? CaCO; (TN2)

Suy ra dung dich X c6: 0,1 mol CI~, 0,06 mol HCO;, 0,04 mol Ca?* va Na*.
Ap dung bao toan dién tich cho dung dich X, ta co:
n . + 2nc212+ =Nyco: +n, <<n .+ 2.0,04 =0,06+0,1 =>ng, =0,08 mol.

Khi ¢6 can dung dich X xay ra phan tng:
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Ca®* + 2HCO; —>CaC0O,+CO, + H,0

0,03«<——0,06 >0,03 >0,03 >0,03
Khdi lwgng chat ran thu duoc khi ¢6 can dung dich X Ia:

P sm, = M M +My +my o —Me, —My,
< m,, ,, =0,04.40+0,08.23+0,1.35,5+0,05.61 —0,03.44 —0,03.18 =[8,79 gam

Vi du 5: Nho tur tir 0,25 lit dung dich NaOH 1,04M vao dung dich gom 0,024 mol
FeCls, 0,016 mol Alx(SO4); va 0,04 mol H,SO4 thu duwgc m gam két taa. Gia tri cua
m la:
A. 2,568. B. 4,128. C. 1,560. D. 5,064.
(Pé thi tuyén sinh Cao ddng nam 2009)

Huéng dan giai
Cach 1: Str dung phuong trinh ion rtt gon
Tir giai thiét ta thay:
—H 50 =Ny, =0,26 mol
— =0 =0,024 mol

FeCl
—2A 5n ., =2n =0,016.2=0,032 mol

Al, (SO4)3
—5n . =2n, o, =2.0,04=0,08 mol.
Phuong trinh phan ung:
OH + H —>H,0 (1)
0,08«——0,08
30H + Fe*——>Fe(OH), (2)
0,072«——0,024——0,024
30H + Al ——>AI(OH), (3)
0,096 0,032 0,032
Luong OH™ tham gia ¢ c&c phan ung (1), (2), (3) 1a 0,248 mol < 0,26 mol, nén co
0,012 mol OH tiép tuc tham gia phan ung hoa tan Al(OH)s:
OH  + AI(OH),—{AIl(OH),]” (4)
0,012——0,012

Vay sau khi céc phan (ing xay ra hoan toan, thu dwgc két tia gom 0,024 mol
Fe(OH)s va 0,02 mol Al(OH)s. Khoi lugng két taa la:

=M, =M o, + My o, =0,024.107+0,02.78 =[4,128 gam

Cach 2: Str dung phuong phap bao toan dién tich:
n,. =n. +3n_. +3n . =0,08+3.0,024 +3.0,032 =0,248 mol

OH H* Fe**
=0,26—-0,248 =0,012 mol.

= nOH’ hoa tanket tha n[Al(O]—[)4 T = nAI(OH)s bi hoa tan
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=n n =0,032-0,01=0,02 mol.

AP _n[Al(OH)J

=M =My g, + My o, =0.024.107+0,02.78 =[4,128 gam

Al(OH); —

Vi du 6: Cho m gam hdn hop Al, Fe vao 300 ml dung dich HCI 1M va H,SO4 0,5M
thay thoat ra 5,6 lit H, (dktc). Tinh thé tich dung dich NaOH 1M céan cho vao dung
dich X dé thu duoc két tua c6 khdi lwong 16n nhat ?

A. 300 ml. B. 500 ml. C. 400 ml. D. 600 ml.

, Huéng dan giai
O bai nay ciing c6 hai cach giai la str dung phuong trinh ion rat gon va bao toan
dién tich. Dudi day la cach giai t6i wu hon — su dung phuong phap bao toan di¢n
tich.
Trong dung dich axit, ta co:
So d6 phan ung:

Al Na®

HCI, H,S0, dung dich X NaOH

Fe 5 I, SO>
Cho NaOH vao X dé thu dugc két tua 16n nhat thi dung dich sau phan ang chi con
cac ion Na*,Cl" vaSoO; .
Ap dung bao toan dién tich trong dung dich sau phan tng va bao toan nguyén té Na,

ta co:

BTDT
———n . =n_ + 2nso§, =0,3+2.0,15=0,6 mol = n,,; =n . =0,6 mol
= V4 naon 1 = 0,6 1it={600 ml

Vi du 7: Tron c&c dung dich HCI 0,75M; HNOs 0,15M; H>SO. 0,3M Vvéi cac thé
tich bang nhau thi dwoc dung dich X. Tron 300 ml dung dich X véi 200 ml dung
dich Ba(OH); 0,25M thu duoc m gam két tua va dung dich Y ¢ pH = x. Gia trj cia
x va m lan luot 1a:;
A.1va2,23gam. B. 1 va 6,99 gam.
C.2va2,23 gam. D. 2va 1,165 gam.
(THPT Chuyén Nguyén Hué — Ha Néi, nam 2010 — 2011)

Huéng dan giai
Theo gia thiét, 300 ml dung dich X duogc tao thanh tir 100 ml mdi dung dich axit:
HCI 0,75M, HNO; 0,15M, H,SO4 0,3M.
Do d9, trong 300 ml X co:

ﬂ—)nw =Nye + Nyyo, +2nH2504 =0,075+0,015+0,06 =0,15 mol

o Mg, =0.1.0,3=0,03 mol.

Trong 200 ml dung dich Ba(OH); 0,25M cé:
<&>nw = Ny o, =0,25.0,2=0,05 mol

BTNT

BT S n

__BINT

BT OH
———n =20y, oy, =0,25.0,2=0,1 mol

Cin ctr vao gia thiét va bao toan dién tich trong phan tng cua Ba?* véi SO’ :
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bién luan
- = = = = = =
———n_, =0,1>n sor- 0,03= ng,g,, =n so.- 0,03 = my,, =|6,99 gam

Cin cir vao gia thiét va ap dung béo toan dién tich trong phan ang cua H* va OH
—denltn oy =0,15>n__ =0,1=>n_, =n_, =0,15-0,1=0,05 mol
H OH H" du H" trong Y

0’055 =0,IM = pH = —Ig[H"]=[1]

Phuong phap giai
Cho (chira CO;™ hoic chira ca CO;” vaHCO;).
Ban chat phan ung la: H* s& chuyén hét ion CO3” thanh HCO;, sau d6 chuyén
mot phan HCO; thanh CO.. tir tir dung dich axit (chara H*) vao dung dich chtra
mudi cachonat hogc chira ca mudi hidrocacbonat
Neu H* khong du dé chuyén het cac ion nay thanh khi CO thi ap dung bao toan
dién tich trong phan tng va bao toan nguyén to C:

{nm - ncog- + ano; phan tng

n =N
HCO5 phan tng CO,

= [H+trong Y ] =

két qua thu dugc
— =|n ., =n +n
H* o3 €O,

Bai tap vi du

Vi du 8: Cho tur tir tirng giot cua dung dich chira b mol HCI vao dung dich chuta a
mol Na;COs (TN1), thu dugc V lit CO,. Nguoc lai, cho tur tir tung giot cua dung
dich chtra a mol Na,COs; vao dung dich chira b mol HCI (TN2) thu dugc 2V lit CO,.
Mai lién hé giita a va b 1a:
A.a=0,8b. B.a=0,35h. C.a=0,75b. D.a=0,5b.
(THPT Chuyén Hung Vuong— Phi Tho, nam 2010 - 2011)

Huéng dan giai
Nhan xét: Luong HCI va Na,COs ¢ 2 thi nghiém la nhu nhau, nhung lugng CO>
thu duoc khac nhau, ching té lugng H* khong du dé chuyén hét ion CO:™ thanh

CO..
Cach 1: Sir dung phuong trinh ion rit gon
O TNz1: Khi cho tur tir dung dich HCI va dung dich Na,COs s€ xay ra phan tng theo

thi tw wu tién do tinh bazo cua CO;™ 1én hon HCO; :
H' +CO; ——HCO; (1)
a<———a —> a
H*  + HCO;,——CO,+H,0 (2)
(b—a)—>(b—a)—>(b —a)
O TNy: Khi cho tir tir dung dich Na,COs va dung dich HCI s& ¢ khi CO, giai

phoéng ngay, do lugng HCI trong dung dich du hon nhiéu so véi lwong Na;COjs cho
vao:
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2H* +CO> ——CO, +H,0 (3)

b——0,5b——0,5b
T (1), (2), (3) va gia thiét:

n V b-a V
thu duoc CO, (TN)) CO, (TNI)
—> = — -a =0,75b
v

nC02 (TN,) VCOZ (TN,) 0 Sb

Céch 2: Sit dung bao toan dién tich trong phan #ng:

O TNy H* s& chuyén hét ion CO:™ thanh HCO;, sau d6 chuyén mot phan HCO,
thanh CO2.

Str dung ket qua o trén: Ny =Ng. g SN . =(b—a) mol

O TN2: Phan Gng véi H* de giai phong COz Ap dung bao toan dién tich trong phan

{rng va bao toan nguyén tb C:

ﬂ)n =2n_,
CO3™ phan tGng
= =n,. =2ny = ng, =0,5b mol.
IlCO%' phan tng = nCOz

V —
CO, (TN;) — CO, (TN;) :>b a :13 a= 075b

Neo, vy Voo, 056 2V

n

Vi du 9: Cho tir tir 450 ml dung dich HCI 1M vao 500 ml dung dich X géom Na,COs
va NaHCO; thi thu dugc 5,6 lit khi (dktc) va dung dich Y. Cho dung dich Y tac
dung voi dung dich Ba(OH), du thi thu dwoc 19,7 gam két tua. Nong d6 mol cua
Na,CO3va NaHCO; trong dung dich X lan luot Ia:
A. 0,2M va 0,15M. B. 0,2M va 0,3M.
C.0,3M va 0,4M. D. 0,4M va 0,3M.
(THPT Chuyén Nguyén Hué — Ha Néi, nim 2011 — 2012)

Huéng dan giai

fico, = 252 64 ~0,25 mol
__gidtiet . =Ny =1.0,45=0,45 mol
19,7

Ng,co, = 97 ——=0,1 mol.

Str dung két qua ¢ trén, ta co:

Ny =N + N, <0,45=n

; +0,25=n

=0,2 mol = ny, ,, =0,2 mol.

o3~ CO>”

BTC _ _
Nt =g, o, <:>0,2+an05 =0,25+0,1

<n, - =0,15mol = ngyq,, =0,15 mol

HCO,
0,15

— [Na,CO, 1= 22 —0,4M; [NaHCO, ] = 212 _ 0.3m.

0,5 0,5
Phudng phap g1a1
¥ .
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Biét 1 <=9 <2 Tim médi quan hé giira n

CO, nOH’ 2 ncof* .

Huéng dan giai
Vi 1< = Z

n

— <2 nénOH" di phan ung hét va phan ing tao ra ca hai muéi CO%
0,
va HCO; . Nhu vay, ion OH~ da duoc thay thé bai cac ion CO3~ va HCO;
Ap dung bao toan dién tich va bao toan nguyén té C:

ﬂT—)n L =N, +2n
3

két qua thu dugc s CO CO? N nOH_ _nCO2 _ nCOZ_
) — 3
Neo, = ano; + nco%*
Mg rong ra, d6i véi phan tng cia SO, véi dung dich kiém, tao ra ca mudi axit va
muoi trung hoa, ta cling co: |n = —ng, = g

Bai tap vi du

Vi du 10: Hip thu hoan toan 4,48 lit khi CO;, (¢ dktc) vao 500 ml dung dich hdn
hop gom NaOH 0,1M va Ba(OH); 0,2M, sinh ra m gam két tua. Gia tri caa m Ia:
A. 9,85. B. 11,82. C. 17,73 D. 19,70.
(Pé thi tuyén sinh Pai hoc khéi A nidm 2008)

Huéng dan giai
Cach 1: Str dung phuong trinh ion rit gon
gia thiét n _ 4948

=0,2 mol va N, om), = 0,2.0,5=0,1 mol = n ., = 0,1 mol

204
—BTOH =20 o, + Ngon = 2:0,2.0,5+0,5.0,1=0,25 mol.
sk n_ , ,
2851 <21 <2 phan g tao ra ca mudi axit HCO; , mudi trung hoa CO:™ .

nco2
CO, +20H  ——CO? +H,0 (1)

X—2X ——> X

CO, + OH" ——sHCO; 2)
Y—™>Y — Y
Ba®* + CO;” ——BaCO, 3)

N _|[X+y=ng, =0.2 x=0,05mol
T (1) va (2) ta c6:

2x+y=n_ —025 y =0,15 mol
Vin_. =01>n_ . =0,05 nén mol BaCOs tinh theo mol CO7 :

= nBaCO3 = nCO > =0,05 mol = mBaCO3 =0,05.197=|9,85 gam
Cach 2: Str dung bao toan dién tich
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E SN, = 22,4 =0,2 mol vang, g, =0,2.0,5=0,1 mol=n_.. =0,1 mol
— 0, =20, on), + Nyeon = 2:0,2.0,5+0,5.0,1=0,25 mol.
Do 1< — <2 nén phan ung tao ra ca mudi axit HCO; va muébi trung hoa Ccoy .
nco2

Van dung két qua trén, tacoin , =n_, —ng, =0,25-0,2=0,05 mol.

OH™

Vin_. =01>n_ . =0,05 nén mol BaCOs tinh theo mol Cco; :

= N0, =N =0,05 mol = my,, =0,05.197=(9,85 gam

Vi du 11: Cho V lit khi CO, hap thu hoan toan béi 200 ml dung dich X gom
Ba(OH); 0,5M va NaOH 1,0M. Tinh V dé két taa thu duoc la cyc dai ?
A. 224 1it< V< 6,72 lit. B. 2,24 1it<V < 5,6 lit.
C.2,241it<V <8,96 lit. D.2,241it<V <4,48 lit.
(Pé thi THPT Chuyén Hing Vuong — Phi Tho, niam 2010 — 2011)

Huéng dan giai

BT OH _ _
s e ——n,, = 2nBa(OH)2 +ny,0q =0,5.0,2.2+1.0,2 =0,4 mol
' dién li
— N, =Ny, oy, =0,1 mol.

Khi suc CO; vao X, dé tao thanh luong két taa Ion nhat thi :
2N, =0,1 mol.

=0,1(1)

nco_%* tao thanh

— S NEw OH du iy, =Ny =

bién luan A -~ ha&t - =
—————>Néu OH" hét:n cor Moy T Mo, max @)

wao {ncoz win = 0,1 mol {Vcozmm =2,241it

— =S =
Neo e = 0,3 mol Veo, ma =0,721it
Khi [2,24<V,, <6,72| thin_, . >0,1mol valugng két tua dat cuc dai.

Phuong phap giai

Phdan ung cua dung dich axit voi dung dich chiza ion [Al(OH), ]
Ban chat cua phan ung 1a: H* 1dy OH™ dé tao ra H.0. Néu H* Iy 1 nhém OH™
trong [AI(OH), ] thi s& tao ra AI(OH)s, con néu liy ca 4 nhém OH thi sé tao ra
AR
Vay ap dung bao toan dién tich trong phan utng va bao toan nhém OH™ :

o, =
keét qua thu dugc H OH™ phén ting
- — —
3 = | My 4n[A1(OH)4]‘ 3nAl(OH)3

D on- phan g — 4n[Al(OH)4 r 2 Maiom),

Bai tap vi du
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Vi du 12: Cho 200 ml dung dich Y gom Ba[AlI(OH)4]. 0,1M va NaOH 0,1M tac
dung véi dung dich HNOj3 thu dugc 0,78 gam két taa. S6 mol HNOs t6i da can dung
la:
A.0,15. B.0,13. C.0,18. D. 0,07.
(Pé thi THPT Chuyén Hung Vuong — Pha Tho, nam 2010 - 2011)

Huéng dan giai

Nhén xét: Do n, gy, >n nén con mot lugng ion nhdm nam trong dung dich

[AI(OH), T
¢ dang [AL(OH),]” du hodc APP*.
So d6 phan @ng:

NaNoO,
—nei® s {Ba(NO,), + AIOH), 4
dung dich Y{Ba[Al(OH”]z R Ba[AI(OH),], du
NaOH NaNO,
—wimebe2_, I Ba(NO,), + AI(OH), ¥
AI(NO,),

Nhu vay, phan tng c6 thé xay ra theo hai hudng khac nhau:
Huong (1): H* trung hoa hét OH™, sau d6 chuyén [AI(OH),] thanh 0,01 mol
Al(OH)3. Truong hop nay lwong H* phan tng it nhat.
Huong (2): H* trung hoa hét OH™ va chuyén hét [AI(OH),] trong dung dich
thanh AI(OH)s, sau d6 hoa tan bét Al(OH)3 dé cudi cung con 0,01 mol Al(OH)s.
Truong hop nay H* phan wng la nhiéu nhat. Theo yéu cau caa bai, ta tinh toan
luong H* theo hudng (2).
Cach 1: Su dung phuong trinh ion rat gon

H + OH ——H,0 (1)

0,02«——0,02

H® + [AI(OH),]——AI(OH), +H,0 (2)

0,04<—0,04 —— 0,04

3H" + AI(OH),——AI(OH), +3H,0 (3)

0,09<—0,03
Theo gia thiét va céc phan ing (1), (2), (3), ta ¢6: ny, =n . =0,15mol.
Céch 2: Str dung bao toan dién tich
Ap dung bao toan dién tich trong phan wng caa H* véi dung dich chia OH va
[AI(OH), ], ta cé:
—n,, =n__ +4n _3nAl(OH)3 =0,02+4.0,04-3.0,01=0,15 mol

[AI(OH), "

:an =0,15 mol:>nHN03 =10,15 mol
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Vi du 13: Cho 86,3 gam hdn hop X gém Na, K, Ba va Al,Os (trong d6 oxi chiém
19,47% vé khdi lugng) tan hét vao nude thu duoc dung dich Y va 13,44 lit H,
(dktc). Cho 3,2 lit dung dich HCI 0,75M vao dung dich Y thu duoc m gam két tua.
Giatriciam la

A. 54.6. B. 10,4. C.23/4. D. 27,3.

Huéng dan giai
Khi cho hdn hop X vao nudc xay sé ra cac phan ung: K, Na, Ba tac dung véi nudc
giai phong Hz va tao thanh dung dich kiém (1), Al,Os tan hét trong kiém tao thanh
[AI(OH),] (2).
Ap dung bao toan dién tich trong H.O va bao toan H trong nhém — OH cua nudc, ta
co:

13,44
nOH’ trong HOH = nH* trong HOH = 2nH2 = 2 22 4 = 1’2 m01
&)SHAIZQ =ng, = 19,47%.86,3 _ 1,05 mol=n,, , =0,35 mol

Trong phan rng cia AlOs v6i OH™ , ta co:

ALO, + 20H +3H,0——2[AI(OH),]

0,35—— 0,7 —> 0,35
Suy ra: Trong dung dich Y ¢6 0,7 mol [AI(OH),] va (1,2—-0,7) = 0,5 mol OH"
Khi cho 2,4 mol H* vao dung dich Y, s& xay ra phan tng trung hoa ion OH- va phan
ing véi ion[AI(OH), ] tao ra két tua:
n_, =4

n —
H* [AI(OH), I

S Ny0m), = 0,3 mol = Ny 0m), = 23,4 gam

3nAl(OH)3 +n, . < 2,4=4.0,7-3n +0m5

AI(OH);

Vi du 14: Cho 2,13 gam hdn hop X gom ba kim loai Mg, Cu va Al ¢ dang bot tac
dung hoan toan véi oxi thu dugc hdn hop Y gém cac oxit ¢ khéi lwong 3,33 gam.
Thé tich dung dich HCI 2M vira da dé phan ang hét véi Y 1a:
A. 90 ml. B. 57 ml. C.75ml. D. 50 ml.
(Pé thi tuyén sinh Dai hoc khéi A nam 2008)

Huéng dan giai
Goi cbng thirc chung cua ba kim loai trong X 1a M.

M —>*°(§;‘ M,0, —>*(;'§' MCI,

Caéch 1: Ap dung bao toan dién tich trong phan tng ciia HCI véi O™ trong oxit
BTKL my o —My  3,33-2,13

—— N, o= =0,075 mol.
trong oxit 16

ﬂ)nw = 2n02,/m =0,15 mol < n,, =0,15 mol

=V —w=0,075 lit =|75 ml

dd HCl —
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Céch 2: Ap dung bao toan dién tich trong phan tu oxit va mudi

m —m —
— B sn = MO LR 3,33-2,13 =0,075 mol.
O~ trong oxit 16 16
ﬂ)na, =2noz, =0,15 mol = n,, =0,15 mol
_ 0,15 ,
=V, oy = —— =0,075 lit =[75 ml

Vi du 15: Hoa tan hoan toan hdn hgp X gom 0,2 mol Fe va 0,2 mol Fe,03 vao dung
dich axit H.SO4 loang (dw), thu duwoc 2,24 lit khi (dktc) va dung dich Y. Cho luong
du dung dich NaOH vao dung dich Y, sau khi phan ung Xay ra hoan toan thu dugc
m gam két tua. Gié tri nho nhat cua m 1a:
A. 54,0. B.59,1. C. 60,8. D. 57,4.
(Pé thi tuyén sinh Cao dang nam 2011)

Huéng dan giai
So d6 phan tng:

Fe:0,2 mol

Fe*',Fe™ o4
+H,S0,
Fe, 0, :0,2 mol

0> ———> ket tha
4

hén hop X{
2,24 lit khi H,

Cac hudng tu duy:

+ Huéng 1: Tinh khéi lwong két tua biang cach tinh §6 mol cua Fe(OH),
Fe(OH)s. V6i hudng tu duy nay ta sir dung bao toan nguyén to Fe.

+ Huwéng 2: Tinh khdi luong két tiia bang cach tinh khdi lugng cta cac ion Fe?*,
Fe®* va khéi lugng cia nhém OH™ . V6i hudng tu duy ndy ta sir dung bao toan dién
tich dé tinh mol OH™. Do phan tng hoa hoc xay ra nhiéu giai doan nén ap dung
bao toan dién tich cho dung dich sau phan tng 1a hop 1y nhat. Trong dung dich sau
phén ting chi con Na* vaSO; ", néu biét mol SO’ s& biét dugc mol OH™ .
=3.0,2=0,6 mol.

BT O
= =
— Ny, =N, 3nFe203

Theo bao toan nguyén té H va géc SO. ta co:

n

50, =Ny, Ny =0,1+0,5=0,7 mol =N, =0,7 mol

Trong phan tng cia dung dich Y véi NaOH, SO~ da dugc thay thé bang ion OH™ .

BTDT _ _ _
———n, —2n3042, =1,4 mol=m =m +m

Fe(OH),, Fe(OH), Fe trong X

= Mg o), reon, = (0:2+0,2.2)56 +1,4.17=|57,4 gam

Vi du 16: Cho m gam hén hop X gom FeO, Fe,0s, FesO,4 vao mét lugng vira di
dung dich HCI 2M, thu duoc dung dich Y c6 ti 16 s mol Fe?* va Fe®* 1a 1: 2. Chia
Y thanh hai phan bang nhau. C6 can phan mot thu dugc m: gam mudi khan. Suc khi
clo (dw) vao phan hai, cd can dung dich sau phan tmg thu dugc m, gam mudi khan.
Biét m, —my = 0,71. Thé tich dung dich HCI di dung la:

A. 160 ml. B. 80 ml. C. 240 ml. D. 320 ml.

(Pé thi tuyén sinh Cao ding nam 2009)
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Huéng dan giai
So do6 phan ung:
cO can

FeO, Fe,0, .o ) T M, gam muoi
m gam ————dungdich Y .

oz > M, gam muoi

e,0,

Theo gia thiét: m, — m; = 0,71 gam, suy ra khéi lugng Cl, da phan ung véi FeCl, 1a
0,71 gam.

gia thiét nFez" — l
n 2 R n_, =0,02 mol
- Fe> tir (1) va (2) Fe

0,71

n_ . =0,04 mol
—E 5n_,. =2n, =2.—-—=0,02 mol ‘
Fe 2 71

ﬂ)nﬁ_ =2n_.. +3n,_. =2.0,02+3.0,04=0,16 mol = ny,, =0,16 mol

Fe2+

. 1
Vay thé tich dung dich HC1 da phan tng la: Vg, o = 2.% =0,16 lit =160 ml

Phuong phap giai

Cho h(’zn hep kim loai va oxit kim loai phan @ng véi dung dich HNOs, tao
san pham khir duy nhat 1a NO. Tinh s6 mol HNO3; tham gia phan @ng.

Huéng dan giai

Ban chat phan &ng:
0> +2H"——H,0
4H" +NO; +3e——>NO+2H,0
Ap dung bao toan dién tich cho phan ung trao doi gitra O véi H', ta co:

Ap dung bao toan dién tich trong phan tng oxi héa — khir , ta co:
nH" = nNOS’ + nelectron trao d6i Nyo + 31‘lNO At

Vay s6 mol HNOs can diing 1a: [nyyo, =0, =20, +4ny,

Bai tap vi du

Vidu 17: Cho 39,2 gam‘hSnrhqp M gdm Fe, FeO, Fe;04, Fe203, CuO va Cu (trong
d6 oxi chiem 18,367% ve khoi lugng) tac dung vira du véi 850 ml dung dich HNOs
nong do a mol/l, thu duoc 0,2 mol NO (san pham khtr duy nhat cua N*°). Gia tri cua
ala
A. 2,0. B. 1,5. C. 3,0. D. 1,0.
(Pé thi THPT Chuyén —Pai hoc Vinh, nim 2012 — 2013)

Hudng dan giai
_18.367%.39.2 _ ) 45 ol

Turgia thiét, suy rain, |\ = 16
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Van dung két qua trén, ta co: ny,, =n . =2n_, +4ny,

SNy =2.0,45+4.0,2 =1,7 mol = [HNO, | =% = [2Mm]

HNO,

B

Vi du 18: Hoa tan hoan toan 0,1 mol FeS; trong 200 ml dung dich HNO3; 4M, san
pham thu dwoc gom dung dich X va mét chat khi thoat ra. Dung dich X c6 thé hoa
tan téi da m gam Cu. Biét trong cac qua trinh trén, san pham khur duy nhat ciaa N*°
déu 1a NO. Gia tri cua m Ia:
A.128. B. 6,4. C.9,6. D. 3,2.
(Pé thi tuyén sinh dai hoc khéi B nam 2012)

Huéng dan giai
dién li _ _ _ —
——n,, = N6 =Nino, = 0,2.4=0,8 mol.
Trong phan img ciia FeS voi HNO, chat khir 1a FeS,, chét oxi hoa 1a HNOs, sin
pham khtr 1a NO. S6 oxi hoa cua Fe thay doi tir +2 1én +3, s0 oxi hoa cua S thay doi
tr —1 1én +6, s6 oxi hoa cia N thay doi tir +5 ve +2.

BTE _ _ _
———>15ngg = 3nNog ohin g & 19:0,1= 3nNOg ohin ing = TNOS phin ing — 0,5 mol
BTN _ _ = - =
rlNog trong X nNo; ban ddu rlNog phandng 0,8-0,5=0,3 mol.

Suy ra dung dich X ¢6 cac ion: Fe**, SO,”, NO; va c6 thé con ion H.
Ap dung bao toan dién tich cho dung dich X, ta co:

ﬂ)%%y +n,. = 2“505* + nNO; <3.0,1+ n, = 2.0,2+0,3 <= n. = 0,4 mol

Trong phan tng ciia Cu v6i dung dich X, chat khir 1a Cu, chat oxi héa 1a NO; trong
mdi truong H* va Fe?*,

) n_, -
— x5 Tilg mol —— <4 = NO, du.
n
NO;”

Nhu vay, khi cho X phan tng véi Cu, sé mol electron trao dbi tinh theo Fe3* va H*.

A 3 I-nCu 3
Taco: 2ng, =n_;, +ZnH+ c>26—4:0,1+z.0,4:>mcu =12,8 gam

Vi du 19: Cho a gam hdn hgp A gém Fe,03, FesOs, Cu vao dung dich HCI du thdy
c6 1 mol axit phan &ng va con lai 0,256a gam chat ran khong tan. Mat khéc, khi
hoan toan a gam hdn hop A bang H, du thu dugc 42 gam chat ran. Tinh % khdi
lugng Cu trong hon hop A?

A. 25,6%. B. 50%. C. 44,8%. D. 32%.

Huéng dan giai
Ban chat phan tng cia A dung dich HCI du (1) 1a: H* (1 mol) tac dung véi O™
trong cac oxit Fe,0s, FesO, dé tao ra mudi Fe(ll), Fe(l11) va H,O; Cu phan ting voi
mubi Fe(111) tao thanh mudi Cu(Il) va Fe(Il). Nhu vay, dung dich thu duoc sau phan
rng chi c6 mudi CuCl, va FeCly, 0,256a gam chét rin con lai 1a Cu du.
Khi khtr hoan toan A bang Hy, s& thu dugc hdn hop kim loai 1a Cu, Fe. Vay 42 gam
chat ran 1a khéi luong cua Fe va Cu.
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Ap dung bao toan dién tich trong phan wng cua cac oxit sit véi HCI, ta co:

—l =0,5 mol.

BTDT
% = =
nHJr 21’102’ trong X A nOZ’ trong X 2

Theo bao toan khéi luong, ta co:

a= rnOz’ trong X + mFe, Cu trong X =50 gam = mCu dv — 0, 256a = 12,8 gam
—_—
0,5.16 42
= = - = k
= rn(Cu2+ , Fe>") trong muoi 641’1Cu2+ + 56nFez+ mFea Cu trong X le du 29’ 2 gam ( )

42 12,8
Theo bao toan dién tich trong dung dich mubi clorua, ta co:
2n ., +2n_, =n . =1mol (*¥)

e {64nc . +56n ,, =29,2 {nm —0.15 mol

n, = 0,35 mol

= %m,, ZW'NO% = [44.8%

BAI TAP AP DUNG
1. Bai tdp co loi giai
Bai tap danh cho hoc sinh 16p 11
Cau 1: Mét dung dich X gém 0,01 mol Na*; 0,02 mol Ca®; 0,02 mol HCO; va a
mol ion X (b6 qua su dién li cia nudc). lon X va gia tri cua a la:
A.Cl" va0,01. B.NO; va0,03.

C.CO; va 0,03. D.OH™ va0,03.
(Pé thi tuyén sinh Pai hoc khéi B nam 2012)

Cau 2: Mét dung dich chira 0,02 mol Cu?*, 0,03 mol K*, x mol CI~ vay mol SO; .
Tong khoi lugng cac mudi tan ¢6 trong dung dich 1a 5,435 gam. Gia tri ctia x va y
lan luot la:

A. 0,01 va0,03. B. 0,02 va 0,05.

C.0,05va0,01. D. 0,03 va 0,02. )
Cau 3: Tron 3 dung dich HCI 0,3M; H,SO4 0,2M va‘ H3PO4 0,1M véi nhitng thé
tich bang nhau thu dugc dung dich X. Dung dich Y gom NaOH 0,1M va Ba(OH)2
0,2M. Bé trung hoa 300 ml dung dich X can vira du V ml dung dich Y. Gié tri cua
Vla:

A. 600. B. 1000. C. 333,3. D. 200.
Cau 4: Hoa tan hoan toan x mol Fe vao dung dich chira y mol FeCls va z mol HCI,
thu dugc dung dich chi chira mét chat tan duy nhat. Biéu thac lién hé gitra X, y va z
la:

A xX=y-2z B.2x=y +z.

C.2x=y+2z D.y=2x.

(Pé thi tuyén sinh Pai hoc khéi B nim 2013)

Cau 5: Dung dich X chua 0,025 mol CO?’; 0,01 mol Na*; 0,25 mol NH; va 0,3
mol CI”. Cho 270 ml dung dich Ba(OH); 0,2M vao dung dich X va dun nhe (gia st
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nudc bay hoi khong dang ké). Tong khéi lwong dung dich X va dung dich Ba(OH);
giam sau qua trinh phan tng la:
A. 7,015. B. 6,761. C. 4,215. D. 5,296.
(Pé thi THPT Chuyén Hung Vuong — Pha Tho, nam 2011 — 2012)
Cau 6: Dung dich X chta cac ion: CO;, SO;~, SO;, 0,1 mol HCO; va 0,3 mol
Na*. Thém V lit dung dich Ba(OH) 1M vao X thi thu duoc lugng két tua I6n nhat.
Gia tri nho nhat caa V la:
A.0,15. B. 0,25. C. 0,20. D. 0,30.
Cau 7: Dung dich X chua cac ion sau: AI**, Cu?, SO~ vaNO; . Bé két tua hét ion
SO2"¢6 trong 250 ml dung dich X can 50 ml dung dich BaCl, 1M. Cho 500 ml
dung dich X tac dung véi dung dich NH3 du thi duoc 7,8 gam két tua. Co can 500
ml dung dich X dugc 37,3 gam hdn hop mudi khan. Nong do mol/l cia NO,~ Ia:
A. 0,2M. B. 0,3M. C. 0,6M. D. 0,4M.
Cau 8: Cho dung dich X gém: 0,007 mol Na*; 0,003 mol Ca?*; 0,006 mol CI;
0,006 HCO; va 0,001 mol NO, . B¢ loai bo hét Ca?* trong X can mot lugng vira
da dung dich chira a gam Ca(OH).. Gidtriciaa la
A. 0,222. B. 0,120. C. 0,444, D. 0,180.
(Dé thi tuyén sinh Pai hoc khéi A nam 2010)
Cau 9: Dung dich X chira 0,15 mol Fe®*; x mol AI**; 0,25 mol SO; vay mol CI™.

Cho 710 ml dung dich Ba(OH), 1M vao dung dich X thu dugc 92,24 gam két tua.
Gié tri cua x va y lan luot la:
A. 0,23 va 0,64. B. 0,5va 0,45.
C.0,3va0,85. D. 0,3 va 0,45.
Cau 10: Hon hop chat rin X gdom 6,2 gam Na;O, 5,35 gam NH.CI, 8,4 gam
NaHCO; va 20,8 gam BaCl,. Cho hdn hgp X vao nudc du, dun nong. Sau khi két
thlic cac phan tng thu duoc dung dich Y chira m gam chét tan. Gia tri m la
A. 42,55, B.11,7. C. 30,65. D. 17,55.
(Pé thi THPT Chuyén KHTN, nim 2011 — 2012)
Cau 11: Hép thu hoan toan 13,44 lit CO, (dktc) bang 500 ml dung dich NaOH aM,
thu duoc dung dich X. Cho tir tir 200 ml dung dich HCI 1M vao X, thu duoc 1,12 lit
khi (dktc) va dung dich Y. Gia tri cua a la:
A.15M. B. 1,2M. C.2,0M. D. 1,0M.
Cau 12: D6t chay hoan toan m gam FeS; bang mét lugng O vira du thu dugc khi
X. Héap thy hét X vao 1 lit dung dich chita Ba(OH), 0,2M va KOH 0,2M thu duoc
dung dich Y va 32,55 gam két taa. Cho dung dich NaOH vao dung dich Y lai thay
xuat hién thém két tua. Gié tri caa m la:
A. 24 gam. B. 27 gam. C. 30 gam. D. 36 gam.
(Pé thi THPT Chuyén Nguyén Hué — Ha Néi, nam 2010 — 2011)
Cau 13: Cho tur tir 200 ml dung dich hon hop HCI 1M va H,SO4 0,5M vao 300 ml
dung dich Na;COz 1M thu dugc V lit khi (dktc) va dung dich X. Cho dung dich X
phan ng véi dung dich Ba(OH), du thu duoc m gam két tua. Gia trj cua V va m Ia:
A. 2,24 1it, 39,4 gam. B. 2,24 lit, 62,7 gam.
C. 3,36 lit, 19,7 gam. D. 4,48 lit, 39,4 gam.
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Cau 14: Cho 7,8 gam kali tac dung vdi 1 lit dung dich HCI 0,1M sau phan ung thu
dugc dung dich X va V lit Hz (dktc). Cb can dung dich X thu dugc m gam chét rin
khan. Gia tri cua V va m lan luot 1a
A. 2,24 va7,45. B. 1,12 va 3,725.
C.1,12va 11,35. D. 2,24 va 13,05.
(Pé thi THPT Chuyén —Pai hoc SPHN, nam 2011 - 2012)
Cau 15: Cho m gam hdn hgp gom (Al, Mg, Cu) phan tng véi 200 ml dung dich
HNO; 1M. Sau phan tng thu dugc (m + 6,2) gam mudi khan gom 3 mudi. Nung
mudi ndy t6i khoi lugng khong doi. Hoi khdi lugng chét ran thu dugc & bao nhiéu
gam ?
A.m. B.m+ 3,2. C.m+16. D.m+0,8.
Bai tap danh cho hoc sinh 16p 12
CAu 16:Hoa tan hoan toan 7,8 gam hdn hop gdm Al va Al,O3 trong 500 ml dung
dich NaOH 0,5M thu duoc 3,36 lit Hz (dktc) va dung dich D. Thé tich HCI 2M can
cho vao D d thu duogc luong két taa lon nhat 1a:
A.0,1751it.  B.0,1251it.  C. 0,25 lit. D. 0,52 lit.
Cau 17: Hoa tan hoan toan m gam hdn hop gom Na.O va Al,Oz vao nude thu dugc
dung dich X trong sudt. Thém tir tir dung dich HCI 1M vao X, khi hét 100 ml thi bat
dau xuét hién két taa; khi hét 300 ml hoic 700 ml thi déu thu dugc a gam két tua.
Gia tri ciaa va m lan luot 13
A. 23,4 va 56,3. B. 23,4 va 35,9.
C.15,6va27,7. D. 15,6 va 55,4.
(Pé thi tuyén sinh Pai hoc khéi A nam 2012)
Cau 18: Cho m gam NaOH vao 2 lit dung dich NaHCO3 nong d6 a mol/l, thu dugc
2 lit dung dich X. L4y 1 lit dung dich X tac dung véi dung dich BaCl, (du) thu dugc
11,82 gam két taa. Mt khac, cho 1 lit dung dich X vao dung dich CaCl, (du) roi
dun nong, sau khi két thuc cac phan tng thu dwoc 7,0 gam két tua. Gia tri ciia a, m
tuong tng la:
A. 0,04 va 4,8. B. 0,07 va 3,2.
C. 0,08 va4,8. D.0,14va24.
(Pé thi tuyén sinh Pai hoc khbi A nim 2010)
Cau 19: Cho 400 ml dung dich E géom AICIl; x mol/lit va Alx(SO4)s y mol/lit tac
dung vé6i 612 ml dung dich NaOH 1M, sau khi céc phan ung két thic thu dugc
8,424 gam két taa. Mt khac, khi cho 400 ml E tac dung véi dung dich BaCl, (du)
thi thu duoc 33,552 gam két tia. Ti 1é x: y Ia:
A. 4:3. B. 3: 4. C.7:4. D. 3:2.
(Dé thi tuyén sinh Pai hoc khbi B nam 2011)
Cau 20: Cho tur tr 100 ml dung dich HCI 0,2M; NaHSO. 0,6M vao 300 ml dung
dich NaHCOs 0,1M, K>COs 0,2M thu dugc V lit CO; (dktc) va dung dich X. Thém
vao dung dich X 100 ml dung dich KOH 0,6M; BaCl, 1,5M thu dugc m gam két
tia. Gidtri cta V vam la:
A. 0,448 va 11,82. B. 0,448 va 25,8.
C. 1,0752 va 23,436. D. 1,0752 va 24,224,
Céau 21: Cho 200 ml dung dich Ba(OH), 0,1M vao 300 ml dung dich NaHCO;
0,1M, thu dugc dung dich X va két ta Y. Cho tir tir dung dich HCI 0,25M vao X
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dén khi bat dau c6 khi sinh ra thi hét VV ml. Biét cac phan tmg déu xay ra hoan toan.
GiadtricuaV la
A. 160. B. 80. C. 60. D. 40.
(Pé thi tuyén sinh Pai hoc khéi B nim 2013)
Cau 22: Dung dich A chira dong thoi cac chat tan: NaOH 0,2M va Ba(OH), 0,1M.
Khi dan 0,336 lit khi CO, hoic 1,456 lit khi CO, vao V ml dung dich A déu thu
duogc két taa cd sb gam bing nhau (céc thé tich khi do & diéu kién tiéu chuan). Thé
tich V la
A. 200. B. 300. C. 240. D. 150.
(Pé thi THPT Chuyén —Pai hoc SPHN, niam 2011 - 2012)
Cau 23: Dan V lit khi CO, vao 200 ml dung dich chira KOH 0,2M va Ba(OH),
0,1M, thu dugc m gam két tua tréng. Gi4 tri V nim trong khoang 0,112<V <1,456
thi gi4 tri m ndm trong khoang
A. 0,985<m<3,94 . B.2,955<m<3,94.
C. 0,985<m<2,955. D. két qua khéac.
(Pé thi THPT Chuyén—Pai hoc SPHN, nim 2012 — 2013)
Cau 24: Suc V lit CO; (dktc) vao dung dich chira a mol Ba(OH). thi thu dwoc 19,7
gam két tua TN;). Mat khéc, suc V lit CO, (dktc) vao dung dich chira a mol
Ba(OH), va a mol NaOH thi thu duoc 39,4 gam két tua (TN,). Gia tri cia V va a

tuong tng la:
A.6,72va0,1. B.56va0,2.
C.8,96va0,3. D. 6,72va0,2.

(Pé thi THPT Chuyén KHTN, nam 2012 — 2013)
Céau 25: Cho 20 gam hdn hop X gébm Cu, Fe, Al, Mg tan hoan toan trong dung dich
HNO3 lodng, nong, du thu dwgc dung dich Y va 8,96 lit khi NO (la san pham khtr
duy nhat). Cho dung dich NaOH vao dung dich Y dén khi két taa hoan toan céc
cation kim loai thi thu dugc két tua Z. Nung Z dén khéi lwong khong ddi thu dugc
m gam hon hop cac oxit. m c6 gia tri la:
A. 39,2. B. 23,2. C. 26,4. D. 29,6.
Cau 26: Cho 4,93 gam hdn hop gom Mg va Zn vao 1 cbc chira 480 ml dung dich
H.SO4 0,5M (lodng). Sau khi phan @ng két thuc cho tiép V ml dung dich hdn hop
gom KOH 0,1M va NaOH 0,7M vao coc dé két tia hét cac ion Mg?* va Zn®* trong
dung dich. Gia tri V s¢ la:
A. 486 ml. B. 600 ml. C. 240 ml. D. 640 ml.
Cau 27: Hoa tan hoan toan 10,8 gam Fe va FexOy vao dung dich HNOj3; loang du
thu dwoc dung dich X va 1,12 lit khi NO (dktc) 1a san pham khir duy nhit cua N*°.
S6 mol HNO; da tham gia phan ung la:
A.0,8. B.1,2. C.11. D.0,5.
Cau 28: Tién hanh dién phan dung dich chira m gam hdn hop CuSO, va NaCl (hiéu
Suat 100%, dién cuc tro, mang ngan xdp), dén khi nudc bat dau bi dién phan ¢ ca
hai dién cuc thi ngirng dién phan, thu dugc dung dich X va 6,72 lit khi (dktc) &
anot. Dung dich X hoa tan téi da 20,4 gam Al,Os. Gié tri cia m 1a
A. 25,6. B. 23,5 C.51,1. D. 50,4.
(Pé thi tuyén sinh Pai hoc khéi A nim 2013)

316




khangvietbook.com.vn DT: (08) 39103821 — 0903906848

CAu 29: Hoa tan hét 12,8 gam hdn hop X gébm Cu,S va FeS; trong dung dich c6
chira a mol HNO; thu dugc 31,36 |it khi NO; (¢ dktc va 1a san pham duy nhit cua
su khir N*®) va dung dich Y. Biét Y phan tng ti da voi 4,48 gam Cu giai phong khi
NO. Tinha?

A. 1,8 mol. B.1,44mol. C.192mol. D. 1,42 mol.
Cau 30: Cho m gam Fe vao 1 lit dung dich X gom H2SO4 0,1M, Cu(NO3); 0,1M,
Fe(NOs)s 0,1M. Sau khi phan {ing xay ra hoan toan thu duoc 0,69m gam hén hop
kim loai, dung dich Y va khi NO (san pham khir duy nhat). Gia tri m va khi luong
chat rin khan thu dwoc khi c¢d can dung dich Y 1a:

A. 25,8 va78,5. B. 25,8 va 55,7.

C.20va78,5. D. 20 va55,7.

Bai tap chi c6 dap an

Cau 31: Tron 100 ml dung dich c6 pH = 1 gdm HCI va HNO3 véi 100 ml dung dich
NaOH nong d6 a (mol/l) thu dwgc 200 ml dung dich c6 pH = 12. Gié tri cua a la
(biét trong dung dich [H*][OH] = 10-14):

A.0,15. B. 0,30. C. 0,03. D. 0,12.

(Pé thi tuyén sinh Pai hoc khéi B nam 2008)

Cau 32: C6 hai dung dich, méi dung dich chira hai cation va 2 anion khong triing
nhau trong cac ion sau: K*: 0,3 mol; Mg?*: 0,2 mol; NH; : 0,5 mol; H*: 0,4 mol;
CI": 0,2 mol; SO; : 0,15 mol; NO; : 0,5 mol; CO3 : 0,3 mol. Mét trong hai dung
dich trén chra cac ion la:

A K";NH}; COy; Cl". B. K*;Mg*; SO; ; CI".

C.NH]; H*; NO;; SO; . D. Mg?*; H*; SO;; CI".
Cau 33: Cho V it dung dich A chta ddng thoi FeCls 1M va Fey(SO4)3 0,5M tac
dung vai dung dich Na,CO3 c6 du, phan ung két thic thay khdi lwong dung dich
sau phan &ng giam 69,2 gam so véi tong khdi lwong cua cac dung dich ban dau. Gia
tricua V la

A. 0,24 lit. B.0,237lit.  C.0,3361it.  D.0,2lit.

Cau 34: Dung dich X ¢6 chua: 0,07 mol Na*; 0,02 mol SOj’ va x mol OH™. Dung
dich Y ¢c6 chira ClO;, NO; va 'y mol H*; tong s6 mol CIO, va NO; la 0,04. Tron
Xva'Y dugc 100 ml dung dich Z. Dung dich Z ¢6 pH (bo qua su dién li caa H20) la
A. 1l B. 2. C.12. D. 13.
(Pé thi tuyén sinh Dai hoc khéi A nam 2010)
Cau 35: Hoa tan hoan toan hdn hop gom x mol FeS; va y mol Cu,S vao axit HNO;
(vira du), thu duoc dung dich X (chi chtra hai mudi sunfat) va khi duy nhat NO. Ti
éxyla
A.1:3 B.2:1. C.1l:2 D.3: 1
Cau 36: Dung dich X gém zZn?, Cu?*, CI". Bé két taa hét ion CI” trong 200 ml
dung dich X can 400 ml dung dich AgNOs 0,4M. Khi cho dung dich NaOH du vao
100 ml dung dich X thu dugc két taa, nung két tia dén khdi lugng khong doi thu
duoc 1,6 gam chat ran. Nong do mol ciia Zn?* trong dung dich X 1a:
A. 0,2M. B. 0,3M. C. 0,4M. D. 0,1M.
(Pé thi THPT Chuyén — Pai hoc SPHN, niam 2011 — 2012)
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Cau 37: Tron dung dich chira Ba?*; 0,06 mol OH™, 0,02 mol Na* véi dung dich
chira 0,04 mol HCO;, 0,03 mol CO3 va Na*. Khéi lugng két tia thu dugc sau khi
tron la:
A. 1,97 B. 7,88. C.5,91. D. 3,94.
(Pé thi THPT Chuyén — Pai hoc SPHN, nam 2011 - 2012)
Cau 38: Dung dich A c6 chua céac ion Ba?* (x mol), H* (0,2 mol), CI" (0,1 mol),
OH™ (0,4 mol). Cho tir tir dung dich KoCO3 1M vao dung dich A dén khi thu duoc
luong két taa I6n nhat, thay tiéu ton V lit dung dich K,COs. Gié trj cua V la:
A.0,15. B.0,4. C.0,2. D. 0,25.
(Pé thi THPT Chuyén KHTN, nam 2011 — 2012)
Cau 39: Cho dung dich X gém 0,09 mol Na*; 0,05 mol Ca%"; 0,08 mol Cl"; 0,1 mol
HCO; ; 0,01 mol NO; . Bé loai bo hét ion Ca?* trong X can dung 1 lugng vira dua
dung dich chira a gam Ca(OH).. Gia tri cua a la:
A. 2,96 . B. 4,44. C.74. D. 3,7.
(Pé thi THPT Chuyén Nguyén Hué — Ha Nbi, nam 2010 — 2011)
Cau 40: Mot loai nuge cing ¢ chira Ca?* 0,002M; Mg?* 0,003M vaHCO; . Hay
cho biét can lay bao nhiéu ml dung dich Ca(OH), 0,05M dé bién 1 lit nuéc cing dé
thanh nuéc mém (coi nhu cac phan @ng xay ra hoan toan va két taa thu dugc gom
CaCO3 va Mg(OH)y).
A. 200 ml. B. 140 ml. C. 100 ml. D. 160 ml.
(Pé thi THPT Chuyén Nguyén Hué — Ha Néi, nam 2010 — 2011)
Cau 41: Hoa tan hoan toan 8,94 gam hdn hop gém Na, K va Ba vao nudc, thu dugc
dung dich X va 2,688 lit khi H2 (dktc). Dung dich Y gém HCI va H,SO,, ti 1& mol
tuong tng 1a 4: 1. Trung hoa dung dich X bai dung dich Y, tong khéi lugng cac
mudi duoc tao ra la
A. 13,70 gam. B. 18,46 gam. C. 12,78 gam. D. 14,62 gam.
(Pé thi tuyén sinh Pai hoc khéi A nam 2010)
Cau 42: Mot loai phén cé cong thuc K,SO4.M,(S04)s.nH20. Ly 7,485 gam phén
nay nung toi khdi lugng khong doi thi con lai 4,245 gam phén khan. Mat khéc lay
7,485 gam phén d6 hoa tan vao nudc rdi cho tac dung véi BaCly du thi thu duwgc
6,99 gam két tia. Kim loai M va gié tri n lan luot 12
A.Cr, 24. B. Al, 24. C. Fe, 24. D. Al, 12.
(Pé thi THPT Chuyén — Pai hoc Vinh, nam 2011 - 2012)
Cau 43: Cho 200 ml dung dich KOH 0,9M; Ba(OH), 0,2M vao 100 ml dung dich
H,S04 0,3M va Al»(SO4)s 0,3M. Sau khi cac phan ng xay ra hoan toan, khdi luong
két taa thu duoc Ia:
A.932gam. B.10,88gam. C. 14 gam. D. 12,44 gam.
(Pé thi THPT Chuyén Nguyén Hué — Ha Néi, nam 2010 — 2011)
Cau 44: Hoa tan 4,6 gam Na vao dung dich chira 200 ml dung dich HCI xM, thu
dugc dung dich Y. Cho Y tac dung véi 100 ml dung dich AICIs 0,6M, thu dugc
1,56 gam két tua. Gia trj x Ia:
A.0,7. B.0,8. C.0,5. D.14.
(Pé thi THPT Chuyén KHTN, niam 2011 — 2012)
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Céau 45: Cho 100 ml dung dich chira NaOH 1M, KOH 1M va Ba(OH).1,2M vao
100 ml dung dich AICI; xM thi thu duoc 9,36 gam két tia. Vay néu cho 200 ml
dung dich NaOH 1,2M vao 100 ml dung dich AICI; XM thi khéi lugng két tia thu
duoc va gia tri cua x la (biét cac phan (ng xay ra hoan toan):
A. 11,70 gam va 1,6. B. 9,36 gam va 2,4.
C.6,24 gamval4. D. 7,80 gam va 1,0.
(Pé thi THPT Chuyén Nguyé&én Hué— Ha Néi, nam 2011 - 2012)
CAu 46: Cho m gam Na vao 250 ml dung dich hdn hop gém HCI 0,5M va AICl3
0,4M. Sau phan tmg thu duoc két tua cd khdi lugng 1a (m — 3,995) gam. m c6 gié tri
la:
A. 7,728 gam hoac 12,788 gam. B. 10,235 gam.
C. 7,728 gam. D. 10,235 gam hoic 10,304 gam.
Cau 47: Hoa tan hét m gam Aly(SO4)s vao H20 thu dugc 300 ml dung dich X. Cho
150 ml dung dich X tac dung véi dung dich chira 0,3 mol NaOH, két thic cac phan
tmg thu duoc 2a gam két tua. Mit khéc, cho 150 ml dung dich X con lai phan ng
vé6i dung dich chira 0,55 mol KOH, két thic cac phan wng sinh ra a gam két tua. Gia
tri cia m va a lan luot 13
A. 51,30 va 3,9. B.51,30va7,8.
C. 25,65 va 3,9. D. 102,60 va 3,9.
(Pé thi THPT Chuyén — Pai hoc Vinh, ndm 2012 — 2013)
Cau 48: X la dung dich Alx(SO4)s, Y la dung dich Ba(OH),. Tron 200 ml X vai 300
ml Y duogc 8,55 gam két taa. Tron 200 ml X voi 500 ml Y dwgc 12,045 gam két tua.
Nong d6 mol/l caa dung dich X va Y lan luot la:
A. 0,1M va 0,05M. B. 0,1M va 0,2M.
C. 0,05M va 0,075M. D. 0,075 va 0,1M.
(Pé thi THPT Chuyén — Pai hoc SPHN, niam 2011 — 2012)
Cau 49: Dung dich A chira m gam NaOH va 0,3 mol NaAlO,. Cho tur tir dung dich
chira 1 mol HCI vao dung dich A, thu dugc dung dich B va 15,6 gam két taa. Suc
khi CO; vao dung dich B thay xuat hién két ta. Gia tri cua m 1a:
A. 24, B. 16. C.s. D. 32.
(Pé thi THPT Chuyén KHTN, nam 2011 — 2012)
Cau 50: Cho m gam NaOH vao 300 ml NaAlO, 0,5M dugc dung dich X. Cho tur tir
dung dich chaa 500 ml HCI 1,0M vao dung dich X, thu dugc dung dich Y va 7,8
gam chét két tua. Suc CO, vao dung dich Y khdng thay xuit hién két tua. Gié tri cua
m la:
A. 4,0 gam. B.12,0gam. C. 8,0 gam. D. 16,0 gam.
Cau 51: 16,9 gam hdn hop Na, Al hoa tan hét vao nude du thu dugc dung dich X.
Cho X phan tng vira hét 0,8 mol HCI dugc 7,8 gam két tua. Tinh khéi lugng Al ban
dau.
A. 2,7 gam. B.3,95gam. C.5,4 gam. D. 12,4 gam.
(Pé thi THPT Chuyén Hing Vuong — Phi Tho, nam 2011 — 2012)
Cau 52: Cho tir tir dung dich chira a mol HCI vao dung dich chira b mol Na;COs
dong thoi khudy déu, thu duge V lit khi (¢ dktc) va dung dich X. Khi cho du nudc
voi trong vao dung dich X thay c6 xuat hién két tua. Biéu thirc lién hé giita V vai a,
b la:
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A.V =224(a-h). B.V=112(a-b).
C.v=11.2(a+h). D.V=224(a+h).
(Pé thi tuyén sinh Pai hoc khéi A nam 2007)
Cau 53:Cho tur tir dung dich chira 0,3 mol HCI vao dung dich chira m gam hén hop X
gom K2COs, NaHCO; thi thay ¢6 0,12 mol khi CO; thoat ra. Cho dung dich Ca(OH);
du vao m/2 gam hdn hogp X nhur trén thdy c6 17 gam két tia. Gia tri cia m la
A. 19,14 B. 38,28. C. 35,08. D. 17,54.
(Pé thi THPT Chuyén Nguyén Hué — Ha N6i, nam 2011 — 2012)
Céau 54: Cho tur tr 200 ml dung dich HCI vao 100 ml dung dich chira Na,COs,
K2CO3; va NaHCO;3; 1M thu duoc 1,12 lit CO; (dktc) va dung dich X. Cho nudc voi
trong du vao dung dich X thu dwgc 20 gam két tua. Vay nong d¢6 mol/l cua dung
dich HCI la:
A. 1,0M. B. 0,75M. C. 0,5M. D. 1,25 M.
Cé&u 55: Thém tir tir 70 ml dung dich H2SO4 1M vao 100 ml dung dich Na:COs3 1M
thu dugc dung dich Y. Cho Ba(OH), du vao dung dich Y thi khéi lugng két tua thu
duoc la:
A. 22,22 gam. B.11,82gam. C.28,13gam. D. 16,31 gam.
(Pé thi THPT Chuyén Nguyén Hué — Ha Néi, nam 2010 — 2011)
Cau 56: Tron 100 ml dung dich A chira KHCO3 1M va K,CO3 1M vao 100 ml dung
dich B chira NaHCO3 1M va Na,COs 1M, thu dugc dung dich C. Nho tir tir 200 ml
dung dich D chtra H2SO4 1M va HCI 1M vao C thu dugc V lit CO2 (dktc)va dung
dich E; Cho Ba(OH); t6i du vao E thu dugc m gam két taa. Gié tri caa m va V lan
luot la
A. 82,4 gam va 2,24 lit. B. 82,4 gam va 5,6 lit.
C. 23,3 gam va 2,24 lit. D. 59,1 gam va 2,24 lit.
Cau 57: Nho tur tir 500 ml dung dich Na,CO3 0,21M va KHCOs 0,18M vao céc
chira 100 ml dung dich HC1 1,5M, thu dugc V lit khi (dktc). Gia tri caa V la
A. 2,184, B. 1,008. C.1,176. D. 1,68.
(Pé thi THPT Chuyén KHTN, nim 2011 — 2012)
CAu 58: Nho rat tir tir 250 ml dung dich hdn hop X géom Na,COs 0,4M va KHCO3
0,6M vao 300 ml dung dich H2SO4 0,35M va khudy déu, thu duoc V lit khi CO,
(dktc) va dung dich Y. Cho dung dich BaCl; du vao dung dich Y, thu dwgc m gam
két taa. Gia tri ciia V va m lan luot 1a:
A. 3,36 va 32,345. B. 2,464 va 52,045.
C. 3,36 va 7,88. D. 2,464 va 24,465.
(Pé thi THPT Chuyén Nguyén Hué — Ha Néi, nam 2012 — 2013)
Cau 59: Suc 4,48 lit khi CO, (dktc) vao 1 lit dung dich hon hop Ba(OH), 0,12M va
NaOH 0,06M. Sau khi cac phan ¢ng xay ra hoan toan thu duoc m gam két taa. Gia
tricaam la
A. 19,70. B. 23,64. C.7,88. D. 13,79.
(Pé thi tuyén sinh Pai hoc khéi B nam 2012)
Cau 60:Suc CO; vao 200 ml hdn hop dung dich gém KOH 1M va Ba(OH); 0,75M.
Sau khi khi bi hip thu hoan toan thiy tao 23,64 gam két tua. Thé tich khi CO, da
dung (dktc) la:
A. 8,512 lit. B. 2,688 lit.
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C. 2,688 lit hoac 6,72. D. 2,688 lit hoac 8,512 lit.
Cau 61: Suc 13,44 lit CO2 ( dktc) vao 200 ml dung dich X gdm Ba(OH), 1,5M va
NaOH 1M . Sau phan tng thu duoc m; gam két tua va dung dich X. Cho dung dich
X téc dung véi 200 ml dung dich BaCl, 1,2M; KOH 1,5M thu duoc m, gam két tua.
Gia tri cham; la:
A.39,4gam. B.47,28gam. C.59,1gam. D. 66,98 gam.
(Pé thi THPT Chuyén Nguyén Hué — Ha Néi, nam 2011 — 2012)
Cau 62: Suc 4,48 lit CO; (dktc) vao 200 ml dung dich Ba(OH), 2x mol/lit va NaOH
x mol/lit. Sau khi cac phan (ng xay ra hoan toan thu dugc 19,7 gam két tua. Gia tri
cuax la:
A. 0,025 hogc 0,03. B. 0,03.
C. 0,025. D. 0,025 hoac 0,02.
(Pé thi Pai hoc 14n 2 — THPT Chuyén KHTN, nim 2012 — 2013)
Cau 63: Hép thy hoan toan 10,8 gam hdn hop gom CO; va SO, c6 ti khdi hoi so
vé6i H, bang 27 vao 2 lit dung dich Ba(OH), 0,075M duoc két tua va dung dich Y.
Biét khi 2 khi nay tao ra két tua hay hoa tan két tia déu c6 hiéu suat phan tng nhu
nhau. Khéi luong dung dich Y so véi khéi lugng dung dich Ba(OH)2 ban dau
A. tang 9.9 gam. B. tdng 10,8 gam.
C. giam 20,7 gam. D. giam 9,9 gam.
(Pé thi THPT Chuyén — Pai hoc SPHN, nam 2011 — 2012)
CAu 64: Mot mau nudc cung chira cac ion Ca?*, Na*, HCO;, CI" . DPun séi mau
nuée trén thu duoc 2,5 gam két tua tring, cho thém dung dich AgNOs t6i du vao
mau nudc sau khi dun thu duge thém 4,305 gam Kkét tua. Mat khéc, cho dung dich
Na,COs t6i du vao miu ban dau thi thu dwoc 3 gam két tua trang. Tinh sé mol mdi
ion trong mau nudc cung trén
A. 0,03 mol Ca?"; 0,02 mol Na*; 0,05 mol HCO; ; 0,03 mol CI™ .
B. 0,03 mol Ca*"; 0,015 mol Na*; 0,06 mol HCO; ;0,03 mol CI".
C. 0,025mol Ca?*; 0,04 mol Na*; 0,06 mol HCO; ; 0,03 mol CI™.

D. 0,025mol Ca*"; 0,03 mol Na*; 0,05 mol HCO; ; 0,03 mol CI".

(Pé thi THPT Chuyén — Pai hoc SPHN, niam 2012 — 2013)
Cau 65: Cho m gam KOH vao 2 lit dung dich KHCOj3; a mol/l thu dugc 2 lit dung
dich X. Lay 1 Iit dung dich X tac dung véi dung dich BaCl, du thu dwgc 15,76 gam
két tia. Mat khac, cho 1 lit dung dich X vao dung dich CaCl, du réi dun ndng, sau
khi cac phan ng xay ra hoan toan thu dwoc 10 gam két tia. Gié tri cia m va a lan
luot la:
A. 8,96 va0,12. B. 5,6 va 0,04.
C. 4,48 va 0,06. D. 5,04 va 0,07.
(Pé thi THPT Chuyén Nguyén Hué — Ha Néi, nam 2010 — 2011)
Céau 66: Dung dich X chira cac ion: Ba**, Na*,HCO;, CI” trong d6 sb mol CI™ Ia
0,24. Cho mét ntra dung dich X t&c dung véi dung dich NaOH du thu dugc 9,85
gam két tua. Cho mét nira dung dich X con lai tac dung véi dung dich Ba(OH), du
thu dwoc 15,76 gam két tua. Néu dun s6i dung dich X dén can thi thu dwoc m gam
chét ran khan. Gia tri cua m 1a:
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A. 15,81 B. 18,29. C. 31,62. D. 36,58.
(Pé thi THPT Chuyén Nguyén Hué — Ha Nbi, nam 2010 — 2011)

Cau 67: Hoa tan hét 26,43 gam hdn hop bot gom Mg, Al, Al,O; va MgO bing 795
ml dung dich hn hop gdm HCI 0,5M va H,S04 0,75M (vira da). Sau phan ang thu
duoc dung dich X va 4,368 lit khi Hz (¢ dktc). C6 can dung dich X thu duoc khoi
lwong mudi khan l1a

A. 9592 gam. B. 86,58 gam. C. 100,52 gam. D. 88,18 gam.
CAu 68: Cho 17,92 gam hdn hop X gom FesO,, FeO, Fe, Cu, CuO, Al, Al,O3 (trong
d6 oxi chiém 25,466% vé khdi lugng) vao dung dich HNOj3 lodng du, két thic phan
tmg thu duoc dung dich Y va 1,736 lit (dktc) hdn hop khi Z gom N, va N;O. Ti
khoi ciia Z ddi véi Hz 1a 15,29. Cho NaOH t6i du vao Y rdi dun nong, khong thay
c6 khi thoét ra. S6 mol HNO;3 da phan tng 1a

A. 1,215. B. 1,475. C.0,75. D. 1,392.
Cau 69: Hoa tan hoan toan m gam Fe trong dung dich HNOs thy c6 0,3 mol khi
NO; san pham khtr duy nhat thoat ra, nho tiép dung dich HCI vira du vao lai thiy co
0,02 mol khi NO duy nhat bay ra. Cd can dung dich sau phan tmg thu dwoc chat rin
c6 khéi lugng la:

A. 24,27 gam. B.26,92gam. C.19,5gam. D. 29,64 gam.
Cau 70: Cho m gam Mg vao 2 lit dung dich chua HCI aM va Cu(NOs), 0,075M.
Sau khi cac phan ung xay ra hoan toan thu dwoc dung dich chi chira mét chat tan
duy nhat va 10,6 gam chat rin va 7,1 gam hén hop khi N,O va H.. Gia tri caa m va
a lan luot 1a:

A. 25 gam va 1M. B. 25 gam va 1,15M.

C. 28,8 gam va 1,15M. D. 28,8 gam va 1M.
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DAP AN CHUYEN DE

01.B 02.D 03.D 04.B 05.B 06. C 0%. C 08. A 09. C 10.D
11. A 12. B 13. B 14. D 15.D 16. B 17. C 18. C 19. C 20. B
21. B 22. A 23. A 24. D 25.D 26. B 27.D 28. C 29. B 30.D
31.D 32.B 33.D 34. A 35.B 36. A 37.D 38. D 39.D 40. D
41. B 42. A 43. D 44. A 45. C 46. B 4%. C 48. D 49. D 50. C
51.C 52. A 53. B 54. A 55.C 56. A 57. A 58. A 59. A 60. D
61. C 62. B 63. D 64. A 65. C 66. C 67. D 68. B 69. B 70. A
BAI GIAI CHI TIET
Cau 1:

Huéng dan giai
Dé thay ion X khong thé 1a CO%", vi:
Ca™ +CO,” ——CaCO,
(mau trang)
Ton X ciing khong thé 1a OH™, vi:
OH + HCO; —>CO> + H,0
Ca** +CO,” ——CaCo,
(mau trang)
— lon X chi cd thé 1a C1"hoac NO; . Vay ion X c6 dién tich 1a 1—

%nl\w +2nCaz+ =n +1.a<=0,01+2.0,02=0,02+a=a=|0,03 mol

HCO;
Vay ion X la
Cau 2:
Hurong din gidi

BTDT _ _ —
—>2ncuz+ +n. =n_ +2n8042, <ng +2n5042, =2.0,02+0,03=0,07 (1)

BTKKL _
———m, +m_ +m_ +mSO§, =5,435

< 64.0,02+39.0,03+35,5n +96n_ , =5,435(2)

Cau 3:

, Huéng dan giai
Theo gia thiét, 300 ml dung dich X duoc tao thanh tir 100 ml dung dich méi axit:
HCI 0,3M, H2SO4 0,2M, H3PO4 0,1M. Trong 300 ml dung dich X c6:

Sl s =Dy 20,6, 30, 0 =0,1.00,3+0,2.2+0,1.3)=0,1 mol

Trong V lit dung dich Y cé:
— i n = Nyon + 2050, = Vo(0,14+0,2.2) =0,5V mol.

Phan ung trung hoa xay ra khi: n,, =n, =05V=01=V=0,2lit =200 ml
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Cau 4:
Huéng dan giai
Dung dich sau phan @ng c6 chia chat tan duy nhat 1a FeCl,.

BT Fe _ —
ey | e =0 FNpg = (x+y) mol
BT Cl
—— >N =Nyq + 3n =(z+3y) mol.

FeCl,

Ap dung bao toan dién tich trong mubi FeCly, ta co:

2n ., =n :>2(X+y)=3y+z:>

Huéng dan giai

Cau 5:
Trong 200 ml dung dich X c6:
— g, =0,054 mol —&1
=2n =0,108 mol

Ba(OH),
OH™ Ba(OH),
Cin ctr vao gia thiét va 4p dung bao toan dién tich trong phan wng cua dung dich X
véi dung dich Ba(OH), ta c6:
n_, =0054>n_, =0,025 [n
’ =

ng, =0,108<n, . =0,25

den N =N, oy, = 0,054 mol
n

=n_, =0,025 mol
nhan xét BaCO;, C032 ’

T
Ny, =n, =0,108 mol

= My giam = My, T My + =0,025.197+0,108.17 =(6,761 gam
Cau 6:

Huéng dan giai
Ban cht phan ang: ion HCO; phan tng véi ion OH™ tao raCO? ™ ; Ba®* phan ting
tao két tiia vai cac ion SO, SO~ ¢ trong dung dich X, ion COZ™ ¢ sin trong X va
méi sinh ra. Dung dich sau phan ng chi con Na* va OH".
Ap dung bao toan dién tich trong phan ung va bao toan dién tich trong dung dich
sau phan ung, ta co:

n__=n___ =01
_ BT ) o HEOs = Zn o = 0,4 mol.
n.=n_. =0,3
— 520, o, = D Ny = 0.4 mol = ny, o =0,2 mol = Vo, =
Cau 7:
Huéng dan giai

Ban chat phan trng khi cho X cho X phan tng véi dung dich NHs du :

AP’ +3NH, +3H,0—— Al(OH), +3NH}

Cu” +2NH, +2H,0——Cu(OH), +2NH;

Cu(OH), +4NH, ——{Cu(NH,), (OH), (tan)
Khi cho X tac dung véi dung dich BaCly, xay ra phan tng giita ion SO, véi ion
Ba?, tao két tua BaSO,. Khi cho X tac dung véi dung dich NH; du, xay ra phan
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tng gitra ion AI**, Cu?* véi dung dich NH; tao két tua AI(OH)s, Cu(OH),, sau d6
Cu(OH)2 tan het do hién tuong tao phirc dong — amoniac [Cu(NHs)s]2(OH)2.

Theo gia thiét, suy ra trong 500 mol dung dich X cé:

ﬂmA]y =1y 0m), = % =0,1 mol va n ., =N, = 0,05.2 =0,1 mol.

4

Ap dung bao toan dién tich va bao toan khéi lugng cho 500 ml dung dich X, ta c6:

3nAl3+ + 2nCu2+ = 2nS07f + nNO; {ncum = 0,1 mol
‘ =
27n . +64n,, + 96nso§, +62n 0 = 37,3 N = 0,3 mol
Ay A NP . . . 03
Vay nong d6 cua ion nitrat la: [NO,™ |= E =10,6M

Cau 8:
Huéng dan giai
Khi ion Ca?* bi Ioai’bé hét ra khoi dung dich X, dung dich thu duoc chi chira ion
duong la Na*. Ta thay ion Na* (0,07 mol) trung hoa dién tich vira du véi cac ion am
la CI” (0,06 mol), NO; (0,01 mol). Nén ion HCO; da bi loai bo ra khoi dung dich
X bang cach tac dung vai ion OH™ dé chuyén thanh ion CO?" rdi sau d6 chuyén vao
két tia CaCOs. Ta co:
{noﬂ =0y - =0,006
= =
2n n . =0,006
Céau 9:

NG, 0m), = 0,003 mol = m, ©om, = 0,222 gam

Ca(OH), —

Huéng dan giai
Trong 710 ml dung dich Ba(OH), 1M c6:
=0,71 mol

=1,42 mol

n a2+ =n

B Ba(OH),

Ny, o, = 0,71 mol —*—
> n__=2n
OH~ Ba(OH),

Theo gia thiét va ap dung bao toan dién tich trong phan tmg cua Ba?* véi ionSO; ",
ta co:

n . =0,71 >nso§, :0,25:n3aso4 =Ny, =0,25 mol.

ghe sm, =m +m + My o), =233n0,,, +107n

& 233.0,25+107.0,15+ 780 0y, =92,24 €1y, =0,23 mol

BaSO, Fe(OH); BaSO, Fe(OH), T 78nAl(OH)3

BT OH

— s = o, 3N aom, TN o, S 142=0,45+0,69+4n, ()
%HAP* = nAl(OH)3 + n[Al(OH)A]’ A nAP* =0,23+ n[Al(OH)4]’ (2)
. 0t 1- =0,07 mol
n. = 0,3 mol

BTDT
—)3nFe—“ +3nAls+ =2nso§, +n, <:>0,45+0,9=0,5+nCr <n, = 0,85 mol
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Cau 10:
Huéng dan giai
Theo gia thiét, hdn hop chat ran gom céac chat voi s6 mol 1a:

6,2 5,35
Ny o =—=0,1 mol va n =2""=0,1 mol
gid thit A ) NLA 53 5
8,4 20,8
Ny, =——=0,1 mol van, ., =——=0,1 mol
NaHCO; oy vValg, 208

Sau khi hoa tan X vao nudc thu duoc dung dich Y, trong dung dich nay chic chan
sé co:

BT Na _ _ _
o | D = Daco, 20,0 =0,1+2.0,1=0,3
BT Cl
—— N, =y g +20,4 =0,1+2.0,1=0,3 mol

nhan thdy

= =
—————n . =n, 0,3 mol

Vay dung dich Y di trung hoa dién tich nén Y chi chira Na* vaCl™ . Khéi lugng chat
tan trong Y la:
— O My =M +m =0,323+0,3.35,5=
Cau 11:
Huéng dan giai
Cho tir tir 0,2 mol HCI vao dung dich X chi thu dugc 0,05 mol CO,, chirng t6 trong
X ¢6ionCO3™, ion am con lai 1a HCO; va tat nhién ion duong trong X 1a Na*.
So dd phan ng:

R CO, :0,05 mol
Na*, CO,”
CO, —* 5 dung dich X gm—__~ - Na*, CI°
HCO,” dung dich Y
HCO,"

Cach 1: Bao toan dién tich trong phan tng cia X vai dung dich HCI va bao toan
dién tich trong dung dich X

Ap dung béo toan dién tich trong phan @ng cua X voi dung dich HCI va bao toan
nguyén té C, ta co:

n =0, —Ng, =0,2—-0,05=0,15 mol

cor T wH

BT C _ _ _
?Nyco, = Mooy bandin ~ Doz = 0,6 -0,15=0,45 mol

Ap dung bao toan dién tich cho dung dich X va bao toan nguyén t6 Na, ta co:
—Pon =2, +n,, =2.0,15+0,45=0,75 mol

BT Na 0,75
N, =Ny =075 mol = [NaOH] = ===

Na*

Céch 2: Bao toan dién tich trong dung dich sau phan tng (dung dich Y)
Dung dich Y chaa Na*, CI” vaHCO,, ta co:
Ap dung bao toan nguyén t6 ddi voi Cl va C, ta thay trong dung dich Y co:
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BTCl
BINT N =Ny =0,2 mol
— N,
Myco, = Mo, ban aau ~ Mo, gidi phong = 0,55 mol.

Ap dung bao toan dién tich trong dung dich Y va bao toan nguyén t6 Na, ta co:

BTDT _ _ —
N =0 0= 0,75 mol = n,,; =0,75 mol
A 0,75 _
— BN 0 =Ny =0,75 mol = [NaOH] =
Céu 12:

Huéng dan giai
Theo gia thiét:

—2 s, =20y, o), + oy =0,2.2+0,2.1=0,6 mol
— 0, = 322155 =0,15 mol

Theo gia thiét, suy ra: Khi X la SO, két tua la BaSOs, dung dich Y cd chua ion
HSO;, Ba*, K* (vi khi cho dung dich NaOH vao Y thay xuét hién két taa). Nhu
vy ion OH™ ban dau di phan (ng hét.

S6 mol SO? tao ra trong phan tng cua SO; véi dung dich chira Ba(OH), va KOH
la: Ny, =Ny, =0,15mol.

Pé tlnh sb moI ctia SOy, ta c6 thé di theo mot trong hai huéng sau:

Huwéng 1: Ap dung bao toan dién tich va bao toan nguyén té S
Khi cho SO, vao X, da xay ra phan ng va ion OH~ da duoc thay thé bai ion SO

vaHSO; .
Ap dung bao toan dién tich va bao toan nguyén t S, ta co:

BTDT _ _ —_
—n = 2nso§, + nHSOj <=0,6=2.0,15 +nHSOj = anog =0,3 mol
&)nsozznsoz +n, —015+03 0,45 mol

n
=g = % = 0,225 mol = my,, =0,225.120=

Huéng 2: Sirdung két qua [n —ng, =n_ . | vabao toan nguyén té S, ta co:

n —1n
OH™ so, = so§*

< 0,6 —ng, —0,15<:>n502=0,45m01

n
=g = % = 0,225 mol = my,, =0,225.120=
Cau 13:
Huéng dan giai
Trong dung dich hdn hop cac axit co:
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BINT ﬂ—)nw =Ny +2n, 5 =1.0,2+2.0,5.0,2=0,4 mol
_ BINT o _

—Eong, =ny g, =0,5.0,2=0,1 mol.

Trong dung dich Na.COj co: N =Ny 00, = 1.0,3=0,3 mol.
So d6 phan tng:
NaCl
Na,CO, —H92H30% , qung dich X{Na,S0, +CO,T
NaHCO,

Str dung két qua cua bai tap cho tir tir H* vao dung dich chitaCO:", ta co:

Ny =N +Neg, <0,4=03+n,, <ng =0,1mol=V,, =2,24lit
Ap dung bao toan nguyén té C cho toan bo qué trinh phan ing va bao toan nhom
SO; ™, ta co:

BTC _ — —
——> Ny, o, =Neo, T Ngyo, & 0,3=0,141n5,, <N, =0,2 mol

BTS _ —
N, =N s =0,1 mol

4

=m, =my, +Myq, =0,1233+0,2.197=
O bai tap nay, néu khang 1ap so d6 phan tng, hoc sinh s& rat dé bo qua két tia
BaSO.. Khi do két qua 1a A, nhung do6 1a két qua sai!
Cau 14:
’ Hudng dan gidi
Ban chat phan ¢ng 1a K phan ung vai HCI, néu HCI hét thi K sé phan (ng véi H20.
Khi tao ra 1a khi H,. Dung dich X chira ion K*, Cl™ va cd thé c6 ca OH .
—5E 5n, =2n, <n, =0l1mol=V, =0,1224=

Ap dung bao toan dién tich cho dung dich X, ta co:

n.=n, +n,. <:>O,2=O,1+nmr <ng =0,1 mol

e M =M, M +m, =0,2.39+0,1.355+0,1.17 =[13,05 gam|
Céu 15:
Huéng dan giai
Dit cong thue chung cua cac mudi nitrat 12 M(NO3),.
Vi kim loai tao mudi nitrat 1a Mg, Cu, Al, nén khi nhiét phan mudi caa ching sé thu
duogc oxit, hon hop khi NO, va O,
Ban chat nhiét phan mudi M(NO3)n,
2NO, —“»0" +2NO,+0,50, (1)
Theo bao toan khéi lwong, ta co:
BIKL Sm+m =m+6,2

my, + mNog = mM(NOs o 3

<:>mN03, =6,2 gam:>nN03, = 6’2 =0,1 mol
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Ap dung bao toan dién tich, ta co:

BTDT _ _ 0’1 —
—)nNOS, —2n02, ong, = 5 =0,05 mol

=my, =my,+m, =m+0,05.16=
Céu 16:

Huéng dan giai
Hoa tan hoan toan Al, Al.O3 vao 500 ml dung dich NaOH 0,5M; dung dich D thu
dugc c6 chira Na*(0,25 mol), AlO; va c6 thé con OH™ du. Cho HCI vao D dé thu
dugc lugng két taa I6n nhét thi H* phan ang vira hét véi OH™ vaAlO;, nén dung

dich sau phan ung chi con Na* vaCl™. )
Ap dung bao toan dién tich cho dung dich sau phan ung va bao toan nguyén t6 Cl,

ta co:

ﬂ)na, =n. =0,25 m01&>nHCI =0,25 mol
=V inciom =¥ =10,125 Iit

Cau 17:

Huéng dan giai o

Khi cho 100 ml dung dich HCI 1M (0,1 mol HCI) vao dung dich X thi bat dau c6
két tua, chung to trong X c6 chaa 0,1 mol OH . Nhu vay, trong X ¢c6 OH,
[AI(OH),]” va Na".

Khi cho 300 ml HCI 1M (0,3 mol H*) hoac 700 ml HCI 1M (0,7 mol H*) thi ¢6 0,1
mol H* phan tng vaéi 0,1 molOH™, con lai 0,2 mol H* hodc 0,6 mol H* phan tng
v6i [AI(OH),] tao ra lugng két tia nhu nhau. Ching to: Khi diing 0,2 mol H* phan
g véi ion [AI(OH),] thi [AI(OH),]” chua két taa hét, con khi ding 0,6 mol H*
phan wng vai ion [AI(OH),]™ thi [AI(OH),]" chuyén hét thanh két tua sau d6 két
taa bi tan mot phan.

Trong phan ng cua 0,2 mol H* véi [AI(OH), ], ta co:

D A10m), = Diar(omy, 1 phinimg = M = 0,2 mol = My o), = 0,2.78 =|15,6 gam

Trong phan ng cua 0,6 mol H* véi [AI(OH), ], ta co:
n_, =4 3n <0,6=4n -0,6=n

H* D siom, rx ~
Ap dung bao toan dién tich cho dung dich X, ta co:

BTDT _ — —
———n, =n_ + n[Al(OH)4 . 0,1+0,3=0,4 mol

=0,3 mol

Al(OH); [AI(OH),] /X [AI(OH), ] /X

Ap dung bao toan nguyén té ddi voi Na, Al, ta c6:

BT Na _ _ _
i <——>2nNazo =n. =0,4 mol < ny, , =0,2 mol
e

BT Al _ _ _
—2n, , = Do, = 0,3mo < n,, =0,15mol

= My, 0 Ao, = Myyo My o =0,2.62+0,15.102=27,7 gam
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Cau 18:

Huéng dan giai ’
Dung dich X tac dung véi dung dich BaCl, du, thu duoc 0,06 mol BaCOs két tua.
Con khi X tac dung vai dung dich CaCl, du, dun néng lai thu dugc 0,07 mol két
taa, tic ting thém 0,01 mol két tia. Chang t6 trong dung dich X c6 cac ion CO?",

HCO; vaion Na".

Céc phan ung:
HCO; +OH ——CO; +H,0 (1)
Ba’* + CO:” ——BaCO, 2)
0,06<—— 0,06
Ca’ +CO; ——>CaCo, 3)
0,06<—— 0,06

Ca®" +2HCO; ——>CaCO, + CO, + H,0 (4)

0,02 <«—— 0,01
Theo (2), (3), (4), ta co:

n_, =0,06 mol
:}{ CO3™ trong X _ 0,08 mol

=n =N +n
_ 0 02 1 NaHCO; ban dau CO;3 trong X HCO; trong X
n _ =V, mo ?
HCO3 trong X

< [NaHCO,] =a= 0’028‘2 =

Theo (1), ta co:
= Nyoy =N, = ncog_ wong X — 0,06 mol = m_ ., =2.0,06.40 = 4,8 gam

Cau 19:

Huéng dan giai

n . =nyqy =0,612 mol

gia thiét n — 8? 424
> AI(OH), 78

33,552
BaSO, 5
Khi cho E tac dung véi dung dich NaOH, két tiia thu duoc 1a AI(OH)s. Con khi E
tac dung vai dung dich BaCly, két tia thu duoc la BaSOa.
Theo bao toan nhém SO;™, ta ¢6: n, =n,, =0,144 mol.

=0,108 mol

=0,144 mol

Theo bao toan nguyén t6 Al va nhém OH™, ta co:
’ 4nA13+ =0, +00m, <:>4nA13+ =0,612+0,108 <n,. =0,18 mol.
Ap dung bao toan dién tich trong dung dich E, ta c6:

ﬂ)?m/w =n, +2n50§, <3.0,18=n_ +2.0,144 <n_ =0,252 mol
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n

n_.,

. . __a . S _[~5.
Suy ra: nye, 1Ny o, =73 3 =[7:4]
Cau 20:

Huéng dan giai
Theo gia thiét, ta co:
<ano = Nyuco, =0,1.0,3=0,03 mol
n

=1, ¢, =0,2.0,3=0,06 mol

gid thiét

—
co3”

n_, =nyy+n =0,1.0,2+0,1.0,6 =0,08 mol

BINT H* HCl NaHSO,
N, =Ny, =0,1.0,6 =0,06 mol.
Ap dung bao toan dién tich trong phan wng cho tir tir dung dich HCI, NaHSO, vao
NaHCOs;, K,CO3 dung dich, ta co:
ne, =n_ —n_, =0,08—0,06=0,02 mol =V, =0,02.22,4=0,448 lit

3

.
03

Na*", K*,ClI”
—>n, . =(0,03+0,06-0,02) =0,07 mol = | SO;" :0,06 mol
HCO; : 0,07 mol

dung dich X

Khi thém 100 ml hén hop KOH 0,6M (0,06 mol); BaCl, 1,5M (0,15 mol) vao X:

bién luan
— = ] = = =
nHCO; 0,0 >n - 0,06 = HC > (a0 thanh n - 0,06 mol

=0,06 mol

N, = 0,06 mol

= My g = Mgy + Mo, =0,06.233+0,06.197 =[25,8 gam

Cau 21:

n
bién lugn BaCO;
4)' - = = >
Do 0,15> nco%* tao thanh + nsoi* 0,12 {

Huéng dan giai

n 2+ =1 A
<nBa(OH)2 =0,1.0,2 =0,02 mol Ba Ba(OH),

dién li n__ = 21’1 _ 0’04 m01
Nyco, =0,1.0,3=0,03 mol OH Ba(OH),

=0,02 mol
gia thiét

SR

Nyco, = Manco, = 0,03 mol

Gia thiét va p dung bao toan dién tich trong phan ng cia OH~ vaHCO, ", ta co:

nhan xét s HOH’ :0’04 >n = 0,03 = HC 20,03 mol

=1 =1
03 sinhra HCO;~ OH™ phan ting

, =0,02 mol.

HCO;

M)nBﬁ =0,02<n =0,03=n

CO327 sinhra BaCO;
Vay trong dung dich X c6 chtra: 0,01 mol OH ™, 0,01 mol CO?‘, 0,03 mol Na*.
Khi cho tir tir HCI vao dung dich X dén khi bat dau thoat khi, xay ra cac phan ang:
H"+OH ——H,0

H' +CO; ——HCO;
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0,02 .
=N, =0, 0., = 0,02 mol = Vi ga5m = 025 0,08 lit =|80 ml

Céu 22:
Huéng dan giai

Theo gia thiét, luong CO, tham gia phan tmg khac nhau nhung lai thu duoc luong
két tia nhu nhau, ching té: Khi cho 0,336 lit CO, (0,015 mol) vao dung dich A
(TN1) chi tao ra két taa BaCOs. Con khi cho 1,456 lit CO; (0,065 mol) vao dung
dich A (TN,) di c6 hién twong hoda tan mot phan két tuia BaCOs dé tao ra
Ba(HCO3),. Nhu vy, & TNz ion OH™ d phan ung hét va lugng CO?" tao ra & hai
thi nghiém la nhu nhau.

Trong dung dich A, ta c6: n . =n +2nBa<OH)2 =0,2V+0,1V.2=0,4V (mol).

+ O TNi: Ap dung bao toan nguyén té C, ta co:
n =n =N, =0,015 mol

NaOH

cor ~ Deaco,

+ O TNy Ap dung két qua cua bao toan dién tich va bao toan nguyén té C, ta co:

nOH’ anOZ* +n
<n__ =0,015+0,065=0,08 mol = 0,4V =0,08 <V =0,2 1it=|200 ml

OH™

Cau 23:

co,

Huéng dan giai
Trong dung dich NaOH va Ba(OH)s, ta co:

—E S0y o, =0,1.0,2=0,02 mol —*¥n_,, =ng ,, =0,02 mol
— O _sn  =ng, +2n =0,2.0,2+2.0,1.0,2 =0,08 mol

OH- ~ KOH Ba(OH),
S$6 mol CO; cho vao dung dich kiém: 0,005< n, <0,065.
Luong két tia BaCOs dat cuc dai khi:
Ngo, =N, =0,02=m =0,02.197=3,94 gam.
+ Néu N, =0,005 mol = ng,, =0,005 mol = my,, =0,985 gam.
+ Néu Ny, =0,065 mol thi:

Ny =Ny —Neo, =0,08-0,065=0,015= 1y, =0,015=m

co%” OH~

Vay lugng két tua cuc tiéu 1a myq, ., =0,985 gam.

BaCO; max

=2,955 gam

BaCO;

Suy ra lugng két tiia thu dugc 13:{0,985 < m < 3,94|
Cau 24:

Huéng dan giai
Cung mét lugng CO,, phan tng véi hai dung dich kiém khac nhau nhung ¢ chira
lwong Ba(OH), nhu nhau, & TN; thu dwoc lwong két taa BaCOs (0,1 mol), it hon
lwong két tua BaCO;z (0,2 mol) & TN.. Suy ra & TN; di c6 hién tuong hoa tan két
taa, & TN2 o thé chua c6 hodc di c¢6 hién tugng hoa tan két taa.
Néu & TN, da c6 hién twong hoa tan két tua thi:
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{—T’N‘—>2nBa(OH)2 =Ngo, + Ny, S 2a=b+0,1 {a =0,1 mol
’ =

— ¥ 0, =Ny, +Nge <3a=b+0,2 b=0,1 mol
Truong hop nay khéng thoa man vi Neo, =DNgyom), nén khéng cd hién tugng hoa tan

két taa.
Nhu vay, ¢ TNz chua c6 hién tugng hoa tan két taa. Suy ra ion Ba* trong Ba(OH),
da chuyén hét vao két tha. Ta c6:

{ - > 20y, om, = Neo, + N0, & 2a=b+0,1
N }

=
< a=0,2 mol b=0,3mol = |V, =6,72lit

™, _
> Ng,0m), = Mpaco,

Cau 25:
Hudng dan gidi
Thay‘ cac kim loai Cu, Fe, Al, Mg bang 1 kim loai M.
So d6 phan ung:
M —2% 5 M(NO,), —X% 5 M(OH), —~—>M,0,
Theo bao toan dién tich va electron, ta c6:

8,96 =1,2 mol

=n =3n,, =3.

NO; trong mui electron trao déi
» 9

Khi chuyén tir mudi nitrat thanh oxit, ion NO; di dugc thay thé bang ion O*", nén
theo bao toan dién tich, ta co:

=£=0,6 mol
2

NO;™ trong mu6i = nOZ’ trong oxit A 1102’ trong oxit
Theo bao toan khéi lugng, ta co:

my, , =my +mg ong oxit 20+0,6.16 =|29,6 gam
Céu 26:
Huéng dan giai
Theo gia thiét, suy ra:

4,93

& (mol) <1y, 4, < % (mol) = 0,076 (mol) <n < 0,205 (mol)

(Mg, Zn)

dien li

—ERE 5y 6, =0,5.0,48=0,24 mol—**—n_ =2n, o, =0,48 mol
Trong phan (ng ctia Mg, Zn véi dung dich H2SOs, ta co:
— S0 eme = 2D, 70 < g =1, = Kim loai phan ting hét, H" con dur.
Sau phan ung cua Mg, Zn véi H,SO., dung dich trong céc chira céac loai ion la
Mg%, Zn?*, H*,SO;".
Khi cho tiép V ml dung dich hdn hgpKOH 0,1M va NaOH 0,7M vao cdc dé két tua
hét cac ion Mg?* va ZnZthi xay ra cac phan @ng cua ion OH™ Vi ion H* | Zn?*,
Mg?, do d6 dung dich thu dugc sau phan ang chi chira cac ion K*, Na*, SO .
Ap dung bao toan dién tich cho dung dich sau phan {ng, ta co:

2ng,. =n,, +n. <2.0,24=0,1V+0,7V=V=0,6 lit =600 ml

e nhan
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Céu 27:
Huéng dan giai
Quy d6i hdn hop Fe, Fe,Oy thanh hdn hop gom Fe va O.
Theo bao toan khéi lwong va bao toan electron, ta co:
{%56% +16n, =10,8 {56% +16n, =10,8 {nFe =0,15 mol
= = =

—2E 53n,, =2n, +3ny, 3n., —2n, =3.0,05 n, =0,15 mol

Van dung két qua & vi du 17, ta co:

Mo, =N ,=2n,. +4n =2n, +4n,, =2.0,15+4.0,05=

HNO,3 H* phan tn,

Cau 28:

NOj3 phantng

Huéng dan giai
Thir ty khir trén catot: Cu®* > H,O ; Thu tu oxi hoa trén anot: C1~ > H,0.
Dung dich X sau phan tng dién phan hoa tan dugc Al;Os, chiing to trong X chua
axit (H") hodc bazo(OH").
Néu dung dich X chita OH thi khi sinh ra & anot la Cl, (0,3 mol). Trong dung dich
X chtra cac ion &m la SO; va OH™ va ion dwong 1a Na*. Vay ion CI” trong NaCl da
duoc thay thé bang ion SO~ va OH™ .
Ap dung bao toan dién tich trong dung dich sau dién phan va trong phan @ng cua
AlL,O3; v4i OH |, ta c6:
_ {nOH_ +2n, =n, =2ng =2.0,3=0,6 mol {HOH =0,4 mol

2nAlzos =2.0,2=0,4 mol

= = n_, :0 1 n’lOl
nOH’ n[Al(OH)4 T SO;” ’

BT CI

BTS _ _
—— N0, = Ny = 0,1 mol
—— >Ny, =0, =0,6 mol

> m=Mgg, +Myq=0,1.160+0,6.58,5=|5L1 gam

Néu dung dich sau dién phan chira H* thi khi sinh ra 12 Cl, va Os.
Theo gia thiét va ap dung bao toan dién tich ta co:

n,. = 3nAl3+ = 3.2nAh03 =1,2
- .

=n, = 0,3 mol = ng = 0 mol = (loai).

n, = 2n02 = 2.2n02

~ trong H,O
Cau 29:
, Huéng dan giai
Theo gia thiét va ap dung bao toan electron cho phan ung cua X véi HNOs, ta coé:
{&)16%@23 +120n,,, =12,8 {nwzs =0,02 mol
N 2

&IOH + 15nFe52 = nNO7 = 1’4 nFeS2 = 0’ 08 m01

Cu,S
Dung dich Y gom Fe®, Cu?*, SO; ,NO; , H*. Khi cho Cu (ti da) vao Y, Cu bi oxi
hoa boi (H*, NO;) va Fe3*. Vay ban chét cua bai toan 1a: Hn hop Cu.S, FeS, va
Cu tac dung véi dung dich HNOs, giai phong hén hop khi NO, NO; va tao ra dung
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dich mudi (Z). Dung dich Z c6 céc ion Fe?*, Cu?*, SOZ", ion con lai la H* hoic

NO;. Vi 2n +2“Fez+ > 2nsoz, nén ion con lai trong dung dich Z 14 ion am dé can
'4

Cu2+
bang dién tich, d6 la ion NO; .

Ap dung bao toan electron va bao toan dién tich trong dung dich Z, ta co:
—>10n,, s +14n5g +2n,, =ny, +3ny,

— YNo,
100,02 +14.0,08+2.0,07 = 1,4 +3n,, < 0y, =0,02 mol
— P00 . 20, =20, 0 <n =2.0,11+2.0,08-2.0,18=0,02 mol

Ap dung bao toan nguyén té N, ta co:

=Ny, + Ny +nNO§ =1,4+0,02+0,02 ={1,44 mol

Nyno,

Cau 30:
Huéng dan giai
Theo gia thiét, trong dung dich X c6:
dién li

n =1.0,1=0,1 mol—)n@% =Ng,no0,), =0,1 mol

Cu(NO;),

n_ . =2n,, =0,2mol

gid thiét n _1 0 1_0 1 mOl dién li H 294

> H,50, — AT > _ —

n_, =n =0,1 mol
SOy H,S0,

=1.0,1=0,1 mol—**—n_.. =n =0,1 mol

Ng.Noy), Fe(NO, ),

N n =20y, + 3oy, =2:0,1+3.0,1=0,5 mol,

an x6 o,
nhan xét H <4:>

n_ . .
NOs Luong electron trao doi tinh theo H*. _

Sau phan tng cua m gam Fe véi dung dich X thu dugc 0,69m gam hon hop kim

loai, d6 1a Cu va Fe du. Vi Fe du nén trong dung dich Y chi c6 muoi Fe(ll).

Vi Fe du nén H* phan &ng hét, ta cé:

1 =i.0,2=0,05 mol =n =0,5-0,05=0,45 mol.

n =—n
NOj phan ting 4 H* NOj du

Dung dich Y c6 chtra Fe?*, SO; , NO; .

Ap dung bao toan dién tich cho dung dich VY, ta co:
. 2.0,1+0,45

2nF82+ =N +nNOS, SN, =

=0,325 mol

—I g =M A M, m = 56.0,325+96.0,1+62.0,45=[55,7 gam

mudi

Khéi luong Fe ban dau Ia:

— S my, o, =My, o, —Mg, =0,69m —6,4m < m ,, =(0,69m—6,4) gam
D My g = M yone y ~ M pong x = 20-(0.325-0,1) =12,6 gam

— I M gt = Mg + M g < M =0,69m —0,1.64+12,6 <
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Cl’luqé‘n d7

QUY DO1 HOA HOC
Chuyén dé gom 60 trang

1. PHUONG PHAP QUY DOI

1. Noéi dung phuong phdp quy doi

- Co sé ciia phuong phap quy doi 1a dinh luat bao toan khéi luong va bao toan
nguyén to.

+ Dinh luat bao toan khdi lugng: Trong phan tmg hoa hoc, tong khdi lugng chit
tham gia phan ung bang tong khoi luong san pham tao thanh. Suy ra: Khi chuyén
d6i hon hop nay thanh hon hop khéc thi khéi luong dugc bao toan.

+ Dinh luat bao toan nguyén t6: Trong phan (mg hoa hoc, cac nguyén to dugc bao
toan. Suy ra: khi chuyén d6i hdn hop nay thanh hdn hop khéc thi nguyén té dugc
bao toan.

- Nhu vay, khi chuyén dbi (quy d6i) hdn hop nay thanh hén hop khac thi khdi
luong va nguyén t6 duoc bao toan.

- Phtmng phdp quy déi 1a phuong phap chuyén doi cac chat phan {mg hodc cac
chat san pham thanh cac chit trong duong trén co so bao toan khéi lwong va bao
toan nguyén t6.

2. Uu diém cia phuong phip quy doi

a. Xét cdac huong gidi bai tdp sau

Vi du 1: Hon hop X gom 1 mol aminoaxit no, mach hé va 1 mol amin no, mach hé.
X ¢6 kha ning phan ung téi da v6i 2 mol HCI hodc 2 mol NaOH. Bt chay hoan
toan X thu dugc 6 mol COz, x mol H,O va 'y mol N. Cac gid tri x, y twong (tng la
A.8val,0. B.8vals. C.7val.. D.7val5.
(Pé thi tuyén sinh Pai hoc khéi A nam 2010)

Huéng dan giai
Cach 1:Su dung phuong phdp thong thuong
Theo gia thiet:

Maon 2 = Amino axit c6 hai nhém — COOH.
namino axit
Nyq 2 . . . . A , ,
= =1= Amino axit va amin déu c6 1 nhém — NH,.
amm + nammo axit 1 + 1

Nhu vay amin la no, mach hé, don chic, cé cong thuc la CqHznsN, aminno axit la
no, mach hd, ¢6 1 nhdm — NH; va 2 nhom — COOH, ¢6 cdng thirc 1a CyHam - 104N.
So do6 phan ung:
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2C H, ,N—2Y 32nCO, +(2n +3)H,0+N,

2n+3 1
1 7 n 7 7
2 2
2C, H, ,O,N—2" 32mCO,+(2m-1)H,0+N,
2m-—1 1
1 7 m > 7 -

2

2
=0,5+0,5=

Theo so d6 phan ung, ta thay:
Neo, =(m+n)=6 mol

=y, =¥+2mz_l =(m+n)+1=6+1=[7 mol|

Cach 2:Su dung phurong phap quy doi

Theo gia thiét, X gédm amin no, mach hé va amino axit no, mach ho.

Mat khac: Dua _ I; Daoi _ | = Coi X 12 hén hop hai amino axit no, mach hé, chira
nX nX

1 nhém — COOH va 1 nhém — NH; ¢6 cdng thuac phan tirla C.H,. O,N.

Ap dung bao toan nguyén té C, ta co:

O\

Neo, =Ny o & n=-=3

W

Ap dung bao toan nguyén té H, két hop véi n=3, ta co:
- 23+1).2
20 =N+ DNGy o SNy ==
Ap dung bao toan nguyén té N, ta co:
2ny, = Moy on SNy, = % =|1 mol

b. Nhdn xét

+ Véi cach 1: Ta di tim cong thic tdng quat cia amin va amino axit. Viéc xay
dung cong thuc cua amin thi kha don gian vi d6 1a amin no, don chirc (dang quen
thudc). Nhung xay dung cong thirc cia amino axit no, mach hd chita 1 nhém — NH»
va 2 nhém — COOH thi phirc tap hon, chic chin c6 nhiéu hoc sinh s& lung ting (vi
day khong phai la dang cong thirc quen thugc). Cach don gian nhét 1a 1ay mét vi du
cu thé, chang han 1a H2NCH(COOH),, r6i tir d6 suy ra cong thirc tong quat. Sau khi
xdy dung dugc cong thirc cua cac chét trong X, ta phai tiép tuc lap SO dd phan tng
chay dé tim s6 mol cua H,O va Na. Nhu vay, lam theo cach 1 s& mét thoi gian vao
viéc lap cong thirc va viét so do dét chay X dé tinh toén.

+ Véi cach 2: Nhan thay <an1 B . Mit khac dé cho cac chit trong X la no,
Nyon = Nx

mach hé nén coi X 1a hai amino axit no, mach hd, phan tir ¢c6 1 nhém — NH, va 1

nhom — COOH (dang quen thugc). Pén day, su dung cong thirc trung binh cho hai

chat va ap dung bao toan nguyén t6 thi d& dang tinh dugc sé mol ciia H20 va No.
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C. Mot sé huuy

- Do viéc quy ddi nén trong mot sé truong hop s6 mol mot chét co thé co gid tri
am dé tong s6 mol mdi nguyén t 1a khong doi (bao toan).

- Trong qua trinh 1am bai ta thuong két hop sir dung cac phuong phap bao toan
khéi lugng, bao toan nguyén td va bao toan electron, két hop vai viée so d6 hoa bai
toan dé tranh viét phuong trinh phan ting, qua d6 rat ngin thoi gian 1am bai.

- Phuong 4n quy ddi tot nhat, c6 tinh khai quat cao nhét 1a quy dbi thang vé cac
nguyén tir twong Gng. Py 14 phuwong an cho 10i giai nhanh, gon va dé hiéu biéu thi
dung ban chat hod hoc.

Vi du 2: Oxi héa chAim m gam Fe ngoai khong khi thu dugc 12 gam hdn hop A
gom FeO, Fe,0s, FesO4 va Fe du. Hoa tan A vira du vira da béi 200 ml dung dich
HNO3 thu dugc 2,24 lit NO duy nhit (dktc). Tinh m?

A. 10,08 gam. B. 8,4 gam. C. 5,6 gam. D. 2,8 gam

Huéng dan giai

FeO, Fe,O muoi
m gam Fe—™ 512 gam A{ ? 3%{

Fe,O,Fe du 2,24 1it NO
) . FeO, Fe,O, w« _ |Fe:xmol
Cach 1: Hon hop A e
Fe,O,, Fe du Fe,O, : ymol

nhan xét

—=% 5 Ca Fe va Fe,0, déu tic dung v6i HNO, nhung chi ¢6 phan tng ctia Fe

v6i HNO, méi tao ra khi NO.
Fe——>Fe’ +3e | N” +3e——>NO

X — 3x 0,3«——0,1

M—)Zne (nhuong) — Zne (nhan) & 3x= 0’3 (1’1'101) =X= 0’1 (mOD

— KL ym. +m, , =12 56.0,1+160y =12 <y =0,04 (mol)

Fe, 05
=0,1+0,04.2 =0,18mol

BT Fe

7 nFe bandiu nFe +2n &n

Fe,05

o m :0,18.56:

FeO, Fe,0; {FeO :xmol
—=

Fe ban dau

Fe,O,, Fe du
Ca FeO va Fe,O, déu tiac dung v6i HNO, nhung chi ¢6 phan ting ciia
FeO v6i HNO, méi tao ra khi NO.

FeO——>Fe* +O* +1e

Cach 2: Hén hop A
Fe,O, : ymol

nhan xét

N*” +3e——>NO

s X 03«—0,1
BT Electron %zne gy = zne iy =X =0,3 (mol) & x =0,3 (mol)
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— o mp, Mg, =12 72.0,3+160y =12 < x =-0,06 (mol)
&)nﬁt ban ddu 1llFeO + 2nFe203 g nFe ban ddu — 0’3 + 2'(_0’ 06) = 0’18 mol

< m=0,18.56=(10,08 gam
FeO, Fe,0; {FeO :xmol
— =

Cach 3: Hén hop A
Fe,O,, Fe du

Fe,0, : ymol
nhan xét

—*>CaFeO vaFe,0, déu tic dung v6i HNO, va ca hai déu phan tng véi
HNO, méi tao ra khi NO.

FeO——>Fe™ +0” +1e N*" +3e——>NO
X —_— X 0,3<—0,1

Fe,0, ——3Fe” +40” +1e

y —_— y

M)Zne (nhung) — Zne (nhan) XY= 0’3 (mOD (1)

BTKL _ _ tix (1), (2) x =0,36 mol
———>mp, +mg =12 72x+232y =12 2)—————
. y =—0,06 mol
BTFe Dpe vanain = Nreo + 3nF6304 S N, panaae = 0,36 +3.(=0,06) = 0,18 mol

< m=0,18.56=(10,08 gam

FeO, Fe,0, 4 _|Fe:xmol

Fe,O,, Fe du
— x5 C4 Fe va Fe,0, déu tac dung v6i HNO, va c4 hai déu phan tng véi
HNO, méi tao ra khi NO.

Fe——Fe* +3e N* +3e——>NO

Céch 4: Hoén hgp A
Fe,O, : ymol

X N 3X 0,3<—091
Fe,0, ——3Fe™ +40” +1e
y _—> y
M)Zne (nhudng) — Zne nany < 3X+y =0,3 (mol) (1)
x =0,09 mol
y =0,03 mol
BT Fe

Ny, pngia = Dpe T 3N o, < N, gz = 0,09+0,03.3=0,18mol
< m=0,18.56=|10,08 gam

FeO, Fe,0; 4 _JFe:xmol
—E=
Fe,O,, Fe du

s mFe -i_rn]?%o4 :12©56X+232y=12 (2)%{

Cach 5: Hoén hop A
FeO : ymol
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nhén xét

—% > Ca Fe va FeO déu tac dung v6i HNO, va ca hai déu phan tng véi HNO,
m&i tao ra khi NO.

Fe——Fe’ +3e N*" +3e——>NO

X — 3x 0,3<—0,1

FeO——Fe™ +0* +1e

y — y
—TE 5 e ongy = 2 Me nany < 3% +y =0,3 (mol) (1)
x =0,06 mol
y=0,12 mol

&)mFe +mFeO =12 < 56x+ 72y =12 (2)%{

— 2 N e = Npe + N < N pan g = 0,06+ 0,12 =0,18 mol
& m=0,18.56 =
FeO, Fe,0;, ui {Fe2 O, :xmol
Fe,O,, Fe du
— x5 C4 Fe,O, va Fe,0, déu tic dung véi HNO, nhung chi ¢6 Fe,O, phan
tng v6i HNO, méi tao ra khi NO.

Fe,0, ——3Fe™ +40™ +1le

Céch 6: Hon hgp A
Fe,0O, : ymol

N* +3e——>NO

y — y 0,3«——0,1
—PlHeon 5% 'n, (ahaong) = > 0,y <y =0,3 (mol)
KL sm. . +m,. . =12 160x+232.0,3=12 < x =—0,36 mol

Fe,04 Fe;0,

— P SN i = 20, o 30, 0 N g = 2:(=0,36) +3.0,3=0,18mol
< |m=0,18.56=10,08 gam|

FeO, Fe,0, 4 _|Fe:xmol
Fe,O,, Fe du

Fe—>Fe* +3e N* +3e——>NO

Céch 7: Hon hop A{
O:ymol

X s  3x 0,3«—0,1
0O + 2e——0"
y —2y

M—)Zne (nhuong) — Zne (ohamy < 3% =2y +0,3 (mol) (1)

”

— SN panain = Dre € N pan g = 0518 Mol < m =0,18.56 =|10,08 gam

d. Két lugn

X =0,18
— >m,, +my =12 < 56x+16y =12 (2)M>{X (mol)
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Phuong phap quy d6i khong gilp ta giai quyét duoc bai toan mot cach triét de,
nhung nhd NG ma viée tinh toan trong mot s6 bai tap c6 chira hdn hop nhiéu chat tre
nén don gian hon, dé dang hon va nhanh chéng hon.

3. Pham vi ap dung

Phuong phép quy doi c6 thé giai quyét dugc mot sé dang bai tap héa vo co hoic
hoa hiru co, c6 thé 1a phan tng oxi hoa — khir hoac phan tng khong oxi hoa — khir.
Mot s6 dang bai tap thuong ding phuong phép quy doi la:

+ Hon hop (Fe, FeO, Fe,0s, Fe304), (Fe, S, FeS, FeS,), (Fe, Cu, FeS, FeS,, Cus,
CuyS), (Cu, Fe,Oy)...tac dung voi dung dich HNOs hodc HSO4 déc, nong.

+ Hobn hop (Mg, Ca, MgO, Ca0), (K, Na, Na;O, K>0)... tac dung vadi dung dich
HCI hodc H.SO, lodng.

+ Hon hgp (FeO, Fe,03, Fes04) phan tig véi dung dich HC1 hoic H,SO;4 lodng.

+ D6t chay hdn hop cac chat bang hdn hop Oy, Os.

+ D6t chay hdn hop cac chat hitu co.

+ Hon hop cac chat trong d6 c6 nhimng chit c6 khdi lugng phan tir bang nhau va
tinh chat twong tu nhau.

II. PHAN DANG BAI TAP VA CAC Vi DU MINH HOA

Dang 1: Quy d6i chit
Phuong phap giai

Buoc 1: Nhan dang nhanh phuong phap giai bai tap
Khi gdp mot trong cac dau hiéu sau déy thi ta nén sir dung phuong phap quy doi
chat: (1) Bai tap c6 hdn hop nhiéu chat duoc cau tao bai 1, 2 hay 3 nguyén td, (2)
Bai tap cd cac chat phan tng & dang tong quat (FexOy, CxHy...), (3) Bai tap c6 hén
hop nhiéu chét trong d6 c6 nhitng chat c6 cing khdi lugng mol hogc cung cong
thirc phan tu, cong thie don gian nhét, (4) Bai tap c6 hén hop cac chat trong do6 c6
nhitng chat c6 mdi lién quan véi nhau ve s6 mol.
Budéc 2: Tién hanh quy d6i: Doi voi céc dang bai tap c6 dau hiéu (1) hoic (2) ta
nén quy d6i hdn hop ban dau hoic chit ban dau thanh hdn hop cac nguyén ti. Do
vé6i bai tap ¢ dau hiéu (3) ta nén quy ddi nhitng chat cé ciing cong thac phan tir,
hoic cuing khéi lwong mol thanh mét chat, Di véi bai tap co dau hiéu (4) thi tay
thugc vao tirng bai cu thé ma ta lya chon cach quy déi sao cho hop ly nhat.
Budc 3: Lap so d6 phan tng biéu dién qua trinh chuyén héa giita cac chat, dé thiy
1d hon ban chit hda hoc cua bai toén.
Buéc 4: Két hop véi cac phuong phap bao toan electron, bao toan nguyén té, bao
toan dién tich, bao toan khdi lwong dé thiét lap cac phuong trinh toan hoc lién
quan dén s6 mol, khéi lugng, thé tich cua cac chat can tim, giai phuong trinh hoic
hé phuong trinh dé tim két qua.
Cac vi du minh hoa
a. Bai tdp ¢ hon hop nhiéu chdt dwoc cdu tao béi 1, 2 hay 3 nguyén t6

Vi du 1: H3n hop X gom Na, Ba, Na,O va BaO. Hoa tan hoan toan 21,9 gam X vao
nudce, thu dugc 1,12 lit khi H; (dktc) va dung dich Y, trong d6 c6 20,52 gam
Ba(OH),. Hap thu hoan toan 6,72 lit khi CO, (dktc) vao Y, thu dugc m gam két tia.
Giatricuam la

A. 23,64. B. 15,76. C.21,92. D. 39,40.
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| (P4 thi tuyén sinh Dai hoc khéi A nim 2013)

Huéng dan giai
Buwoc 1:Nhdn dang nhanh phwong phap giai bai tdp
Dé bai cho biét hon hop X gdm c6 4 chat 1a Na, Ba, Na,O va BaO. Tuy nhién, ta
thiy X chi dugc tao thanh tir 3 loai nguyén té 1a Na, Ba, O. Pay la dau hiéu (1),
chang to bai tap nay sé& str dung phuong phap quy ddi.
Bu6c 2:Tién hanh quy doi
Quy ddi hdn hop X gom Na, Ba, Na,O va BaO thanh hdn hop X1 gom Na, Ba, O.
Budc 3:Ldp so do phan ing biéu dién qué trinh chuyén héa giira cac chat, dé thay
ré hon ban chdt hoa hoc cua bai toan

-2

+2
o 0 0 . | Na,Na, O Ba(OH 0
(Ba, Na, O—‘% i “20 —=2—>dungdich Y{ (OH), +H, T
_ Ba, BaO NaOH
hén hop X,

hén hop X
Ta coi hdn hop dau tién 1a X, con X 1a hdn hop trung gian.
Cin ctr vao so d6 phan tng, ta thiy: Chat khir 1a Na, Ba, chét oxi hoa 13 O va H0,
san pham khir cua H20 1a H,.
Budc 4:Két hop véi cic phuong phdp bdo toan electron, bdo toan nguyén t6, bao
toan dién tich, bao toan khoi ligng dé thiét ldp cac phuong trinh toan hoc lién quan
dén so mol, khai lwong, thé tich cua cac chat can tim, gidi phuwong trinh hodc hé
phirong trinh dé tim két qud.

1,12 6,72

ny, =f=0,05 mol;ng, = 4 ——==0,3 mol
Theo gia thiét, ta co: ’ ,
20,52
Np, = Ba(OH)Z W —0,12 mol

Ny, +2np, =2n, +2n,

23n,, +137n,, +16n, =21,9

{nNa +2.0,12=2n, +2.0,05 - {nNa -2n,=-0,14 - {nNa =0,14 mol
23n,, +137.0,12+16n, =21,9 23n,, +16n, =5,46 n, =0,14mol

Vay dung djch Y ¢6 0,14 mol NaOH va 0,12 mol Ba(OH)s.

— 2 >n +20g, o), =0,14+2.0,12=0,38 mol

OH

Theo bao toan electron va bao toan khdi lu'qng:{

NaOH

o n_
Denluin 1 < O <2 = tao raca CO’ va HCO;.
nCO
2
Vi phan ng tao ra ca hai mudi, nén sir dung két qua da chiang minh & chuyén dé
bao toan dién tich, ta c6:

n =n., +n__=n__=0,38-0,3=0,08 mol<n_|,
OH €O, co; co; Ba™

SN, = 0,08 mol = Mo, = 0,08.197 =|15,76 gam

=0,12 mol
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Vi du 2: H3n hgp X gébm CaO, Mg, Ca, MgO. Hoa tan 5,36 gam hdn hop X bing
dung dich HCI vira du thu duoc 1,624 lit H, (dktc) va dung dich Y trong d6 co
6,175 gam MgCl, va m gam CaCl,. Gi4 tri caam la
A.7,4925 gam. B. 7,770 gam. C. 8,0475 gam. D. 8,6025 gam.
(Pé thi THPT Chuyén Vinh Phic, ndm 2011 — 2012)

7 Huéng dan gidi
Quy d6i hdn hop X thanh hdn hgp X: gom Ca, Mg, O.

So d6 phan tng:
-2 +2
L. was | Ca0,Ca ia _ CaCl, o0
Ca, Mg, O |« =— . ———dungdich Y I +H,
T MgO, Mg Mg(Cl,
hén hop X

Tir so d6 phan tng, ta thiy: Chat khir 1a Ca, Mg, chét oxi hda la H* trong HCI va O,
san pham khu cua H* la He. ’ ’
Ap dung bao toan electron, bao toan khoi lwgng va bao toan nguyén té Ca, ta co:
N, + Ny, =N +0y n., +0,065=n, +0,0725
= =
40n, +24n,, +16n,=536  [40n., +24.0,065+16n, =536

n., =0,07 mol
< SN =0,07mol=m. =|7,77 gam
{no =0,0625 mol CaClz CaCl,

Vi du 3: Hon hop X gém FeO, Fe,03 va Fe;04. Cho khi CO qua m gam X nung
néng, sau mot thoi gian thu duoc hdn hop chat ran Y va hdn hop khi Z. Cho toan b
Z vao dung dich Ca(OH)2 du, dén phan mg hoan toan, thu dwoc 4 gam két taa. Mt
khéc, hoa tan hoan toan Y trong dung dich H.SOs dac, nong (du), thu dugc 1,008 lit
khi SO, (dktc, san pham khtr duy nhat) va dung dich chira 18 gam mudi. Gia trj cua
m la
A. 712 B. 6,80. C. 5,68. D. 13,52.
(Dé thi tuyén sinh Pai hoc khéi B nam 2013)

Huéng dan giai
Quy ddi hdn hop X gdm FeO, Fe,0s, Fe;0,4 thanh Fe va O.
Chat khir trong toan bg qua trinh phan tng la Fe, CO, chét oxi hoa 1a O va H,SO..
18 gam mubi l1a mudi Fex(SO)s.
Theo bao toan nguyén té C, Fe va bao toan electron, ta co:

BT C _ — —
s | Mo =Neo, =Neyeo, = 0,04 mol
—

B s =20y g, =2.0,045=0,09 mol

~3.0,09+2.0,04 -2.0,045
2

— Sm=m, +m, =0,09.56+0,13.16 =(7,12 gam

—E 30, +2ng, =20, +2ng, &0, =0,13 mol
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Vi du 4: Cho 3,04 gam hdn hgp X gom FeO, Fes0,, Fe203. Bé khir hoan toan hdn
hop X can 0,1 gam hidro. Mt khéc, hoa tan hdn hop X trong H2SO4 dic, nong thi
thé tich khi SO, (san pham khtr duy nhat & dktc) 1a
A. 336 ml. B. 448 ml. C.112 ml. D. 224 ml.
(Pé thi THPT Chuyén Vinh Phic, ndm 2012 — 2013)

Huéng dan giai
Hdn hop X gém 3 chat FeO, Fe;04, Fe;03 nhung chi dugc tao thanh tir hai nguyén
t6 1a Fe va O nén ta quy do6i hdn hop X thanh hdn hop X: gom Fe va O.
So d6 phan tng:

0 0 . +2 -2 43 2 +8/3 =2 - +6 o 43 4
lrFe, O—l(&lrlzeo, Fe: O3, Fes 04—‘%1:62(504)3—{—502

hén hop X, hén hop X
Tacoin,=ny, =n, :% =0,05 mol = n, =w =0,04 mol

b r r r - 7 N +6 Y
Theo so do phan ing ta thay: Chat khir 1a Fe, chat oxi hda la S trong H2SO4 va O.
Ap dung bao toan electron ta cé:
3ng, =2n, +2ng,
3.0,04-0,05.2

Sng, = 3

=0,01 mol < Vg, =0,01.22,4 =0,224 lit=|224 ml

Vi du 5: Cho 18,4 gam hdn hop X gdbm Cu,S, CuS, FeS, va FeS tac dung hét voi
HNO3 (dic nong, du) thu duoc V lit khi chi c6 NO; (¢ dktc, san pham kha duy
nhat) va dung dich Y. Cho toan bo Y vao mot luong du dung dich BaCly, thu duoc
46,6 gam két taa, con khi cho toan bo Y tac dung véi dung dich NHz du thu duoc
10,7 gam két tua. Gia tri cua V la:
A. 38,08. B. 11,2. C. 24,64. D. 16,8.
(Pé thi tuyén sinh dai hoc khéi A nam 2012)

Huéng dan giai
Hdn hop X gdm 4 chét CusS, Cus, FeS; va FeS nhung chi duoc cau tao tir 3 nguyén
to Fe, Cu, S. N )
Quy d6i hdon hop X thanh hdn hgp gom Cu, Fe va S.
Trong phan ng cua X vai dung dich HNOs dac nong du, Cu, Fe, S bi oxi hoa thanh
F63+, Cu2+, H+
NO;, SO;
Khi cho Y tac dung véi lugng du dung dich BaCl, thi két tua thu duoc s& 13 BaSO,
(0,2 mol).
Khi cho Y tac dung véi luvong du dung dich NHs thi két taa chi la Fe(OH); (0,1
mol) do Cu(OH)2 tao phuc tan [Cu(NHz)4](OH)2.
Theo bao toan nguyén to S, Fe va bao toan khoi lwgng trong X, ta co:

Cu**, Fe**, SO} . Suy ra dung dich Y g(“)m{
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BTNT —PL5 5n = N0, =0,2 mol
BT Fe _ _
—— Ny, =Ny, =0,1 mol
BTKL n,, = my —Mg —Mp, _ 18,4-0,2.32-0,1.56 0.1 mol
64 64

Ap dung bao toan electron, ta co:
Ny, =6ng+3ng, +2n, =6.0,2+3.0,1+2.0,1=1,7 mol = V,,, =(38,08 lit

Vi du 6: Hoa tan hoan toan mét hdn hop gém 0,02 mol FeS; va 0,03 mol FeS vao
mét lugng du H,SO4 dic nong thu duoc Fey(SOs)s, H20 va SO,. Hap thu hét SO,
bing mot lwong vira da KMnO, thu duoc 2,28 lit dung dich Y. Nong do mol cua
axit trong dung dich Y la:
A. 0,01M. B. 0,02M. C. 0,05M. D. 0,12 M.
(Pé thi 1an 4 — THPT Chuyén Vinh Phic, nam 2012 — 2013)

Huéng dan giai
Quy ddi s6 oxi hda cua S trong FeS, va FeS déu la + 6 thi s oxi hoa cua Fe trong
FeS, va FeS lan luot 1a — 12 va — 6. Véi cach quy ddi nhu vay, S trong FeS; va FeS
s& khong thay ddi s6 oxi héa, chi co Fe thay ddi sb oxi hoa. Sau phan ng sé oxi
hoa cua Fe la + 3.
Ap dung bao toan electron, ta co:

i5n _15.0,02+9.003

Fes, T Ong = 2nSOZ SNy,

=0,285 mol
Hép thy 0,285 mol SO, vao dung dich KMnOj, vira dii, xay ra phan ang:
550, +2KMnO, +2H,0——>K,S0, +2H,S0, +2MnSO,
0,285 — 0,114
mso, 0,114

N n
Nong d6 mol cua axit trong dung dich Y la:[H,SO,]= =——=0,05M
V,y 228

Vi du 7:Hdn hop khi X gdbm etilen, metan, propin va vinylaxetilen c6 ti khdi so voi
H, 1a 17. Dt chay hoan toan 0,05 mol hén hop X rdi hip thu toan bd san pham
chay vao binh dung dich Ca(OH), du thi khéi lugng binh ting thém m gam. Gia tri
caam la:
A. 5,85. B. 3,39 . C. 6,6. D.73.
(Dé thi tuyén sinh Pai hoc khbi B nam 2011)

Huéng dan giai
Hon hop X gom C;Hs, CHa4, CsHa, CsHa. Nhu vay, cc chat trong X déu co 4
nguyén tu H.
m, =0,05.17.2=1,7 gam
n, =4n, =4.0,05=0,2 mol

BTKL _my-my  1,7-0,2

n. =
12 12
Quy d6i hdn hop X thanh hdn hop Y gém C (0,125 mol), H (0,2 mol).

Trong hon hop X, ta co: <

=0,125 mol
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D6t chay Y thu dugc san pham chay gdm CO; va H,0. Vi vay khdi luong binh
dung Ca(OH); tang la tong khéi lugng cua H.O va CO..

n., =n.=0,125 n., =0,125 mol
Ta co: ’ ’

=
2ny, , =n,; =0,2 n, , =0, mol

=M, +my , =0,12544+0,1.18 =

Vi du 8: Hon hop khi X gom CH, va CH, ¢6 ti khdi so vai hidro 1a 10. Hon hop
khi 'Y gom oxi va ozon ¢ ti khoi so véi hidro la 20. D€ dot chay hoan toan 1,12 lit
hén hop khi X can diing vira da V lit hdn hop khi Y (cac khi do & dktc). Gid tri cia
V la:
A. 1,904. B. 1,9712. C.1,792. D. 1,8368.
(Pé thi THPT Chuyén — Pai hoc SPHN, nam 2012 — 2013)

Huéng dan giai
Ney, + 0y, =0,05
160, +26n.,, =0,05.10.2
{n% =003mol {nc =0,07 mol
—2

e, = 0,02 mol

Theo gia thiét, ta cé:{

n, =0,16 mol

Quy ddi hdn hgp O, Os thanh nguyén tir O. ,
Ap dung bao toan nguyén t6 doi véi C, H, O trong phan wrng dot chay, ta co:
<%nH =2n,,,=0,08

BTNT

BT O
—

———>Nn, = 2nCO2 +0y o= 0,22 mol

m(02,03) :mo 20,2216 :3,52 gam

< 3,52 =V, 0, =0,088.22,4=|1,9712 lit

n =—"——=0,088 mol
©2:09° 220

Vi du 9: H3n hop X gom O, va O 6 ti khdi so vai H, 1a 22. Hon hop khi Y gom
metylamin va etylamin c6 ti khdi so véi Hz 1a 17,833. Bé dbt chay hoan toan Vi lit
Y can vira du V2 it X (biét san pham chay gom CO2, H20 va Ny, cac chét khi khi do
& cung diéu kién nhiét do, ap suat). Ti I Vi: V, la:
A. 3:5. B.5: 3. C.2:1. D. 1.2
(Pé thi tuyén sinh Pai hoc khéi B nam 2011)

Huéng dan giai
bat cdng thac trung binh caa metylamin va etylamin trong Y la C.H,. .N.
Theo gia thiét, ta c6: My =14n+17 =17,833.2 = n =1,333
Chon s6 mol cua C.H,. N la 1 mol.
Quy dbi 1 mol CHH2;+3N(H= 1,333) thanh hdn hop gom: C (1,333 mol), H (5,666

mol), N (1 mol)
Quy doi hdn hop O, O3 trong X thanh O.
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Trong phan ung dbt chay, C bi oxi hoa thanh CO,, H bj oxi héa thanh H,O, N
khong bi oxi hoa. Ta co:
<L>nm2 =n. =1,333

BINT

BT O _ _
— ——n, = 2nCO2 +Ny o= 5,499 mol

%ZHHZO =n, = 5,666
m(02,03) =m, =5,499.16 =87,984 V V i 1
= 87,984 - LY Y

n :’—:2 V V n 2

(0209 22.2 X

b. Bai tdp c6 cdc chdt phan tmg & dang tong qudt (FexQy, CxHy...)

Vi du 10: Hoa tan hoan toan 20,88 gam mat oxit sit bang dung dich H.SO, dic,
néng thu dwoc dung dich X va 3,248 lit khi SO, (san pham khir duy nhat, & dktc).
Cd can dung dich X, thu duoc m gam mudi sunfat khan. Gia tri caam la
A.52,2. B. 48,4. C.54,0. D. 58,0.
(Pé thi tuyén sinh Pai hoc khéi B nam 2009)

Huéng dan giai
Do c¢ong thire cua oxit sit & dang tong quat 1a Fe,Oy nén viéc tinh toan s& kho khin
va mat nhiéu thoi gian. Bé don gian hon, ta quy doi hdn hop X thanh hén hop Y
gom Fe va O.
So d6 phan @ng:
0o 0 53 -2 +3 +4
[Fe; 01 W pe 0, M)Fe2(804)3 +S0,

%/_/
20,88 gam
my =20,88 gam

Y r r r +6
Can ctr vao so do phan ung ta thay: Chat khu 1a Fe, chat oxi hoa 1a S trong H2SO.
va O.
Ap dung bao toan electron, bao toan khéi luwong va bao toan nguyén té Fe, ta co:
{56nFe +16n,, =20,88 {5611Fe +16n,, =20,88
S

3ng =2n, +2ng, 3n,, =2n, +2.0,145

ng =0,29 mol .
{n 020 mel T e, =045 My, o, =0,145.400=

Vidu 11: X la hon hop 2 hidrocacbon mach hég, cung day dong dang. Dé a6t chay
hét 2,8 gam X can 6,72 lit O, (dktc). Hap thu toan bo san pham chay vao nudc voi
trong du dugc m gam két tua. Gia tri m 1a:

A. 30 gam. B. 20 gam. C. 25 gam. D. 15 gam.

Huéng dan giai
Quy doi hdn hop X thanh hdon hop Y gom C va H.
12n. +n, =2,8

Theo bao toan khéi lwong va bao toan nguyén t6 C, H, O: { -

0y, = 2nOZ

o,
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12n., +2n,,=2,8 12n., +2n,,=2,8 Neo, =0,2 mol
P 2 2 o H 5 - )
2nC02 +ny = 2.0,3 2n., +n,,=0 ny 6 =0,2 mol

Theo bao toan nguyén té C, ta co:
Ne,co, =Neo, =0,2 mol = m,, =0,2.100=

Vi du 12: Dt chay m gam hidrocacbon A ¢ thé khi trong diéu kién thuong dugc
CO, va m gam H.0. D4t chay hoan toan 0,1 mol hidrocacbon B 1a dong dang ké
tiép cua A roi hap thu toan b san pham chay vao binh nuéc véi trong du thay khéi
luong binh tang x gam. Gia tri x la:

A.29,2gam. B.31gam. C.20,8gam. D. 16,2 gam.

Huéng dan giai
Cach 1:Tinh toén theo phan #ng
bat cong thac phén tir cua A la CxHy.
So d6 phan @ng:

2C,H —“>yH,0

m _,y m ) @
12x +y 27 12x+y
Theo (1) va gia thiét, ta co:
y_m _m 2

. -2z

2 12x+y 18 'y 3
Vi A ¢ thé khi nén cong thirc phan tir cua A 1a C4Hs. Dong déing ké tiép cua A la
CsH. .
So do phan ung dot chay CsHs:

C,H,—%“ 55C0, +4H,0

0,1 —0,5——0,4
Dén san pham dét chéy CsHs vao binh dung nuéc voi trong du thi khoi lugng binh
tang 1a khoi lugng cua CO; va H,0. Ta co:

X=Mg, +my,=0,544+0,4.18=|29,2 gam
Cach 2: Sur dung phuong phdp quy doi két hop Véi tur chon lirong chdt va bao toan
nguyén to
Chon m = 18 gam, quy d6i hidrocacbon A thanh hon hop cac nguyén ti: C va H.
Ap dung bao toan khéi lwong va bao toan nguyén tb H:

m, =mg +m, =18 4 0 2
= 18 —>m, =12n.+2=18<n.=—=>-==
my =20 =210 =2 3 ny 3

Vi A & thé khi nén suy ra A la CsHe. DPdng dang ké tiép cua A la CsHs.
Khi dbt chdy CsHs rdi dan toan bo san phim chay vao nuée voi trong du thi khbi
luong binh ting 1a khéi lugng caa CO2 va H,O sinh ra.
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s r r n
Ap dung bao toan nguyén t6 doi voi C, H ta cé:{

0.4 1<:>x=mcoq +my ,=0,5.44+0,4.18=|29,2 gam
=0,4 mo : :

Luwu y:Viéc tim cong thizc phan ti ciia chdt A theo céch 1 mat thoi gian hon so véi
cach 2. Vi ¢ cach 1 ta giai mét bai tap ma cac sé liéu cho ¢ dang téng quét, con &
cach 2 ta giai mét ma so liéu da c6 cu thé.

C. Bai tdp c6 hon hop nhiéu chat trong d6 cé nhitng chdt cé cing khéi lirong mol
hodic ciing céng thire phdn tir, cong thirc don gian nhdt

{ncoz =0,5 mol

Vi du 13: Hoa tan 14,52 gam hén hop X gébm NaHCOs, KHCOs;, MgCO; bing
dung dich HCI du, thu duoc 3,36 lit khi CO, (¢ dktc). Khéi luong KCI tao thanh
trong dung dich sau phan tng la
A. 8,94. B. 16,17. C.7,92. D. 11,79.
(Pé thi THPT Chuyén Bic Ninh, ndm 2011 - 2012)

Huéng dan giai
Hon hop X c6 ba chat NaHCOs, KHCOs, MgCO; tir 1 mol mdi chat, khi phan tng
hét voi dung dich HCI déu cho 1 mol CO,, khbi lwong mol cia NaHCO; va MgCOs
déu 1a 84. Do d6 str dung phuong phap quy dbi dé chuyén hdn hop 3 chét thanh 2
chat, gilip cho viéc tinh toan don gian hon.
Quy ddi hdn hop X thanh hdn hop Y gdm NaHCOs va KHCO; hoic MgCOs va
KHCO:s.
So dd phan tng:

MgCO,
« [KHCO, 1 .., [Kal
KHCO, |—wi —Ha +CO, T
NaHCO, NaCl
NaHCO3 [ L1
) hén hop Y dung dich
hén hop X

Ap dung bao toan khdi lwong va bao toan nguyén t ddi vai C va K:
84n +100n =14,52
Ko, _ [Pco, =003 mol
=0, 15

NaHCO,

-
336 =0,12 mol

Naco, T 0kuco, =Neo, = 22

—E S =Nyyeo, = 0,12 mol = my, =|8,94 gam

Nyyco,

Vi du 14: Cho 24,64 lit (dktc) hdn hop khi X gdm CO, CO2, N, ¢6 téng khéi lugng
la 32,4 gam di qua 100 ml dung dich chira NaOH 0,4M va Ba(OH); 0,4M sau céc
phan tmg hoan toan thu dugc m gam két tua. Gid tri cua m la.

A. 19,70. B. 15,76. C. 3,94. D. 7,88.

Hurong déan gidi
Do khdi lugng mol ciia N, va CO déu la 28, CO, N, khong phan g vai dung dich
kiém. Nén  quy dbi hdn hop X chta 3 Chat thanh hdn hop Y gdm 2 chét.
Quy ddi hdn hop X thanh hdn hop Y gdm CO va CO; hoic N, va CO,.
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So d6 phan tng:
[CO,, CO, N, | —2%[CO,, CO |—2CNOL, BaCO, |
e —  —
hén hop X hén hop Y

24,64
=304
28n, +44ng,, =32,4

Déi vai dung dich kiém, ta co:
n +2n

N, +n

Ddi véi hdn hop Y, tacod:{ <

1,1 n., =1 mol
=
ng, =0,1mol

ot = Mon + 2N o, =0,1.0,4+2.0,1.0,4 = 0,12 mol

N, =Ny, o, =0,1.0,4=0,04 mol
s Do 012 A mhan R SR -
Vi 1<——-=——=1,2<2 nén phan tng tao ra ca muoi CO;" va HCO;.
Neg, >
Ta co:
n,. :nCO32, +Nep, @ncog, =0,12-0,1=0,02 mol<nB“2+ =0,04 mol

= Ngyco, =N = 0,02 mol = my,, =0,02.197=|3,94 gam

Vi du 15: Xa phong hda hoan toan 66,6 gam hon hop hai este HCOOC,Hs va
CH3COOCH; bang dung dich NaOH, thu dugc hdn hop X gdm hai ancol. Pun néng
hén hop X véi H.SO;4 dic ¢ 140°C, sau khi phan (ing xay ra hoan toan thu dugc m
gam nudc. Gia tri ciam la:
A. 18,00. B. 8,10. C. 16,20. D. 4,05.
(Pé thi tuyén sinh Dai hoc khéi A nam 2009)

Huéng dan giai
Hai este HCOOC;Hs vd CHsCOOCH; déu thudc diy dong diang cua este no, don
chac va ¢é cing cong thirc phan timén quy doi hdn hop hai este thanh maot este 1a
RCOOR; (M =74 g/ mol)
So d6 phan @ng:

RCOOR, —MOt_, Y 5 R,OH a0 die 1W0C = WC 5 H,0 + R,0R,

BT goc R, _ _ 66,6
BTNT xét phén tng (1) Ng on = Mreoor, = _74 =0,9 mol
BT goc H,

e phin g @)~ DR,0H = 2ny

SNy =0,45 mol S my =0,45.18=

Vi du 16: HAn hgp X gdom HCHO, CHsCOOH, HCOOCH; va CH3CH(OH)COOH.
D6t chay hoan toan hdn hop X can V lit O, (dktc) sau phan tng thu duoc CO; va
H,0. Hap thy hét san pham chay vao nudc voi trong du thu dwoc 30 gam két tua.
Vay gié tri cua V tuong ung la:
A. 5,60 lit. B. 8,40 lit. C. 7,84 lit. D. 6,72 lit.
(Pé thi HSG — Tinh Thai Binh, nam 2011 — 2012)

Huéng dan giai
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Hon hop X gom cac chét la: HCHO (CH:0), CHsCOOH (C:H:0z), HCOOCH:
(C2H40z), CHsCH(OH)COOH (CsHgOs). Nhu vay, hon hop X c6 chira cac chat co
cung cong thirc don gian nhat la CH:O. )
Quy doi cac chat trong hon hop X thanh chat c6 cong thuac la (CH.0)x hay
Cx(HZQ)x.
Khi dot chay X, chi cé C phan tng véi O2 tao ra COs..

(C,(H,0), +x0, ——>xCO, +xH,0) =ng,, =n,, (1)
Theo phuong trinh phan tng va theo bao toan nguyén té C, ta co:

30 p
=0,3 moleO2 =0,3 mol = V02 =0,3.22,4=16,72 lit

co, ~ Neaco, = 100

n

d. Bai tdp c6 hon hop cdc chat trong do co nhitng chat cé6 moi lién hé véi nhau vé
50 mol

Vi du 17: Cho 9,12 gam hdn hop gém FeO, Fe;0s, Fes0, tac dung véi dung dich
HCI (du). Sau khi cac phan ung xay ra hoan toan, dugc dung dich Y, cd can Y thu
dugc 7,62 gam FeCl, va m gam FeCls. Gia tri cia m la:
A. 9,75. B. 8,75. C.78. D. 6,5.
(Pé thi tuyén sinh Pai hoc khéi B nam 2008)

Huéng dan giai
Ta c6 thé coi FesO4 1a hdn hop gom FeO va Fez0; vdi ti 1§ mol 1: 1. Do d6 c6 the
quy doi hon hop FeO, Fez0s, Fes04 thanh hon hop FeO, Fez0s.
So do6 phan ung:
Fe,O,
uy doi Fe203 HCI .
9,12 gam4 Fe,0, —4*=— FeO ———>dung dich Y
€
FeO
Theo nguyén tic caa phuong phap quy doi va su bao toan Fe (1), Fe (111):
72n,, +160n,, , =9,12
= < ng, . =0,03 mol
n —7’6220,06 Fe,0,

=n =
FeO FeCl,
i 127

&)mml} =2ng, o, =0,06.162,5=9,75 gam

FeCl,

FeCl,

Vi du 18: Cho 13,92 gam hdn hogp X gom FeO, FesOs, Fe,0s (trong s6 d6 sé mol
FeO bing sé mol Fe;0s) tac dung vira da dung dich H2SO4 lodng dugc dung dich Y,
Suc khi clo vao dung dich Y dén khi phan @mg xong dugc dung dich Z. C6 can dung
dichZ dugc m gam mudi khan. Gia tri cuam la
A. 32,15. B. 33,33. C. 35,25. D. 38,66.
(Pé thi THPT Chuyén Bén Tre, nam 2012 — 2013)

Huéng dan giai
Do trong hdn hop X, s6 mol FeO va Fe,0s bang nhau nén ta quy di hai oxit FeO,
Fe,Osthanh Fe;04. Do d6 quy dbi hdn hop X thanh FesO, (13,92: 232 = 0,06 mol).
So d6 phan ung:
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3+ 3+
Fe,O, Fe Fe
0
adi H,S0, lod 2 al 2-
Fe,O0, | —*=—Fe,0, ——>*% | Fe™" |——| SO;
%/_/
FeO 0,06 mol SOf cl
L [ [
hon hop X dung dich Y dung dichZ

Khi cho Fes04 phan wng voi dung dich H,SO4 lodng dé thu dwoc dung dich Y, ion
O* dugc thay thé bang ion SO .

BTDT
_ Tn sor =N 4nFezo4 . dung dich Y{n sor- 0,24 mol
—e)n(F Rt =30, =0,18 0o re =0,18 mol
Khi suc khi clo vao X, Fe?* s& bi oxi hda thanh Fe*". Dung dich Y chira céc ion la:
Fe*, SO;, CI".

Ap dung bao toan dién tich cho dung dich Y, ta co:
3n_, =2n +n @3.0,18=2.O,24+nc1, ong =0,06 mol

Fe* S03”
Vay khi 6 can dung dich Y, thu dwoc khéi lwong mubi khan 1a:
m +mg, +m = 0,18.56+0,24.96 +0,06.35,5 =|35,25 gam

mu6i khan — ]: 3+ 02

Vi du 19: Cho m gam hén hop X gdm Mg, Al, Zn va Cu tac dung hét véi dung dich
HNO; thu dugc dung dich Y (khéng ¢ mudi amoni) va 11,2 lit (dktc) hdn hop khi
Z (gdm Nz, NO, N0 va NO, trong d6 N va NO; ¢ phan tram thé tich bang nhau)
¢6 ti khdi ddi vai heli bang 8,9. S6 mol HNOs phan tng la
A.3,4 mol. B.3,0 mol. C.2,8 mol. D.3,2 mol.
(Pé thi THPT Tran Phii — Thanh Héa, nim 2012 — 2013)

Huéng dan giai
Do phan trim vé thé tich cua N2 va NO; bing nhau, nén ta quy doi thanh hdn hop
N,O va NO (chuyén mét O tir NO, sang N2) c6 phan trim vé thé tich bang nhau.
Nhu vay, hdn hop Z duge quy doi thanh hdn hop chi ¢6 hai khi la N,O va NO.

11,2
Ny, +N —=0,5 n,, =0,3 mol
Ta co: NO N,0 = 2.4 { NO o |
30ny, +44n, , =0,5.8,9.4 o =& Mo
=n j, =30y, +8ny , =2,5 mol

n
. NO; /mudi electron trao doi
Suy ra: :
Ny khe = Dno T 2HN20 =0,7 mol

BTN _ _ _
Mo, 0 T N ki = 2,5+0,7=|3,2 mol

Vi du 20: H3n hop X gom CsHg, C2H4(OH)2 va mot ancol no, don chuc, mach ho
(trong d6 CsHs, C2Ha(OH)2 c6 s6 mol bang nhau). D4t chay hoan toan 5,444 gam X
ri hap thu toan bd san phim chay vao binh dung dung dich Ba(OH) du thi khéi
luong binh tang 1én 16,58 gam va xuat hién m gam két tua. Gia tri cia m la
A. 42,158. B. 47,477. C. 45,704. D. 43,931.
(Pé thi THPT Quynh Luu 1 — Nghé An, nam 2011 - 2012)
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Huéng dan giagi

Do CsHs, C2H4(OH)2 c6 s6 mol bang nhau nén ta c6 thé tach 1 nguyén tir H ¢ CsHs
va 1 nhom — OH & C;H4(OH) roi hoan doi vi tri cho nhau, ta s& duoc 2 ancol
CsH;OH va C;Hs0H. Vay ta cé thé quy doi hon hop X thanh hon hop ancol no, don
chirc ¢6 cong thic chung 1a C.H, - OH.
CéCI‘] 1: Tinh toan theo phuwong trinh phan wng
So d6 phan ung:

C.H,. OH —*:“-nCO, + (n+1)H,0

X — 5 nx —— (n+1)x
o |my =Myx=5,444
Ta co:

m(C02~H20) = 4-4nCOZ + 181’IHZO = 16’58
L =(14n+18)x =5,444 _ 14 s 18 =544 [ix—0,232
Mo, 1,0, =44nx +18(n+D)x =16,58  |62nx +18x =16, 58 x=0,122

Viy ta c: Nyqy =ngo, =0,232 mol = my,, =0,232.197=[45,704 gam

Céch 2: Khai thac méi lién quan giza s6 mol H20, CO; Véi s6 mol ancol no, don

chiic va bao toan nguyén to

Theo bao toan nguyén t6 C, H, O va tinh chét cua ancol no, ta co:
N. =Ng, ; Ny =20, 53N =n =n,,—N

CO, H,0° 0 trong X C.H,. OH H,O0 Co,
Theo bao toan khdi lugng trong X, ta co:
m, =12n. +ny +16n, . =5444

S 1204, +20,, o +16.(1,, o —Ne, ) =5,444 <> — 4ng, +18n, , =5444 (%)

Mat khéc, khi dét chéy X, cho san pham chdy vao binh dung dung dich Ba(OH)
du, thay khoi lwgng binh tang 16,58 gam, suy ra: 44n, +18n, ,=16,58 (**)

n., =0,232 mol
Tu (*) va (**), ta co: ’
Ny o= 0,354 mol

= Ny, =N, =0,232 mol = my,, =0,232.197=|45,704 gam
Dang 2: Quy déi phin é#ng

Buwéc 1: Lap so d6 phan wng biéu dién qué trinh chuyén hoa giita cac chat dé thay
ré hon ban chét hda hoc cua bai toan.

Budéc 2: Nhan dang nhanh phuong phap giai bai tap

Khi gap diu hiéu sau day thi ta nén sir dung phuong phép quy ddi phan wng: Céac
phan tng trong bai tap xay ra nhiéu giai doan, trong moi giai doan phan tng lai
dién ra phuc tap (c6 thé hoan toan hoic khong hoan toan). Nhung khi xem xét téng
thé trén so d6 phan &ng thi thdy ban chat cia toan bo qué trinh bién d6i hda hoc
chi la mot hay mot vai phan ng.

Bwéc 3: Tién hanh quy ddi: Quy dbi tat ca cac phan ng xay ra & cac giai doan
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thanh nhitng phan ng thé hién ban chét cua toan bo qué trinh phan wng.

Buéc 4: Két hop voi cac phuong phap bao toan electron, bao toan nguyén té, bao
toan dién tich, bao toan khéi lwong dé thiét lap cac phwong trinh toan hoc lién
quan dén s mol, khdi luong, thé tich cua cac chat can tim, giai phwong trinh hozc
hé phuong trinh dé tim két qua.

Cac vi du minh hoa

Vi du 1: Nung néng 0,5 mol hdn hop X gom Ha, N2 trong binh kin cé x(c tac thich
hop, sau mot thoi gian thu duoc hdn hop Y. Cho mét nira hdn hop Y di qua 6ng
dung CuO du, dun néng thay khdi lugng chét ran trong 6ng giam nhiéu nhat 1 3,2
gam. Ti khéi hoi cua X so véi Ha la:

A. 7,2 B. 11,4. C. 3,6. D. 3,9.

Huéng dan giai
Buéc 1: Ldp so do phan ung biéu dien qua trinh chuyén héa giza cac char de thay
76 hon ban chat héa hoc cua bai toan

So d6 phan @ng:
N2 9, xt N2’ H2 CuO du, t° N2 T + Cu ¢
H, NH, H,0

Buoc 2: Nhan dang nhanh phwong phdp gidi bai tap

Tir so d6 phan ung ta thiy: Sau tat ca cac phan ung, N2 khong bi bién ddi héa hoc,
chi c6 Hz va CuO bién déi héa hoc.

Budc 3: Tién hanh quy doi

Vay ta coi day la phan tng cta Hz véi CuO.

Budc 4: Két hop véi cdc phuong phdp bdo toan electron, bao toan nguyén td, bao
toan dién tich, bao toan khoi liegng dé thiét ldp cdac phuong trinh toan hoc lién quan
dén so mol, khai lweong, thé tich cua cac chat can tim, gidi phuong trinh hodc hé
phirong trinh dé tim két qud

Mot nira hon hop Y tham gia phan ung véi CuO ciing chinh 1a mét nira hon hop X
phan tng véi CuO.

i mchﬁ't rén giam = 1’nO trong CuO = 3’2 nH = 20,2 = 0’4 mol
Ta co: 32 =X gbmy
nH2 :nHZO:nO 16 =0,2 ny =0,5-0,4=0,1 mol
:szwzng/molzdw _722

’

Vi du 2: Cho 0,10 mol Ba vao dung dich chaa 0,10 mol CuSO4 va 0,12 mol HCI.
Sau khi cac phan (ing xay ra hoan toan, loc lay két taa nung & nhiét do cao dén khéi
luong khong doi thu dwgc m gam chat ran. Gi tri cia m la

A. 1252 gam. B.31,3gam. C.27,22gam. D. 26,5gam.

Huéng dan giai
Cach 1: Tinh toan theo cdc phuwong trinh phan umg duing vdi ban chat hoa hoc
Phuong trinh phan ung:
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Ba + 2HCI—>BaCl,+H, )
0,06 0,12——0,06
Ba + 2H,0—>Ba(OH), +H, )
0,04 — 0,04

Ba(OH), +CuSO, —>BaSO, +Cu(OH), (3)
0,04 —> 0,04 ——> 0,04——0,04

BaCl, +CuSO, —>BaSO, + CuCl, (4)
0,06—>0,06 0,06
Cu(OH), ——>CuO + H,0 (5)

0,04 ——0,04

BaSO, >
Theo gia thiét va cac phan tng (1) - (5), ta thay chét ran Ia BaSO, va CuO. Khéi
lugng chat ran thu duoc la:

My i =My + My, =0,04.80+0,1.233=

Vi cach 1, hoc sinh phai viét nhiéu phan iing, mat nhiéu thoi gian, va thiong quén
phan ting (4), khi do khdi luong chat rén la 12,52 (dap dn A).
Cach 2: Quy doi phan imgva két hop vdi cdc dinh ludt bao toan
Coi céc phan ng trén la phan ung cua 0,1 mol Ba(OH), (&tng va&i 0,2 mol OH™ va
0,1 mol Ba?") véi dung dich chtra 0,12 mol HCI (ttng véi 0,12 mol H*) va 0,1 mol
CuSOs (g véi 0,1 mol Cu?* va 0,1 mol SO ).
Ap dung dinh luat bao toan dién tich trong phan ung, ta co:

Do ominmg i = My =0,12mol <n =0,2-0,12=0,08 mol
{HOH phin tng Cu®* 2n .. =200, o), {IlCu(OH)2 =0,04 mol

n

=0,1

OH™ phan ting Cu?*

Baso, = Npge = Mo N5, =0,1 mol

Khi nung hdn hop két tia, thu dwoc hdn hop chat ran gom CuO (0,04 mol) va

BaSO. (0,1 mol) nén khéi luong chat rin la [25,6 gam

Nhur vay, véi cach 2, vige tinh todn don gian hon nhiéu va khdng bi nham lan khi
tinh so mol ket tua BaSOs.

Vi du 3: Cho 0,15 mol H,NC;3;Hs(COOH), (axit glutamic) vao 175 ml dung dich
HCI 2M, thu duoc dung dich X. Cho NaOH du vao dung dich X. Sau khi c&c phan
(g xay ra hoan toan, s6 mol NaOH da phan tng la
A. 0,50. B. 0,65. C. 0,70. D. 0,55.
(Pé thi tuyén sinh Pai hoc khéi A nam 2010)

Huéng dan giai
Cach 1: Tinh todan theo phwong trinh phan ung
Phuong trinh phan ung:
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H,NC,H,(COOH), + HCl ——>CIH,NC,H,(COOH), (1)
0,15 > 0,15 > 0,15

CIH,NC,H, (COOH), : 0,15 mol

HCI du:0,175.2-0,15=0,2 mol

Phan ung cua X véi dung dich NaOH dur:

CIH,NC,H, (COOH), +3NaOH——H,NC,H,(COONa), + NaCl+3H,0 (2)
0,15 — 5 0,45

HCI +NaOH ——>NaCl+3H,0

0,2 ——> 0,2
Theo gia thiét va lan luot céc phan ung (1), (2), (3) ta thdy sé mol NaOH céan dung

1 [065 mol

Cach 2: Quy doi phan ding
So d6 phan tng:

Dung dich X g6m<

NaCl
H,NC,H,(COONa),

Cén cir vao so d6 phan (g, ta thay nhém — NH, khong bi bién doi hoa hoc. Vay ta
quy doi c&c phan ung (1), (2), (3) ¢ cach 1 thanh phan ung cac caa nhém — COOH
va HCI véi NaOH.

H,NC,H, (COOH), —H 5 dd X — o1 {

Phan ung:
— COOH + NaOH ——— COONa+H,0O D
HCl+NaOH——NaCl+H,0 ()

Ta €O Ny, =N _coon + Ny = 20y xe iy coom, T Mra = 2:0,15+0,35=|0,65 mol

Vi du 4: Cho 100 ml dung dich amino axit X ndng d6 0,2M phan tmg vira du voi
80 ml dung dich NaOH 0,25M, thu dugc dung dich Y. Biét Y phan tng t6i da véi
120 ml dung dich HCI 0,5M, thu dugc dung dich chtra 4,71 gam hén hop mudi.
Cong thirc ciia X la
A. (H2N).C,H3;COOH. B. (H2N)2C3HsCOOQOH.
C. H2NC3Hs(COOH)s.. D. H:NCsHsCOOH.
(Pé thi tuyén sinh Cao dang khéi A va khéi B nam 2013)

Huéng dan giai
. 2 1 . .
Theo gia thiét: Mo _ 0,02 _1 = X ¢6 1 nhém — COOH.
n, 0,01 1

Phan (g clia amino axit X voi NaOH, thu dwoc dung dich Y. Cho Y phan tng tdi
da voi dung dich HCI thi ban chat ciia toan by qua trinh nay 1a nhém OH™ ciia
NaOH va nhom — NH; ctia X phan ung véi H* cia HCL. Ta c6:
Mo, _ 5

n

nOH, + 1’17NH2

=N, SNy = 0,06 -0,02 =0,04 mol <

X

356




khangvietbook.com.vn DT: (08) 39103821 — 0903906848

=X ¢06 hai nhéom chirc — NHa.
bat cong thic cua X 1a (HoN),RCOOH.

Theo bao toan nhém OH va bao toan khoi lugng, ta co:
BT nhém OH

— N, =Ny = 0,02 mol

My + My, +Myy =M + My

mudi

< m, +0,02.40+0,06.36,5=4,71+0,02.18 < m, =2,08 gam

=M, =3’8§=104 g/mol=R=27(C,H;)=X1a

B

(H,N),C,H,COOH

Vi du 5: Khi d6t chay mét polime sinh ra tir phan (mg ddng triing hop isopren voi
acrilonitrin bang luong oxi vira du thu duoc hdn hop khi chira 58,33% CO; vé thé
tich. Ty Ié mat xich isopren véi acrilonitrin trong polime trén la:
A. 1:3. B. 1:2. C.2:1. D. 3:2.
(Pé thi HSG — Tinh Thai Binh, ndm 2011 — 2012)

Huéng dan giai
Theo gia thiét, suy ra polime c6 cong thuc la:
{CH, -C=CH-CH, }, {CH, -CH },

| |

CH CN
Ban chit cua phan ung dbt chay polime chinh 1a dét chdy hai monome ban dau c6
cong thuc l1a CsHs (isopren) va CsHsN (acrilonitrin).
So do6 phan ung dét chay:

C,H,—%" 55C0, + 4H,0

3

1)
X —> 5x ——> 4x
C,H,N—2:" 3C0, + 1,5H,0+0,5N, )
y 3y > 1,5y >0,5y
Theo (1), (2) va gia thiét, ta c6: %V, =2 100=58,33= X =[1:3
> Ox+5y y

IIL.BAI TAP AP DUNG
1. Bai tdp c6 10 gidi
Bai tap danh cho hoc sinh 16p 10

Cau 1: Bé hoa tan hoan toan 2,32 gam hdn hop gom FeO, FesO4 va Fe 03 (trong d6
s6 mol FeO bang s6 mol Fe;0s), can dung vira da V lit dung dich HCI 1M. Gia tri
cuaV la:

A.0,16. B. 0,18. C. 0,08. D. 0,23.

(Pé thi tuyén sinh Dai hoc khbi A nam 2008)

Cau 2: Cho m gam hdn hogp gom FeO, Fe,0s, Fes04 tc dung véi dung dich HCI
(du). Sau khi cac phan tng Xay ra hoan toan, dugc dung dich Y. C6 can Y thu duoc
7,62 gam FeCl, va 9,75 gam FeCls. Gia tri cia m la:

A.9,12. B.8,75. C.7,80. D. 6,50.
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Cau 3: Nung m gam bt st trong oxi, thu dugc 4,5 gam hdn hop chat ran X. Hoa
tan hét hdn hop X trong dung dich H,SO dic nong (du) thoat ra 1,26 lit (& dktc)
S0, (la san pham khir duy nhat). Gia tri caa m la:
A. 2,52 B. 2,32. C.2,22. D. 3,78.
(Pé thi THPT Chuyén Vinh Phic, nam 2012 — 2013)
Cau 4: Hoa tan hoan toan 2,44 gam hdn hop bot X gom FexOy va Cu bang dung
dich H,SO, dic nong (du). Sau phan ung thu dugc 0,504 lit khi SO (san pham khu
duy nhét, & dktc) va dung dich chtra 6,6 gam hdn hop mudi sunfat. Phan tram khoi
lugng cua Cu trong X la
A. 39,34%. B. 65,57%. C. 26,23%. D. 13,11%.
(Pé thi tuyén sinh Pai hoc khéi B nam 2010)
CAu 5: Hoa tan hoan toan 30,4 gam chat rin X gdom Cu, CuS, Cu.S va S bang
HNO; du thdy thoat ra 20,16 lit khi NO duy nhat (dktc) va dung dich Y. Thém dung
dich Ba(OH), du vao dung dich Y dugc m gam két taa. Gid tri caa m 1a:
A. 81,55 gam. B.115,85gam. C. 110,95 gam. D. 29,4 gam.
Cau 6: HAn hop khi A gom CO va H; ¢ ti khdi dbi voi hidro bang 4,25, hdn hop
khi B gom O, va O3 ¢4 ti khbi ddi vai Ha 1a 20. BE @6t chay hoan toan 10V lit khi A
can lugng thé tich hdn hop khi B 1a(cac khi do & cung diéu kién nhiét do, ap suat):
A.6V. B. 8V. C.10v. D. 4Vv.
(Pé thi THPT P6 Luong 1 — Nghé An, nam 2012 — 2013)
Cau 7: Han hop X gém 02 va O3 ¢4 ti khdi so voi Ha 1a x. D& dbt chay hoan toan 1
lit hdn hop Y gdm CO va H: can 0,4 lit hn hop X. Biét ti khéi cua Y so voi Ha
bang 7,5 va cac thé tich khi do ¢ ciing diéu kién nhiét do, ap suat. Gié trj cua x la:
A. 19,2, B. 22,4. C.176. D. 20.
Bai tap danh cho hoc sinh 16p 11
Cau 8: Cho 30,7 gam hén hop Na, K, Na,0, K,0 tac dung véi dung dich HCI vira
du thu duoc 2,464 lit H, (dktc), dung dich chaa 22,23 gam NaCl va x gam KCI. Gia
tri cua x la:
A. 32,78. B. 31,29. C. 35,76. D. 34,27.
Cau 9: Cho 41,76 gam hén hop A gdbm FeO, Fe,03 va Fez0s trong d6 sb mol FeO
bang s mol Fe,03 tac dung vira di v6i V lit dung dich chira HC1 1M va H,SO,
0,5M (loang). Gia tri cua V la:
A. 0,6 lit. B. 0,72 lit. C. 0,8 lit. D. 1 lit.
Cau 10: Cho 11,36 gam hdn hop gdm Fe, FeO, Fe,0; va FesO, phan wng hét véi
dung dich HNOj3 lodng (du), thu dugc 1,344 lit khi NO (san pham khir duy nhat, &
dktc) va dung dich X. C8 can dung dich X thu dugc m gam mudi khan. Gia tri cua
m la:
A. 49,09. B. 34,36. C. 35,50. D. 38,72.
(Pé thi tuyén sinh Dai hoc khéi A nam 2008)
Cau 11: Hoa tan hoan toan 3,76 gam hdn hop gébm S, FeS, FeS; trong HNO; du
duogc 0,48 mol NO; va dung dich X. Cho dung dich Ba(OH), du vao X, loc két tua
nung dén khdi luong khong doi thi khdi lugng chét ran thu duoc la:
A. 18,355 gam. B. 15,145 gam. C. 17,545 gam. D. 2,4 gam.
(Pé thi THPT Chuyén Vinh Phiic, nim 2012 — 2013)
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Cau 12: Hon hop X gom (Fe, Fe,03, Fe304, FeO) véi sb mol mdi chét 1a 0,1 mol,
hoa tan hét vao dung dich Y gém (HCI va H,SO, lodng) du thu dugc dung dich Z.
Nho tir tir dung dich NaNO3z 2M vao dung dich Z cho t6i khi ngung thoat khi NO
(do & dktc). Thé tich dung dich NaNOs can dung va thé tich khi thoat ra 1a:
A.25ml, 1,12 lit. B. 0,5 lit, 22,4 lit.
C.50ml, 1,12 lit. D. 50 ml, 2,24 lit.
Cau 13: Hoa tan hoan toan 13,92 gam hdn hop bot X gom FexOy va Cu bang dung
dich HNO3 loang (du). Sau phan ung thu duoc 2,688 lit khi NO (san pham khir duy
nhe‘it, & dktc) va dung dich chira 42,72 gam hdn hop mubi nitrat. Cong thiic cua oxit
sat la:
A. Fe;0s. B. FeO. C. Fes0,. D. FeOhoac Fe30..
Cau 14: Pun néng 7,6 gam hdn hop X gdm C;H,, CsHs va H, trong binh kin voi
xuc tac Ni thu dugce hdn hop khi Y. Bt chdy hoan toan hén hop Y, dan san pham
chay thu duoc lan luot qua binh 1 dung H2SO, dic, binh 2 dung Ca(OH), du thay
khdi lwong binh 1 ting 14,4 gam. Khéi lugng ting 1én & binh 2 1a
A.22,0gam. B.352gam. C.6,0gam. D. 9,6 gam.
Cau 15: Hdn hop X gdom CzH; va Hz c6 ciing s6 mol. Lay mot lwong hdn hop X
cho qua chat xuc tac nung nong, thu dugc hdn hop Y gém CzHa, CHs, CoH2 va Ho.
Suc Y vao dung dich brom (dw) thi khéi lwgng binh brom ting 10,8 gam va thoat ra
4,48 lit hdn hop khi (dktc) c6 ti khéi so voi Hy 1a 8. Thé tich O, (dktc) can dé dét
chay hoan toan hdn hop Y la:
A. 224 lit. B. 44,8 lit. C. 26,88 lit. D. 33,6 lit.
(Pé thi tuyén sinh Pai hoc khéi A nam 2011)
Cau 16: Hon hop khi X gdm CzHs, CsHgs va C4Hs. Ti khéi clia X so véi H, bang 24.
D6t chay hoan toan 0,96 gam X trong oxi du rdi cho toan b san phidm chay vao 1
lit dung dich Ba(OH); 0,05M. Sau khi cac phéan ing xay ra hoan toan, thu dugc m
gam két ta. Gia tri cia m 1a
A. 9,85. B. 5,91 C. 13,79. D. 7,88.
(Pé thi tuyén sinh Cao dang nam 2013)
Cau 17: Dbt chay m gam hidrocacbon A (khi trong diéu kién thuong) dugc CO; va
m gam H20. Mit khac 2,7 gam A tac dung véi dung dich AgNO3s/NH3 du dugc m
gam két tua. Gia tri m la:
A.805gam. B.7,35gam. C.16,1gam. D. 24 gam.
Céau 18: Bt chay hoan toan 2,24 lit hdn hop C;Ha, CaHio, CH3CH = CH; thu duoc
CO; va HO trong d6 n, —n, ,= 0,025 mol. Hon hop khi ban dau lam mét mau

t6i da V lit nuwdc brom 0,1M. Gia tri cua V 1a

A Ll B.1.2. C.1,25. D. 15.
Cau 19: Chia m gam hdn hop X gém Fe, FeO, Fes0, va Fe,0s lam hai phan bing
nhau:
+ Phan mot cho tac dung véi dung dich HCI vira du, thu dwoc dung dich chira
24,15 gam chit tan, ddng thoi thay thoat ra V lit Ho.
+ Hoa tan phan hai bing dung dich HNO; lodng du, thu dugc dung dich chira
39,93 gam mudi va 1,5V lit khi NO (san pham khir duy nhat). Biét cac thé tich do &
diéu kién tiéu chuan.
Gia tri cia m va V lan lugt 1a:
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A. 12,12 gam va 1,008 lit B. 24,24 gam va 0,672 lit

C. 24,24 gam va 1,008 lit D. 12,12 gam va 0,672 lit
Cau 20: Dbt chay hoan toan 6,48 gam hdn hop X gom: FeS, FeS,, S, Cu, CuS,
FeCu,S; thi can 2,52 lit khi O, va thay thoat ra 1,568 lit (dktc) SO2. Mat khéc cho
6,48 gam X tac dung dung dich HNOs néng du thu dugc V lit khi mau néu duy
nhét (dktc, san pham khir duy nhat) va dung dich Y. Cho dung dich Y tac dung voi
dung dich Ba(OH). du thu dwgc m gam két taa trang. Gia tri cua V va m lan luot 1a:

A. 13,44 lit va 23,44 gam. B. 13,216 lit va 15,60 gam.

C. 16,80 lit va 18,64 gam. D. 13,216 lit va 23,44 gam.
Cau 21: Dbt chay hoan toan 29,6 gam X gdm CH3COOH, CxH,COOH, (COOH),
thu dc 14,4 gam H,O va m gam CO,. Mt khéc, khi cho 29,6 gam hdn hop X phan
ung véi NaHCO;3 du thu dugc 11,2 lit khi CO.. Tinh m.

A.33 gam B.48,4 gam C.44 gam D.52,8 gam
CAu 22: Hoa tan hoan toan m gam hdn hop X gdm Fe, FeS, FeS, va S bang HNO;
nong du thu dwoc 9,072 lit khi mau nau duy nhat (& dktc, san pham khtr duy nhat)
va dung dich Y. Chia dung dich Y thanh 2 phan bang nhau:
+ Phan 1: Cho tac dung véi dung dich BaCl, du thu duge 5,825 gam két tia tring.
+ Phan 2: Hoa tan trong dung dich NaOH du thu dugc két tia Z, nung Z trong
khong khi dén khoi lugng khong ddi duge a gam chét rén.
Gi trj ciia m va a lan luot la:

A. 5,52 gam va 2,8 gam. B. 3,56 gam va 1,4 gam.

C.2,32gam val,4gam D. 3,56 gam va 2,8 gam.
Cau 23: Vao thé ky XVII céc nha khoa hoc di 1iy duoc mot mau sit nguyén chét tir
c4c manh v cua thién thach. Sau khi dem vé phong thi nghiém do bao quan khéng
t6t nén nd bi oxi hoa thanh m gam chit ran X gom Fe va cac oxit cia né. Dé xac
dinh khéi lwong cia méu sét thi cac nha khoa hoc da cho m gam chét rin X trén vao
vao dung dich HNO3 loang thu duoc 0,986 lit khi NO (dktc) duy nhét va dung dich
mudi Y, cd can dung dich mudi Y can ning 48,4 gam chét rin khan. Gié tri khoi
lwong ciia m va khéi lwong ciia mau thién thach bang st nguyén chét do 1a:

A. 15,04 gam va 11,2 gam. B. 15,04 gam va 5,6 gam

C. 18,88 gam va 11,2 gam D. 18,88 gam va 5,6 gam
Cau 24: Sau khi khai thac quiang boxit nhém c6 Ian céc tap chat: SiO;, Fe, cac oxit
ctia Fe.Dé loai bo tap chat nguoi ta cho quiang vao dung dich NaOH dic néng du
thu dugc dung dich X va m gam chat ran khong tan Y. Dé xac dinh m gam chét rin
khéng tan chiém bao nhiéu phan trim quang, ta cho m gam chét ran dé vao dung
dich HNOs lodng du thu duoc 6,72 lit khi NO duy nhét (& dktc) va dung dich mudi
Y, ¢6 can dung dich mudi Y can ning 121 gam chét rin khan. Gia tri cua la m:

A. 32,8 gam B.34,6 gam. C. 42,6 gam D. 36,8 gam
Cau 25: Vao thé ky XIX cac nha khoa hoc da ldy duoc mot mau sit nguyén chat tir
cac manh vd cua thién thach. Sau khi dem vé phong thi nghiém cac nha khoa hoc da
lay 2,8 gam Fe daé trong 6ng thi nghiém khong day nap kin né bi oxi hda thanh m;
gam chat ran X gom Fe va céc oxit cia nd. Cho m; gam chat ran X trén vao vao
dung dich HNO3 lodng thu dugc 896 ml khi NO duy nhét (dktc) va dung dich mudi
Y, ¢b can dung dich mudi Y can ning m, gam chét ran khan. Gié tri ctia my va ma
la:
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A.3,04 gam va 72,6 gam B. 3,04 gam va 12,1 gam

C. 168gamva1219am D. 16,8 gam va 3,04 gam
Cau 26: Cho m gam han hop X (gom Mg, Al, Zn va Cu) tac dung hét véi | dung dich
HNOs thu dugc dung dich Y (khong c6 mudi amoni) va 11,2 lit (dkte) hon hop khi
Z (gom Nz, NO, N2O va NO,, trong d6 N2 va NO, ¢6 phan tram thé tich bang nhau)
¢4 ti khdi ddi vai heli bang 8,9. S6 mol HNO3 phan tng la:

A. 3,4 mol. B. 3,0 mol. C. 2,8 mol. D. 3,2 mol.
Cau 27: Bé a gam hdn hop bot Fe va Zn ngoai khong khi trong mét thoi gian thu
duoc 18,75 gam hdn hop X. Hoa tan hoan toan X trong luwong vira du H,SO, dic
nong, thu dugc dung dich Y va 3,024 lit khi SO, (san pham duy nhat). Thé tich
dung dich HNOsz 2M it nhat can dé hoa tan hoan toan a gam hdn hop ban dau 1a 520
ml, ddng thoi thu dwoc V lit khi NO2 (san phiam duy khir nhat). Thém tir tir
Ba(OH), vao dung dich Y, loc tch két taa, dem nung ngoai khong khi dén khdi
luong khong d6i thu dugc tdi da b gam chat rin. Gi tri cua b 1a:

A. 20,91 B.81,491 C.90,055 D. 98,965
Cau 28: Hon hop X gdm CzHs, C2Ha(OH), va mét sb ancol no, don chirc, mach hé
(trong d6 C3Hs va CoH4(OH)2 c¢6 s6 mol bang nhau). Dot chay hoan toan 5,444 gam
X bang mot lugng O vira du rdi hap thu toan bd san pham chay vao dung dich
Ba(OH), du thdy khdi luong binh ting 1én 16,58 gam va xuat hién m gam két tua.
Giatriciam la

A. 42,158. B. 43,931 C. 47,477 D.45,704.
Cau 29: Cho 11,36 gam hdn hop gém Fe, FeO, Fe,03, FesO, phan ing hét véi dung
dich HNO3 loang du thu duoc 1,344 lit khi NO san pham khir duy nhét (¢ dkte) va
dung dich X. Dung dich X c6 thé hoa tan duoc tdi da 11,2 gam Fe. S6 mol cua
HNOj3 c6 trong dung dich ban dau 1a:

A.0,94mol. B.064mol. C.0,86 mol. D.0,78 mol.
Cau 30: Hoa tan hoan toan 31,25 gam hdn hop X gébm Mg, Al va Zn trong dung
dich HNOs, sau phan tmg hoan toan thu dugc dung dich Y va hén hop gom 0,1 mol
N20 va 0,1 mol NO. C6 can dung dich sau phan tng thu dugc 157,05 gam hdn hop
mudi. Vay s6 mol HNO3 da bi khtr trong phan tng trén 1a:

A.0,45mol. B.0,5mol. C.0,30mol. D. 0,40 mol.
Cau 31: Hon hop khi X gdm O, va Og, ti khdi cia X so voi Hp 14 17,6. Hon hop khi
Y gdm CzHs va CHa, ti khdi cia Y so v6i Ha 1a 11. Thé tich hdn hop khi X (dktc)
t6i thiéu can ding dé d6t chay hoan toan 0,044 mol hdn hop khi Y 1a

A. 3,36 lit. B. 2,24 lit. C.1,121it. D. 4,48 lit.
Cau 32: Bé m gam Fe ngoai khong khi mét thoi gian thu dugc 6,24 gam chit rin X
gbm Fe va cac oxit. Hoa tan hét X trong 130 ml dung dich HNO3 4M(vira du) thu
dugc khi NOy(san pham khir duy nhat). Cho dung dich sau phan tng tac dung véi
dung dich NaOH du, loc két tua, dem nung dén khdi luong khong dbi dugc a gam
chit rin Y. Gia tri m va a 1an luot 1a

A. 5,6 va 8 gam. B. 5,6 va 12 gam.

C.11,2va 12 gam. D. 11,2 va 8 gam.

Bai tap danh cho hoc sinh lop 12

Cau 33: Amino axit X ¢6 cong thirc H,NC,Hy(COOH),. Cho 0,1 mol X vao 0,2 lit
dung dich H2SO4 0,5M, thu dugc dung dich Y. Cho Y phan mg viura du vdi dung
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dich gdm NaOH 1M va KOH 3M, thu dugc dung dich chira 36,7 gam mudi. Phan
tram khdi lwong cua nito trong X 1a
A. 9,524%. B. 10,687%. C.10,526%. D. 11,966%.
(Pé thi tuyén sinh Pai hoc khéi B nam 2013)
CAu 34: Cu 45,75 gam cao su buna — S phan @ng vira hét véi 20 gam brom trong
CCly. Ti I& mat xich butadien va stiren trong cao su buna — S Ia:
A l:2 B.3:5. C.2:3. D.1:3.
(Pé thi THPT Chuyén Hung Vuong — Phi Tho, nim 2012 — 2013)
Cau 35: Tién hanh dong trang hop chat dimetyl buta — 1,3 — dien véi acrilonitrin
(CH2 = CH — CN) theo ti & twong tng X : y, thu dugc mot loai polime. Dbt chay
hoan toan mot luong polime nay, thu duoc hdn hop khi va hoi (CO2, H,0, N») trong
d6 c6 57,69% CO, vé thé tich. Ti lé x: y khi tham gia tring hop 1a bao nhiéu ?

AX-L BX_2 cx3 px-3

y 3 y 3 y 2 y 5

Cau 36:Hdn hop X gébm Na, Ca, Na,O, CaO. Hoa tan hét 51,3 gam hdn hop X vao
nude duge 5,6 lit H, (dktc) va dung dich kiém Y, trong d6 c6 28 gam NaOH. Hép
thu 17,92 lit SO2 (dktc) vao dung dich Y thu dugc m gam két taa. Gid tri caa m 1a:

A. 60. B. 54. C.72. D. 48.
Cau 37: Hoa tan hoan toan m gam hdon hop X gom Fe, FeCl,, FeCls trong H,SO4
dic néng, thoét ra 4,48 lit khi SO, duy nhit (dktc) va dung dich Y. Thém NH; du
vao Y thu dugc 32,1 gam két tua. Gié tri cuam Ia:

A. 16,8. B. 17,75. C. 25,675. D. 34,55.
Céau 38: Hoa tan hoan toan a gam mét oxit sat bang H,SO, dic nong (TNy) thay
thoat ra khi SO, duy nhat. Trong thi nghiém khac (TNy), sau khi khir hoan toan
cling a gam oxit d6 bang CO & nhiét d6 cao rdi hoa tan luong sit tao thanh bang
H,SO, dic nong thi thu duge lugng khi SO, nhiéu gip 9 lan lugng khi SO, & thi
nghiém trén. Cong thic caa oxit sit la:

A. FeO. B. Fe.0s. C. FesO.. D. FeCOs.
Cau 39:Cho 14,4 gam hdn hop Fe, Mg va Cu (s6 mol mdi kim loai bang nhau) tac
dung hét voi dung dich HNO;3 (lay du 10% so véi lugng phan tmg) thu duoc dung
dich X va 2,688 lit hon hop 4 khi N2, NO, NO,, N,O trong dé 2 khi N, va NO, ¢6 sb
mol bang nhau. C6 can can than dung dich X thu duoc 58,8 gam mudi khan. Tinh
s6 mol HNOs ban dau di ding?

A. 0,893. B. 0,804. C. 0,4215. D. 0,9823.
Cau 40: Cho 18,5 gam hdn hop Z gom Fe, FesO, tac dung véi 200 ml dung dich
HNO; lodng dun néng va khudy déu. Sau khi phan @ng xay ra hoan toan thu duoc
2,24 lit khi NO duy nhét (dktc), dung dich Z va con lai 1,46 gam kim loai. Tinh
nong d mol/lit cua dung dich HNOs va khdi lwgng mudi trong dung dich Z.

A. 3,2M va 54 gam. B. 1,8M va 36,45 gam.

C. 1,6M va 24,3 gam. D. 3,2M va 48,6 gam.

(Pé thi THPT Quynh Luu 1 — Nghé An, nim 2010 — 2011)

Cau 41: Cho 11,36 gam hdn hop gom Fe, FeO, Fe,03, Fes04 phan tng hét véi dung
dich HNO;3 loang du, thu duge 1,344 lit (dktc) khi NO (1a san pham khir duy nhat)
va dung dich X. Dung dich X c6 thé hoa tan dugc t6i da 11,2 gam Fe. S6 mol cua
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HNOs c6 trong dung dich ban dau la (biét san pham khtr cia HNO3 trong cac phan
@ng 1a NO):
A.094mol. B.0,64mol. C.086mol. D.0,78 mol.
(P& thi THPT Chuyén Nguyén Hué — Ha Néi, nam 2011 — 2012)
CAu 42:Hoa tan hoan toan 23 gam hdn hop gom Ca, CaO, K, K;0O vao nudc thu
dugc dung dich trong sudt X va thoat ra 4,48 lit khi (dktc). Néu suc 4,48 lit hoic
13,44 lit (dktc) CO, vao dung dich X thu dwgc m gam két taa. Suc V lit khi CO,
vao dung dich X thi thay lwong két tua dat cuc dai. Gia tri cua V la:
A.6,72<V<11,2. B.V=56.
C.V=6,72. D.5,6<V<8,96.
Cau 43: Hoa tan hét 2,72 gam hdn hop X gdbm FeS,, FeS, Fe, CuS va Cu trong 500
ml dung dich HNO; 1M, sau khi két thic cac phan tmg thu dwoc dung dich Y va
0,07 mol mét chat khi thoat ra. Cho Y tac dung véi luong du dung dich BaCl, thu
duogc 4,66 gam két tia. Mt khac, dung dich Y c6 thé hoa tan t6i da m gam Cu. Biét
trong cac qua trinh trén, san pham kht duy nhét caa N*® 1a NO. Gia tri ciam la
A.9,12. B. 4,96. C.9,76. D. 5,92.
(P& thi THPT Chuyén — Dai hoc Vinh, nam 2012 — 2013)
Cau 44: Cho V lit khi CO (dktc) di qua m gam hdn hop X gom cac oxit cua Fe,
nung noéng, thu dugc (m —4,8) gam hdn hop Y va V lit CO, (dktc). Cho hdn hop Y
tac dung vai dung dich HNOj3 lodng du thu dugc V lit NO (dktc, san pham khir duy
nhat) va dung dich Z. Cd can dung dich Z thu duoc 96,8 gam chét ran khan. m c6
gid tri la:
A.36,8gam. B.6l1,6gam. C.29,6gam. D.?21,6 gam.
Cau 45: Pt chay hoan toan mot hdn hop X gém glucozo, fructozo, metanal va
etanoic can 3,36 lit O, (diéu kién chuan). Dan san pham chay qua binh dung dung
dich Ca(OH); du, sau phan (mg hoan toan thu dugc m gam két taa. Gia tri cua m la:
A. 10,0 B. 12,0 C.15,0 D. 20,5
Cau 46: HOn hop X gom Fe, FeO, Fe,03va Fes04 vai s6 mol mdi chit 1a 0,1 mol
hoa tan hét vao dung dich X gdbm (HCI, H;SO; loang) du thu dwgc dung dich Y.
Nho tir tir dung dich Cu(NOs). 1M vao dung dich Y cho téi khi ngiing thoat khi
NO. Gié tri thé tich dung dich Cu(NOQs), can dung va thé tich khi thoét ra ¢ diéu
kién tiéu chuan:
A.50 mlva 6,72 lit B. 100 ml va 2,24 lit.
C.50 mlva 2,24 lit D. 100 ml va 6,72 lit.
Cau 47: Bt hdn hop X gdm CH3sNH,, CH4a(NH2),2 va CH3OH (biét rang hai amin
trén c6 ti khdi so véi H 12 21,3) sau phan tmg thu dwoc 10,648 gam hdn hop Y gom
khi va hoi. Dan toan bo hdn hop Y vao dung dich nudc vi trong thi thay khoi
lwong binh ting thém 9,08 gam. Mit khac néu dan toan bo lwong Y vao binh dung
5,0176 lit khi H; (dktc) sau d6 dun néng trong xdc tac thich hop thi thu dugc hon
hop khi Z trong d6 c6 khi NHs. Tim phan trim khéi lugng cua CHsOH trong hdn
hop dau khi biét rang thanh phan phan trim thé tich ciia CO, va N, trong Z lan luot
12 16,67% va 6%:
A.18,4% B.20% C.24,4% D.50%
Cau 48:Hdn hop X gom cac chat axit axetic, axit acrylic, axit but — 3 — inoic va
vinyl fomat. D6t m gam hdn hop X trong khong khi bing lwong oxi vira du thu
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duoc hdn hop Y c6 tong khéi lwong 1a 7m gam. Hap thu hét hdn hop Y vao 100
gam dung dich NaOH 20% thu dwgc dung dich 2 mudi ¢ téng ndng d6 phan trim
la 25,34%. Gia tri m la bao nhiéu?

A. 7,2 gam B. 6 gam C.4,8gam D. 8,4 gam
Cau 49: Hon hop A gdom X, Y (Mx < My) 1a 2 este don chiic ¢6 chung gbc axit.
Dun néng m gam A vdi 400 ml dung dich KOH 1M du thi sau phan Gng thu duoc
dung dich B va (m — 12,6) gam hdn hop hoi gém 2 andehit no, don chtrc dong dang
ké tiép co ti khdi hoi so v6i Hz 1a 26,2. Tién hanh c6 can dung dich B thi thu dugc
(M + 6,68) gam chat ran khan. Tinh phan trim khdi lugng ciia X trong A 1a:

A. 54,66%. B. 45,55%. C.36,44%. D.30,37%.
Cau 50:Hoa tan 15,84 gam hdn hop gdm maot oxit kim loai kiém va mot oxit kim
loai kiém thd bing dung dich HCI du duoc dung dich X. C6 can dung dich X, lay
mudi khan dem dién phan ndng chay hoan toan thi thu dugc 6,048 lit khi (do &
dktc) & anot va a (gam) hon hop kim loai & catot. Gia tri ciia a la:

A. 7.2 B. 11,52. C. 3,33 D. 13,68.
2. Bai tdp chi c6 dap dn
Cau 51: Bong trung hop buta — 1,3 — dien vai acrilonitrin (CH2 = CH — CN) theo ti
& twong Gng X : y, thu dugc mot loai polime. Pt chay hoan toan mét lwgng polime
nay trong oxi vira du, thu dugc hon hop khi va hoi (CO2, H20, Ny) trong dé co
59,091% CO; vé thé tich. Ti 1& x : y khi tham gia tring hop la bao nhiéu ?

ar-l BX.2. cX.3 p.x.3

y 3 y 3 y 2 'y 5

Cau 52: Hin hop A gdm O, va Os ¢4 ti khdi so véi hidro 1a 19,2. Hén hop B gom
H, va CO c6 ti khdi so véi hidro 1a 3,6. Thé tich khi A (dktc) can ding dé dbt chay
hoan toan 3 mol khi B la:

A. 9,318 Iit. B. 28 lit. C.2241it. D. 16,8 lit.
Cau 53: Dé hoa tan hoan toan 23,2 gam hdn hop gom FeO, FesO, va Fe,0;3 (trong
d6 sb mol FeO bing sé mol Fe,0s), can ding vira du V lit dung dich H2SO, 0,5M
(loéng). Gia tri cua V la:

A.18. B.0,8. C.23. D.1,6.
Cau 54: Cho 4,56 gam hdn hop gdom FeO, Fe;0s, Fes0, tac dung véi dung dich
HCI du, sau khi cac phan ttng xay ra hoan toan, thu dugc dung dich Y, Co can dung
dich Y thu duoc 3,81 gam mubi FeCl; va m gam FeCls. Gié tri ciia m 1a:

A. 8,75. B. 9,75. C. 4,875. D. 7,825.
Cau 55: Hon hop X gém nito va Ha ¢6 khéi lugng mol trung binh 12 7,2. Nung X
VGi bot Fe dé phan tng tong hop NH3 xay ra véi hiéu suat 1a 20% thu hdn hop Y.
Cho Y tac dung CuO du thu 32,64 gam Cu. Thé tich caa hdn hop X (dktc) 1a:

A. 16,8 lit. B. 8,4 lit. C.11.21it. D. 14,28 lit.
Cau 56: Mot loai phan kali c6 thanh phan chinh 1a KCI (con lai 1a cac tap chét
khéng chira kali) dugc san xuat tir quang xinvinit ¢ do dinh dudng 55%. Phan trim
khdi lwong cua KCI trong loai phan kali do 1a:

A. 95,51%. B. 87,18%. C. 65,75%. D. 88,52%.

(Pé thi tuyén sinh Pai hoc khbi A nim 2012)
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Cau 57: Hdn hop X gdm Mg, MgO, Ca va CaO. Hoa tan 10,72 gam X vao dung
dich HCI vira @u thu duoc 3,248 lit khi (dktc) va dung dich Y. Trong Y c6 12,35
gam MgCl; va x gam CaCl.. Gia tri x la
A. 33,05. B. 15,54, C. 31,08. D. 21,78.
(Pé thi THPT Quynh Luu 1 — Nghé An, ndm 2012 — 2013)
Cau 58: Cho 45 gam hdn hop bot Fe va FesO4 vao V lit dung dich HCI 1M, khuay
déu dé cac phan ung xay ra hoan toan, thay thoét ra 4,48 lit khi (dktc) va 5 gam kim
loai khong tan. Gia tri caa V la:
A. 14 lit. B. 0,4 lit. C.12lit. D. 0,6 lit.
(Thi THPT Quynh Luu 1 — Nghé An, nam 2010 - 2011)
Cau 59: Hoa tan hoan toan 49,6 gam hdn hop X gém Fe, FeO, Fe,0s, Fes04 bang
H>SO, dac, nong thu dugce dung dich Y va 8,96 lit khi SO, (dktc). Thanh phén tram
khdi lwong oxi trong hdn hop X va khdi luong mudi trong dung dich Y 1a:
A. 20,97% va 160 gam. B. 30,7% va 140 gam.
C. 20,97% va 140 gam. D. 37,5% va 160 gam.
Cau 60: Nung m gam Cu trong oxi thu dwoc hdn hop chat rin X ¢ khéi lugng 24,8
gam gém Cu0, CuO, Cu. Hoa tan hoan toan X trong dung dich H,SO, dic néng
thu dugc 4,48 lit khi SO (dktc). Hay tim gia tri cia m.
A.224gam. B.224gam. C.6,4gam. D. 32 gam.
(Pé thi THPT Chuyén Nguyén Hué — Ha Nbi, nam 2011 — 2012)
Céau 61: Hoa tan hoan toan 10,44 gam mot oxit sat béng dung dich H»SO4 dac,
noéng thu dugc dung dich X va 1,624 lit khi SO, (san pham khir duy nhét, & dktc).
Co can dung dich X, thu dugc m gam mudi sunfat khan. Gia tri ca m la:
A. 29. B.52,2. C.58,0. D. 54,0.
Cau 62: Hoa tan hoan toan 2,44 gam hdn hop bot X gém FexOy va Cu bing dung
dich H,SO; dic nong (du). Sau phan ung thu dugc 0,504 lit khi SO, (san pham khu
duy nhét, ¢ dktc) va dung dich chira 6,6 gam hdn hop mudi sunfat. Cong thuc cua
oxit st Ia:
A. Fe;0s. B. FeO. C. Fes0.. D. FeOhoac Fes0..
Cau 63: Cho 17,04 gam hdn hop gdm Fe, FeO, Fe,0; va FesO, phan wng hét véi
dung dich HNOs lodng du thu dugc 2,016 lit khi NO (san pham khir duy nhit &
dktc) va dung dich X. C6 can dung dich X thu duoc m gam mudi khan. Gia tri cua
m la
A. 53,250. B. 58,080. C. 73,635. D. 51,900.
(Pé thi THPT Chuyén Bic Ninh, nam 2011 - 2012)
Cau 64: Cho 22,72 gam hdn hop géom Fe, FeO, Fe;0s va FesO4 phan ng hét voi
dung dich HNOs loang du thu duoc V lit khi NO (duy nhat & dktc) va dung dich X.
Cd can dung dich X thu dugc 77,44 gam mubi khan. Gia tri caa V 1a
A. 5,6. B. 4,48. C. 2,688. D. 2,24,
(Pé thi THPT Chuyén Béac Ninh, ndm 2008 — 2009)
Cau 65: Khi oxi hod cham m gam Fe ngoai khong khi thu duoc 12 gam hon hop A
gém FeO, Fe,0s, Fes04 va Fe du. Hoa tan A vira du boi 200 ml dung dich HNO3,
thu dugc 2,24 lit NO duy nhat (dktc). Gia tri m va Cy ctia dung dich HNO3 la:
A. 10,08 gam va 1,6M. B. 10,08 gam va 2M.
C. 10,08 gam va 3,2M. D. 5,04 gam va 2M.
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(Pé thi THPT Chuyén Hung Vuong — Pha Tho, nam 2008 — 2009)
Cau 66:Cho 30,1 gam hdn hop X gém Cu va Fe;0, tac dung véi dung dich HNO3
lodng, dun néng va khudy déu. Sau khi cac phan ung xay ra hoan toan thu dugc
1,68 lit NO (san pham khir duy nhat, & dktc), dung dich Y va con du 0,7 gam kim
loai. C6 can dung dich Y, khéi lwong mudi khan thu duoc 13
A. 54,45 gam. B.68,55gam. C.75,75gam. D. 89,70 gam.
(Pé thi HSG — Tinh Thai Binh, nam 2012 — 2013)
Cau 67: Hon hop X gom (Fe, Fe,03, Fe304, FeO) véi sb mol mdi chét 1a 0,1 mol,
hoa tan hét vao dung dich Y gém (HCI va H,SO, lodng) du thu dugc dung dich Z.
Nho tur tir dung dich Cu(NOs), 1M vao dung dich Z cho téi khi ngung thoat khi NO.
Thé tich dung dich Cu(NOs), can ding va thé tich khi thoat ra (& dktc) 1a:
A.25ml, 1,12 lit. B. 0,5 lit, 22,4 lit.
C.50 ml, 2,24 lit. D.50 ml, 1,12 lit.
Cau 68: Hoa tan 20,8 gam hdn hop bot gdm FeS, FeS,, S bing dung dich HNO;
dic néng du thu dugc 53,76 lit NO, (san pham khir duy nhit, ¢ dkc va dung dich A.
Cho dung dich A tac dung véi dung dich NaOH du, loc lay toan bo két tia nung
trong khong khi dén khéi lwong khong déi thi khdi lwong chat rin thu duoc la:
A.16 gam. B.9 gam. C.8,2 gam. D.10,7 gam.
Cau 69: Cho m gam hdn hop FeS, FeS; ti 1¢ sé mol 1:1 vao dung dich HNOs dur,
dun néng, thu duoc hon hop khi chia 0,4 mol NO2, 0,2 mol NO, ngoai ra khong
con san pham kht nao khac. Tinh m.
A.10,4gam. B.925gam. C.10,3gam. D. 8,67 gam.
(Pé thi THPT Chuyén Thai Binh, nam 2011 — 2012)
Cau 70: Nung m gam hdn hop X gom bot sit va luu huynh thu duoc hdn hop Y
gom FeS, Fe, S. Chia Y thanh 2 phan bang nhau. Cho phan 1 tac dung véi dung
dich H,SO4 loang, du thay thoat ra 2,8 lit hdn hop khi (¢ dktc). Cho phan 2 tac dung
hét véi luong du dung dich HNO; dic, néng thay thoét ra 16,464 it khi chi c6 NO,
(6 dktc, san pham khir duy nhét). Gia tri m la
A. 17,84, B. 7,00. C. 8,92. D. 14,00.
(Pé thi THPT Chuyén — Pai hoc Vinh, ndm 2012 — 2013)
Cau 71: Cho 17,6 gam hdn hop X gém S, FeS, FeS;, tan hoan toan trong dung dich
HNO; dic nong du thu dugc V lit NO, duy nhéat va dung dich Y. Cho Y tac dung
véi dung dich Ba(OH); du, loc va nung két taa trong khong khi dén khéi lugng
khéng d6i thu dugc 62,6 gam chat ran. V c6 gia tri 1a:
A.448. B. 47,1. C. 40,32. D. 22,4.
(Pé thi THPT Quynh Luu 1 — Nghé An, nim 2010 — 2011)
Cau 72: Hoa tan hoan toan hon hop X g(“)m 0,02 mol FeS; va 0,03 mol FeS vao
lwong du H,SOs dic nong thu duoc Fex(SO4)s, SOz va H20. Hép thu hét SO, bang
mot lugng vira du dung dich KMnO, thu dugc V lit dung dich Y khéng mau, trong
sudt, o pH = 2. Gia tri caa V Ia:
A.V =226 lit. B.V=228lit.
C.v=114lit D.Vv=113lit.
Cau 73:Hdn hop X c6 khdi lugng 82,3 gam gom KCIOs, Ca(ClOs),, CaCl, va KCI.
Nhiét phan hoan toan X thu dugc 13,44 lit O, (dktc), chat rin Y gom CaCl, va KCI.
Toan bo Y tac dung vira du vai 0,3 lit dung dich KoCO3 1M thu dugc dung dich Z.
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Luong KCI trong Z nhiéu gap 5 lan lugng KCI trong X. Phan tram khéi lugng KCI
trong X la
A. 25,62%. B. 12,67%. C. 18,10%. D. 29,77%.
(Pé thi tuyén sinh Pai hoc khéi A nam 2012)
CAu 74: Bé hoa tan hét hdn hop X gom Cr,03, FeO, Fes0, can vira da 550 mol HCI
2M, sau phan tmg thu dugc dung dich Y. M6t nira dung dich Y hoa tan dugc téi da
2,9 gam Ni. C6 can nira dung dich Y con lai thu dugc bao nhiéu gam mudi khan ?
A. 30,8. B. 30,525. C.61,6. D. 61,05.
(Pé thl THPT Chuyén Lé Quy Don Quang Tri, nam 2012 - 2013)
Cau 75: Hon hop gom CoH, va H, ¢d ciing sé mol. Lay mét lugng hdn hop X cho
qua chat xuc tac, dun nong dugc hdn hop Y. Dan Y qua nuéc brom thiy binh nudc
brom ting 10,8 gam va thoét ra 4,48 lit hdn hop khi (dktc), co ti khi so vai hidro 1a
8. Thé tich khi O (dktc) vira du dé dbt chay hoan toan hdn hop Y la
A.26,881it.  B.448lit. C. 33,6 lit. D. 22,4 lit.
(Pé thi THPT Quynh Luu 1 — Nghé An, nam 2012 — 2013)
Cau 76: HOn hop X gom CsHs, CsHa va CsHs c6 ti khéi so voi hidro 1a 21,8. Dot
chay hét 5,6 lit X (dktc) thi thu dwoc khdi luong CO; va Hz0 lan luot 1a:
A. 33 gam va 17,1 gam. B. 2 gam va 9,9 gam.
C. 13,2 gamva 7,2 gam. D. 33 gamva 21,6 gam.
Cau 77: Hon hop X c6 ti khéi so véi H, 1a 27,8 gom cac chat: butan, metyl
xiclopropan, but — 2 — en, divinyl va etylaxetilen. Khi dét chay 0,15 mol X, tong
khéi lugng CO; va H0 thu duoc Ia:
A.345gam. B.39,90gam. C.37,02gam. D. 36,66 gam.
Cau 78: Bét chay hoan toan a hdn hop X gom butan, but — 1 — en, etilen,
xiclopropan, axetilen (ti I¢ mol cta butan va axetilen Ia 1:1). Sau phan g thu dugc
33,6 lit CO> (dktc). Gia tri cua a la:
A. 24 gam. B. 23 gam. C. 20 gam. D. 21 gam.
Cau 79: Bét chay hoan toan mot lwong hdn hop X gém metan, propen, metyl
xiclopropan, benzen (ti 1¢ mol ctia metan va benzen Ia 3 : 1). Sau phan ung thu dugc
35,84 lit CO; (dktc) va m gam H,O. Gia tri cua a la:
A.28,8gam. B.43,2gam. C.20gam. D. 30 gam.
Cau 80: Hon hop X gom 2 ancol 1a propan — 2 — ol va glixerol ¢6 ti I¢ mol 1 : 1.
D6t chay hét m gam hdn hop X, thu dugc 1,68 lit CO; (dktc). Ciing cho m gam X
tac dung hét véi Na du, sau phan tmg thu dugc V it H, (dktc). Gia trj cua V 1
A. 0,56 lit. B. 0,84 lit. C. 0,42 lit. D. 1,68 lit.
Cau 81: Cho hdn hgp X gém ancol metylic, etylen glicol va glixerol. Dot chay
hoan toan m gam X thu duogc 6,72 lit khi CO- (dktc). Cling m gam X trén cho tac
dung véi Na du thu duoc t6i da V lit khi Hy (dktc). Gié tri ca V 1a
A. 3,36. B. 11,20. C.5,60. D. 6,72.
(Pé thi tuyén sinh Pai hoc khéi B nam 2012)
Cau 82: Cho han hop khi X gdbm HCHO va H, di qua éng si dung bot Ni nung
néng. Sau khi phan &ng xay ra hoan toan, thu dugc hdn hop Y gom hai chét hitu co.
D6t chay hét Y thi thu dugc 11,7 gam H,0 va 7,84 lit khi CO; (¢ dktc). Phan tram
theo thé tich caa H, trong X Ia:
A. 65,00%. B. 46,15%. C. 35,00%. D. 53,85%.
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(Pé thi tuyén sinh Pai hoc khéi A nam 2009)
Cau 83: Hon hop A gom 02 va Oz ¢6 ty khdi so voi Hz bang 22. Hn hop B gdm
metan va etan ¢ ti khdi so véi Hz bang 11,5. Bé dét chay hoan toan 0,2 mol B can
phai dung V lit A & dktc. Gia tri caa V la:
A. 13,44, B.11,2. C. 8,96. D. 6,72.
(Pé thi THPT Chuyén Hung Vuong — Phi Tho, nam 2010 — 2011)
Cau 84: X gom O3 va O3 ¢6 ti khéi so véi He bang 10. Thé tich cua X dé dét hoan
toan 25 lit Y 12 hdn hop 2 ankan ké tiép c6 ti khdi so véi He bang 11,875 1a (Thé
tich khi do cting diéu kién):
A. 107 lit. B. 105 lit. C.105,7 llit.  D. 1075 lit.
(Pé thi THPT Chuyén Vinh Phic, ndm 2012 — 2013)
Cau 85: bdt chay hoan toan 3,42 gam hdn hop gom axit acrylic, vinyl axetat, metyl
acrylat va axit oleic, roi hap thu toan b san pham chay vao dung dich Ca(OH);
(du). Sau phan tng thu duoc 18 gam két tia va dung dich X. Khéi lugng X so véi
khéi Iwong dung dich Ca(OH), ban dau da thay doi nhu thé nao ?
A. Tang 2,70 gam. B. Giam 7,74 gam.
C. Tang 7,92 gam. D. Giam 7,38 gam.
(Pé thi tuyén sinh Pai hoc khéi A nam 2011)
Cau 86: Bdt chay hoan toan 4,02 gam hdn hop gom axit acrylic, vinyl axetat va
metyl metacrylat rdi cho toan bo san pham chay vao binh 1 dyng dung dich H,SO,4
dic, binh 2 dung dung dich Ba(OH), du thay khdi luong binh 1 ting m gam, binh 2
xuat hién 35,46 gam két taa. Gia tri caam la
A. 2,70. B. 2,34. C. 3,24. D. 3,65.
(Pé thi HSG — Tinh Thai Binh, nam 2012 — 2013)
Cau 87: Han hop X gdm vinyl axetat, metyl axetat va etyl fomat. DSt chay hoan
toan 3,08 gam X, thu duoc 2,16 gam H,0. Phan trim s6 mol cua vinyl axetat trong
X1a:
A. 27,92%. B. 25%. C. 72,08%. D. 75%.
(Pé thi tuyén sinh Pai hoc khéi B nam 2011)
Cau 88: Cho hdn hop X gém 0,15 mol H,NC3Hs(COOH), (axit glutamic) va 0,1
mol HaN(CH2)sCH(NH2)COOH (lysin) vao 250 ml dung dich NaOH 2M, thu dugc
dung dich Y. Cho HCI du vao dung dich Y. Sau khi cac phan ttng xay ra hoan toan,
s6 mol HCI d phan ung la:
A. 0,75. B. 0,65. C. 0,70. D. 0,85.
Cau 89: Cho 21 gam hdn hop gom glyxin va axit axetic tac dung vira da véi dung
dich KOH, thu dwoc dung dich X chtra 32,4 gam mudi. Cho X tac dung véi dung
dich HCI du, thu dugc dung dich chira m gam mudi. Gié tri cia m 13
A. 44,65. B. 50,65. C. 22,35. D. 33,50.
(Pé thi tuyén sinh Pai hoc khéi B nam 2012)
Cau 90: Cu 5,668 gam cao su buna — S phan tng vira hét vai 3,462 gam brom trong
CCly. Hoi ti I&¢ mat xich butadien va stiren trong cao su buna — S |a bao nhiéu?

A B. 2. c. b D. 2.
2 3 2 5

(Pé thi THPT Chuyén Bic Ninh, ndm 2011 - 2012)
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DAP AN CHUYEN DE

01.C [02. A |[03.D |[04.C |05.C (06.D |07.D | 08.A | 09.B 10. D
11. C 12.D | 13. B 14. A | 15.D | 16.B 17.A | 18.C 19. B 20.D
21.C [22.B | 23.C |24.A |25.B |26.D [27.C | 28.D | 29.C | 30.D
31.B | 32.A (33.C [34.D | 35.A |36.C [37#.D | 38.C |39.D | 40.D
41.C | 42. A |43.C | 44.C | 45.C | 46.C |47. A |48.A |49.C | 50.B
51.A | 2. B 53. B 54. C 55.D | 56. B 57. B 58. C 59. C 60. A
61.A [ 62.B | 63.B [ 64.C | 65.C [66.C |67.C | 68.A | 69.D | 70.C
71.C | #2.B | 7#3.C | 74.B | 75.C | 76.A | #7.D | 78.D | 79. A | 80. A
81.A [ 82.B | 83.C [ 84.D | 85.D (86.B | 87.B | 88.D | 89.A |90.C
BAI GIAI CHI TIET BAI TAP TU LUYEN
Céau 1:

Huéng dan giai
Do FeO va Fe;03 ¢6 s6 mol bang nhau nén quy doi thanh FesO,. Vay ta cé thé quy
d6i 2,32 hdn hop ban dau cho thanh FesO..
Dé tinh thé tich HCI 1M hoa tan hét Fe;0, ta c6 thé sir dung mot sé cach sau:
Cach 1: Tinh todan theo phwong trinh phan ung:
Fe,0, +8HCl——>FeCl, +2FeCl, +4H,0 (1)
Theo phan tng (1) va gia thiét ta co:

Ny =8nF6304 =8.% =0,08 mol =V, ;; = # =10,08 lit

Cach 2: Sur dung bdo toan di¢n tich trong phan izng va bao toan nguyén to
Ban chat cua phan ung gitra dung dich HCI véi FesOs la phan tng caa ion H* trong
HCI vai ion O°~ trong FesOs.
] {L‘))noz —4n, , =0,04
Taco: o

BT n . =2n_, =0,08

0,08 p
— 0y, =n,. =0,08 mol =V, = - 0,08 it

Céch 3: Si dung bdo toan dién tich trong oxit, trong mudi va bao toan nguyén té
Trong phan tng giita dung dich HCI véi FesOs, ion O*” da duogc thay thé bang ion

BT O _ _
———n, =4n,, =004

Cl nén ta co:
—"®T 5n =2n_, =0,08

0,08 p
— = ny, =n_ =0,08 mol =V, ,, = - 0,08 lit

Céch 4: Si dung bdo toan dién tich trong mugi va bao toan nguyén to

. FE X a8
Trong dung dich mudi, coi Fe van c6 so6 oxi hoa Ia+5 nhu trong Fe3Os.
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—=>n , =3ng, =0,03mol
Ta co: e g
—=—>n, =-n , =0,08mol
Fe 3
B9 sn . = =0,08 mol <V, % 0,08 lit
HCl — - HCI IM 1
Cau 2:

, Huéng dan giai
Ta c6 thé coi Fe;04 12 hdn hop FeO va Fe;03 ¢6 ti 1§ mol 1 : 1. Vay c6 thé coi hon
hop ban dau la hon hgp gom FeO va Fe;0s.

7,62
. 2 freo =M, =757 127 - 006 o =0,06 mol
Bao toan nguyén to Fe:
9,75 N, o, =0,03 mol
21’11%203 =g, = @ =Y ’
=mg, +mg o =0,06.72+0,03.160=9,12 gam
Cau 3:
Huéng dan giai
HdN hop X ¢6 thé gom Fe va céc oxit cua nd.
Quy doi hon hop X gom Fe va Fe,Oy thanh hon hop Fe va O.
So do phan ung:
0
Fe doi Fe H SO dac, t° 3 ot
, 5, ——=—5Fe,(S0,),+S0O, +H,0
O Fex Oy

Cin ctr vao so do phan ung, ta thiy:

, , +6
Chat khtr Ia Fe, chat oxi héala S trong H,SO4va O.
56n,, +16n, =4,5

Theo bao toan khéi lugng va bao toan electron:
3ng, =2n, + 2nSOZ

ng, =0,0675 mol
= = mg, =0,0675.56 =|3,78 gam
{no =0,045 mol e

Cau 4:

Huéng dan giai
Quy dbi hdn hop X thanh hdn hop Y gém Cu, Fe, O. Khi quy ddi hdn hop nay
thanh hdn hop khéc thi khdi lwong va nguyén t6 duoc bao toan nén khéi luong Y
ciing bang khdi lwong X, thanh phan nguyén té trong Y ciing gidng trong X.
So dd phan ng:
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0

+2
0o 0 0 . | Cu ¢ CuSO 4
< X c, 10 4
lrcu’ Fe, O—‘ quy doi 5 H, SO, dac, t B + S 02
Fe O Fe, (SO
hon hop Y Xy 2(80,);
hén hgp X dung dich

Theo so db ta thay: Chat khtr 1a Fe, Cu, chit oxi héa la O va S (H,S0,).

Ap dung bao toan electron, bao toan khéi luong va bao toan nguyén té Fe, Cu:
2ng, +3ng, =2n, +2ng, 2n, +3n,, =2n, +2.0,0225

={64n,, +56n,, +16n, =2,44 < {64n,, +56n,, +16n, =2,44

1605, +400n;, , =6,6  |160n,, +400.0,5n,, =6,6
ng, =0,01 mol

< {n,, =0,025 mol = %m,, = 0’20’2'54 .100% =
n, = 0,025 mol

Cau 5:

Huéng dan giai
Quy ddi hdn hop X thanh hon hop Cu, S.
So do6 phan ung:
+2
0,9 molINO

0 0 . i “
{Cu, SW—HNO‘H Cu(NO,), Cu(OH),

BaSO

Ba(OH), o gam{

| | +6
30,4 gam H2 S O4 4
Y r r r +5 r

Tu so d6 phan tng ta thay: Chat khir la Cu, S, chat oxi hoa la N trong HNOs, chat
ket tua sau phan ng la Cu(OH)2 va BaSOs. )
Ap dung bao toan electron, bao toan khoi lugng va bao toan nguyén té Cu, S:

2n, +6ng =3n 2ng, +6ng =3.0,9 ng, =0,3 mol

<
64n,, +32ng =30,4  |64n,, +32n,=30,4  |ng =0,35 mol

Neyon, = New = 0,3
=

. —035 = ™= Maion, * Mas, =0,3.98+0,35.233 =[110,95 gam

nBaSO4

Cau 6:
o Huéng dan giai
Quy doi hon hop Oz, Os thanh O.
Chon s6 mol cua hon hgp CO va H; 1a 1 mol.
Phuong trinh phan ung:
CO+0——CO, (1)
H,+O——H,0 (2)

Theo (1) va (2) ta thdy: n, =n,q, ,,,, =1 mol
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m(02,03) 16
:>m(02’03) :mO :16 gam:>l'102 '|'1"lo3 :M—:E:O,AI. mol

(0,,03)
Taco: V. =10V v3 Vion0) _ Mooy _ 0.4 V =4V it
aco: Vo p,) = va = =T = Vio.0o0 = i

(o1,  co,n,)

Cau 7:
Huéng dan giai
D4i vai cac chat khi, ti I¢ thé tich bang ti 1& s6 mol nén theo gia thiét suy ra: D6t
chay 1 mol Y (CO, Hy) can 0,4 mol X (O, Os).
Quy ddi hdn hop X gom O, O3 thanh O.

Ta co:
NG =Ny, =l Mol=mg ,,=m,=16 gam
m 16 40
=M =020 - = _40=d,, =—=20
©0 " n ., 0.4 Y2

Luwu y: O cAu 6 va cau 7, ta khdng can quan tdm dén ti 1é mol ciia CO va H, trong
hon hep. Vi CO va H, déu phan #ng véi O theo ti 1¢ mol 1 : 1.
Céau 8:
Huéng dan giai
Quy ddi hdn hop Na, K, Na,O, K0 thanh hdn hop Na, K va O.
So d6 phan @ng:

+1
0 +1 -2
1
0 0 0 K. K-0O + NaC 0
IrNa, K, O—l& ’ _HA yJo3gmo 4+ H,
0+ -2
+1 0,11 mol
7 Na, Na, O Kl
30,7 gam

Cin cir vao so do phan ung, ta thdy: Chat khir 1a Na, K, chat oxi hoa la H* trong axit
HClIva O. ’
Ap dung bao toan electron va bao toan khoi luong, ta co:

{nNa +1n, =2n, +2n,, {0,38+nK =2n,+2.0,11

= =
23n,, +39n, +16n, =30,7 23.0,38+39n, +16n, =30,7

n, =0,44 mol
@{ K %HKCI =n, =0’44:>X:mKCI =132,78 gam

n, =0,3 mol

Cau 9:
Huéng dan giai

Hon hop A gom FeO, Fe,03 va Fes04 trong d6 s6 mol FeO bang sé mol Fe,Oz nén
quy ddi hdn hop A thanh FesO4 voi sb mol 13 41,76 : 232 = 0,18 mol.
Dé tinh thé tich cia dung dich chira HC1 1M va H,SO;4 0,5M, ta c6 thé sir dung 1
trong hai céch sau:
Cach 1: Sur dung hé qua 3 cua dinh ludt bao toan dién tich
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Trong phan ting ctia Fe3Os véi dung dich hdn hgp HCI va H,SO4, ion O trong oxit
da dugc thay thé bang ion Cl~va SO .

Theo bao toan nguyén t6 O, ta co: n, =4ng , =0,72 mol
n, + 2n5042, = 2n02, =1,44
Theo bao toan dién tich va gia thiét, ta c6:{ n o [HC1] 1
ng. [H80,] 05
n_ =0,72 mol n,. =0,72 mol
° = =V, =ta OG5
ng, = 0,36 mol Ny oo, 0,36 mol [HCI] 1

Cach 2 Sur dung hé qua 2 cua dinh ludt bdo toan dién tich
Ban chat cua phan ung giita FesOs v6i dung dich HCI va HoSO;4 14 phan tng cta ion
O trong oxit v&i ion H* trong dung dich axit.

n 4n =0,72 mol

. e, - = Fllge o,
Theo bao toan nguyén to O va bdo toan dién tich: © °
n, = 2n02, =1,44 mol

=0, =Ny +20, 6 =V+2.0,5V =144 mol =V =
Cau 10:

7 Huéng dan giai
Quy doi hén hop Fe, FeO, Fe,03, Fes04 thanh hon hop Fe va O.
So do phan ung:

0 -2

Fe .. Fe, Fe, O 4 o +3 +2
, et =25 Fe(NO,), + NO
0] FeO, Fe, O, 0:06 mel
e — |
11,36 gam 11,36 gam

Cin ctr vao so do phan ung, ta thdy: Chat khur 1a kim loai Fe, chét oxi hoa 1a O va

+5
N trong HNO:s. )
Ap dung bao toan electron va bao toan khoi luong:
3n., =2n,+3 3n,, =2n, +3.0,06 =0,16 mol
Fe 1’10 1llNO = nFe 1’10 = nFe mo
56n,, +16n, =11,36 56n,, +16n, =11,36
&)nFC(NOB% =ng, =0,16 mol = myg, ., =0,16.242=|38,72 gam
Cau 11:

n, =0,15 mol

Huéng dan giai
Quy doi hon hop S, FeS, FeS; thanh hon hop Fe va S.
So do6 phan ung:
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+4
NO, :0,48 mol

0 & +HNO; +3
( Fe,S—l—> Fe(NO,), ﬂ_){lse(OH)3 . {Fe203

FTogm H, 3 0, BaSO, BaSO,

b r r r +5 r
Tu so do phan ung ta thay: Chat khur 1a Fe, S, chat oxi hoa la N trong HNOs, chat
ran sau phan ung la Fe20s va BaSOa, )
Theo bao toan electron, bao toan khoi luong va bao toan nguyén to Fe, S:
3ng, +6ng =ny, =0,48 n,, =0,03 mol Ng, o, =0,5ng, =0,015
= =
56ng, +32ng =3,76 ng =0,065 mol =n, = 0,065

Vay khéi lwong chét ran thu duoc 1a:

My =M, o, + Mg = 0,015.160 +0,065.233 =|17,545 gam

Huéng dan giai
Téch 0,1 mol FesO4 trong X thanh hdn hop gém 0,1 mol FeO va 0,1 mol Fe,0s.
Quy d6i hdn hop X thanh hdn hop méi gdm Fe (0,1 mol), FeO (0,2 mol) va Fe,0s3
(0,2 mol).
So dd phan ng:
Fe , FeO

Np.so,

Cau 12:

2+ 3+
0.1 mol 0,2 mol HOL ILSO Fe™, Fe Nans Fe*,H",Na® =
_HALHS0, o 03 04 aNO, NO

Fe,O ® . > o, sor

e _ _

3 - 2-

273 Cl,S0,”, H* >4

0,2 mol L 1

_ - dung dich Z

hén hop méi

Cin ctr vao so do phan ung, ta thdy phan ung caa dung dich Z véi NaNO; 1a phan

rng cua Fe?* vgi H* va NO; .

< . n_, =

Ap dung bao toan electron va bao toan nguyén to N cho phan ng (2):{ e o
n

NO;” —YNO

{0, 3=3n,, Vo =0,1.22,4=[2,24 Iit
f=—g

0 —n. & Mo =Moo =0,1 mol = 0.1
NOj NO =

V.

fanavo, == =005 lit =

Cau 13:

Huéng dan giai
Quy ddi hdn hop X gdm Cu, Fe,Oy thanh hdn hop Y gdm Cu, Fe, O.
So d6 phan @ng:

0 +2
0 0 0 Cu, s Cu(NO,) +2
[Cu, Fe, 01<—quyd°‘ L[> 7+ NO
0,12 mol
my=19,32 gam Fe "OY 3 e(NO3)3

S ——
my =19,32 gam
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N 14 r 4 - 7 Y Y +5
Cin clr vao so d6 phan tng, ta thay: Chat khir 1a Cu, Fe, chat oxi hda la O va N

trong HNOs. ’ ’
Ap dung bao toan electron, bao toan khéi lirgng, bao toan nguyén t6 Fe, Cu:
3ng, +2n,, =2n, +3ny, 3ng, +2n., =2n, +3.0,12

=156n,, +64n,, +16n,=13,92 < 156n,, +64n,, +16n, =13,92
242n +188n —42,72  |242n, +188n,, =42,72

Fe(NO, ), Cu(NO, ),
ng, =0,06 mol
& Ing, =0.15 mol = 2= — ! = [Cong thite oxit 1a FeO
ng,=0,06mol  °
Cau 14:

Huéng dan giai
Quy dbi 7,6 gam hdn hop X thanh 7,6 gam hdn hop gém C va H.
D6t chay X thu dugc CO, va Hz0, dan san pham chay lan luot qua binh 1 dung
H2SO4 dic thi nwde bi giwr lai, binh 2 dung Ca(OH), du thi CO; s& bi gilr lai va
chuyén thanh két tha CaCOs. Khdi lugng binh 1 tang 1a khéi lwong cua H,0, khdi
luong binh 2 tang 1a khdi lwong caa COs.
Ap dung bao toan nguyén t6 H va bao toan khéi luong, ta co:

14,4 _m(QH)_mH _7,6_1,6

n, =2nHzo =2.F =16 =n, B B =0,5 mol

Theo bao toan nguyén té C, ta co:
N, =0 =0,5mol = my, ;4 =My, =0,5.44=
Cau 15:
‘ Huéng dan giai
So do6 phan ung:

hén ho‘pX{Csz Ny 160 hop Y{CzHc’ CH,  Lus, {C2H4Br2, C,H,Br,
. H — . —_—

2 C,H,, H, C,Hq, H,
Theo so db phan ng va ap dung bao toan khéi luong, ta co:
My, 1) = Myinnpy, tang — 10,8 gam

=my =my =Mcy oy TNy y =10,8+0,2.8.2=14 gam

Mudn tinh thé tich O, dung dé dét chay hét hdn hop X, ta c6 thé s dung 1 trong 2
céach sau: ’ . o

Cach 1: Vi trong X, s6 mol cia CoHz va H, bang nhau nén quy d6i hon hgp X
thanh hdn hop C va H trong d6 n.. :n, =1:2.

Trong phan tng dbt chay X, C bi oxi héa thanh CO;, H bi oxi héa thanh H,0.

12n. +n, =14 12n. +n, =14 n. =1mol
=nc:ny=1:2 <anging =1:2 < <n,; =2 mol
2ng =2ngq, +ny, 2n, =2n.+0,5n, n, =1,5mol
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= Vo, @o =1.5.22,4=33,6 lit
Céch 2: Vi trong X ¢6 s6 mol caa CoHz va H, bang nhau nén c6 thé quy d6i hon
hop X thanh CoHa.
Phuong trinh phan ung:
C,H, +30,—“2C0, +2H,0 1)
Theo (1) tathdy:n, =3n,, = 3.% =1,5mol = Vg =1.5.22,4=[33,6 it
Cau 16:
Huéng dan giai

Quy d6i hon hop X thanh 1 chat c6 cong thirc 1a CxHs.

M, =12x+6=242=48=x=3,5
Theo gia thiét, ta co:

Ny = 9.%6 =0,02 mol

e 48
Ap dung bao toan nguyén té C, ta co:
Ny, =XNgy, =3,5.0,02=0,07 mol
Khi cho 0,07 mol CO; véo dung dich chira 0,05 mol Ba(OH); s& tao ra ca mudi
BaCO; va Ba(HCOs),. Ta cé:
2n BaCO;4

<2.0,05=0,07+ng,,, < Ny, =0,03 mol =my,, =0,03.197=|5,91 gam
Cau 17:

n, +n

Ba(OH), — Hco,

Huéng dan giai
Chon m = 18 gam, quy d6i hidrocacbon A thanh hon hop cac nguyén tir C va H.
m, =m.+m, =18

Ta co: 18
n, =2n,,=2.—=2
H H,0 18
m, =12n. +n, =18 12n. +n, =18 n, =2 mol n
= = =>—==
n, =2n 2.§:2 n, =2 n:%mol n, 3

H,0 — C
: 18
ViA G thé khi nén suy ra A 1a C4He. A phan tng dugc véi AgNOs / NHs (t°) tao ra
két tua chirng to A la ankin va co lién két 3 ¢ dau mach.
Phuong trinh phan ng:
CH=C-CH, - CH, + AgNO, +NH, —~—CAg=C~-CH, - CH, { + NH,NO,

0,05 — 0,05
Khoi luong két tia la: me,,_ oy, o, =0,05.161=8,05 gam
Cau 18:

Huéng dan giai
Cach 1: Dung phuwong phdp quy doi
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MC2H2 + MC4HI(J
2
0,5 mol CaHuo. Vi cach quy doi ndy, sé mol khi khong thay doi va s6 mol lién két
n cling khong thay doi (so mol lién kétt=n_, =2n., =1mol).
Vay quy ddi hdn hop CoHz, CsH1o, CH3CH = CH, thanh hdn hop C2H2 va CsHi.
Ney, +0ey = 0,1

Nhan thay: M, = nén quy d6i 1 mol C3Hs thanh 0,5 mol CoH; va

Ne, —ny o, =0,025 Ne, +n., =0,1 n., =0,0625 mol
Ta Cc'): 2 2 C> 22 42110 @ 2752
Neo, =20¢y +4n0¢ 4, Ne gy —Ncy, =0,025 ng . =0,0375 mol
Nyo =Ny, T 5nc41-110
Khi cho hdn hop khi C,H,, C4Hio phan \ing véi Br thi chi cd C;H, phan {ing, ta co:
ng =2n, =0,06252=0,125mol = V5, oy = % =1,25 lit

Céch 2: Khai thac mai lién h¢ giiza s6 mol CO;, H20 véi s6 mol hop chdt hitu co
trong phan ung dot chay

Djt cng thirc cla céc hidrocacbon 1a C.H - (k 1asb lien két = trung binh)

Phan tng dbt chay:

0,t° - -
CH,. . —=—nCO,+(n+1-k)H,0

nCEHzﬁmsz - 0’1 mOl

n —n
Tacé:ing,  =—2 10
n " 2n+2-2k k _ 1
Ne, —Ny o =0,025 mol
k=125 0,125
= - = Vg =——=|[1,25it
{HB, =kne,__=0125mol “h 01
Cau 19
Huéng déan giai
Fe, FeO —ama—> 24,15 gam chit tan va V lit khi H,
X gébmy
Fe,0,, Fe,0, \ —22-—39,93 gam mudi va 1,5V lit khi NO

3 _ Fe, FeO i Fe : 2xmol
Cach 1: Hon hop X —ee

Fe,0,, Fe,O, Fe,O, : 2ymol
—thnxéphin]l_ C3 Fe va Fe,0, déu tdc dung v6i HCI nhung chi c6 phan ting clia Fe
v6i HCl méi tao ra khi H,, con phan ting v6i HNO, thi ca hai déu tdc dung tao ra
khi NO.
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. Fe +2HCl——Fe(l, +H, \Y
Xét phan 1: (mol) (1)
p
X — X 4
e A s 39,93
Xét phan 2 thi ta co :my o, =39,93 gam < N, = EYOu =0,165 mol
— N oy, =N 30 0 ©0,165=np +3n; , =x+3y(2)
Fe——>Fe™ + 3e N* +3e——>NO
4,5V L5V
X—>X—3X
22,4 22,4
Fe,0, ——3Fe’ +40% +1le
y ——3—— Y
BT Electron 47 5.V
—>ch (nhuong) — ch (nhan) < x+y= M4 (3)

x =0,03 mol
D@ y= 0,045 mol

V =0,672 lit
— o m=mg +mg o < m=2,0,03.56+0,045.232) =|24,24 gam
Fe——Fe’" : 2xmol

awydsi_ ) Fe Fe’ : 2ymol
0O:2zmol

Fe, FeO
Fe,O,, Fe,O,

Céch 2: Hdn hop X{

gi thiét FeCl
— 2
Mg, xo,),

, e, =24,15 127x+162,5y=24,15<:> x =0,075 mol
=39,93 242x + 242y =39,93 x =0,09 mol

Xét phan 1: Bao toan electron

Fe——Fe™ + 2e 0O + 2e——0"
0,075 —— 0,15 z——2z
Fe——Fe® + 3e 2H" +2¢ —— H,
0,09 —— 0,27 EAPE
22,4 22,4

ectron 2V
— Bl 5 %'n D, (o) =) N gy < 0,15+0,27 = 2z+ﬂ(l)

b

Xét phan 2: Bao toan electron
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Fe——>Fe* + 3e O + 2e——>0*

0,075 —— 0,225 z—>2z

Fe——Fe® + 3e N*” +3¢ —— NO
0,09 — 0,27 VLY
22,4 22,4
BT Electron 4,5V
—>Zne (nhudng) — Zl’le (nhan) < 0’225 * 0’27 =2z 22,4 (2)

— -8 57 =0,18 mol va |V =0,672 lit

BIKL o = m;, +mg, < m=2.56.(0,075+0,09)+2.0,18.16 = (24,24 gam
Céu 20:
Huéng dan giai

252 180, {Oxit kim loai

FeS, FeS, 1,568 lit SO,

6,48 gam X< S, CuS . +Ba(OH),

V lit NO,
FeS, FeS, Fe : x mol
hén hop X4 S, CuS —awdd JCu:y mol
Cu, FeCu,S, S:z mol
B8 57=ng=ng, = 1,568 =0,07 mol = mg =0,07.32 =2,24 gam
© 22,4
— P s m +mg, +mg = 6,48 < 56x + 64y = 6,48 —2,24 = 4,24 gam (1)
Fe——Fe’ + 3e 0, + 4de——40"
X ——  3x | 0,1125——0,45

Cu——>Cu*" + 2e

y — 2y

S —> S™ + 4e
007 —— 0,28
M"Zne (nhuong) — zne (ohan) & 3x+2y+0,28=0,45 (2)
(@) {56’( +64y =424 - {x =0,03

(mol)
3x+2y=0,17 y=0,04
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Fe——Fe™ + 3e N® + 1le——>NO,
0,03 —— 0,09 a—> a
Cu——Cu™ + 2e
0,04 —— 0,08
S ——> S + 6e
007 —— 042

BT Electron Zne gy = Zne — 0,59 =a mol = VNOZ =13,216 lit

— g =Ny, =0,07=my,, =0,07.233=16,31 gam

Ba(OH), 40 BTFe _ _ — _
a N, =Ngy o, =0,03= myg, oy, =0,03.107=3,21 gam

T e = Ny, = 0,04 =5 My gy, =0,04.98=3,92 gam

BTKL
— M =Myge + Mgoy), T Meyon), = 23,44 gam|
Cau 21:

Huéng dan giai

CH,COOH 14,4 gam H,O
3 +0, { g 2 (TN,)

29,6 gam X4 C H,COOH
(COOH), \—"% smusi va 11,2 lit khi CO, (TN,)

m gam CO,

CH,COOH
29,6 gam hén hop X{ C,H COOH—“, R(COOH),
(COOH),

Xét thi nghiém 1:
R(COOH), + nNaHCO, ——R(COONa), +nCO, +nH,O
0,5
n

«~—— 0,5

=>ng = E.HQ =1 (mol)
n
Xét thi nghiém 2:
— 20y +20, =20, 0y, S 1420, =2ng, +0,8 (1)

BTKL

———my +m, =Mmg, +my, < 29,6+32n, =44n., +18.0,8 (2)
. 2n, —2n., =-0,2 n, =0,9 (mol)
@ )70 €O, IR =|m, =1.44=44 gam
32n, —44n,, =-152 ng, =1 (mol) :
Cau 22:

Huéng dan giai
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Fe, FeS

m gam X
FeS,, S

NO,

Fe, FeS
FeS,, S

Fe——>Fe* + 3e

m gam hén hop X{

2x — 6x
S ——S* + 6e
2y —> 12y

BT Electron

dung dich Y
%{ gd

+BaCl
\2 > =
Xét phén 1 m, 5’825 gam

+(1).NaOH, (2).t° <
%
Xét phan 2 a gam ran

quy d6i {Fe :2x mol
S:

2y mol
N* +1e——>NO,
9,072

0,405 ¢—

b

— BB 5 " N aimg) = DM anany < 6% +12y =0,405 mol (1)

BTS
—_—>
Xetphan1 > Ms

=Ny, =Y Mol =233y = 5,825 &y =0,025=>x =0,0175 mol

— B, m =m,, +mg =2.(56.0,0175+0,025.32) =3,56 gam

iz e = 20 o, =0,0175 mol = |a=my, , =1,4 gam
Cau 23:
Huéng dan giai
Fe +HNO SN P
m gam ., ———48,4 gam muoi va 0,896 lit NO
Oxit sat
— L 50 ~ B2 02 (mol) =>|m, =0,2.56=11,2 gam

Fe = DEeNoy), = a0
Fe— > Fe® +3e

02 — 06

O + 2e——0"

z—>27

N* +3¢ —— NO
0,896
22,4

0,12¢——

M—)Zne (nhudong) — Zne (nhan) = 0,6 =22+0,12<2=0,24 (1'1’101)

— sm=m, +m, <|m=112+0,24.16=18,88 gam|

Huéng dan giai

Cau 24:
Fe
Oxit sat
121
— B sn. =n =——=0,5 (mol
Fe Fe(NO;); 242 ( )

121 gam mudi va 6,72 lit NO
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Fe—>Fe** +3e O + 2e——>0"
0,5 —> 1,5 z—27

N”+ 3¢ ——> NO

0.9 6,72

22,4

BTEn S0 e = DDy = 1:5=2240,9 > 2=0,3 (mol)

ﬂ)m:mk +m, < m=0,5.56+0,3.16=|32,8 gam

Cau 25:
Huéng dan giai
+0, Fe +HNO, NN
2,8 gam Fe——=—>m, gam ., ——>m, gam mudi va 96 ml NO
Oxit sat
Fe ayas ) Fe:2,8 gam = Fe: 0,05 mol
m, gam P
Oxit sat O:x mol
—& >n,, = Ngno,), = 0,05 (mol) = m, =0,05.242=|12,1 gam
Fe——Fe™ +3e O + 2e——0"
0,05 —— 0,15 X—>2X
N?+ 3¢ —— NO
0.12 0,896
22,4

BT Electron N Zne (nhudng) = Zne (nhan) <:>O,15 =2X+ 0,12 <SX = 0,015 (mol)
— s m, =my, +m, <>m=2,8+0,015.16=

Céu 26:
Huéng dan giai
Mg, Al +HNO N LR , Nz, NO
m gam X —————>mudi va 11,2 lit hon hop khi
Zn, Cu N,O, NO,
X — 95 kim loai M
gia thiét nNz — nNOZ chuyén >()/NO2 sang N2 — . i NO ‘X mOl
N,O:y mol
Ny, +N0y o = 11,2 =0,5
. 224 x+y=0,5 x=0,3
Tacéhé: 2= = (mol)
No Ty o 30x +44y =17,8 y=0,2
—2-=8,94
Ny + Nyo
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M——>M(NO,), +ne N” + 3e——>NO
z —z nz | 0,3<—0,9«—03
2N*¥ + 8e——>N,0

0,4«—1,6<—0,2
BT Electron
_—> N = R Pamnt = 1901 = = m
Zne (nhudng) Zne (nhan) nz=2,5 ol nNog/mufii 2’5 ( 01)

— % 50, =N ANy +2ny o =2,5+0,3+2.0,2=|3,2 mol

HNO,4 NO; /mu6i
Cau 27:
Huéng dan giai
hon hop Y —-BO0: o4 0aqm
Fe +kk hél’l hOp X +H,S0, Op (2).t g
a gam 3,024 l1it SO,

Zn
— M0 5V 1it NO,

—thinxé 5 Hén hop X c6 thé chita FeO, Fe,0, Fe,0,, Fe du, Zn du va ZnO
Fe : x mol

= Hén hop X—% 51 7n 1y mol—% 5 56x + 65y + 162 =18,75 (1)

O:z mol
Fe——Fe* +3e 0O + 2e——0*
X — 3x z—>2z7
7n——7n* +2e S +2e—> S0,
24
22.4
M}Zne (ahuomg) = Zne (nhn) < 3x+ 2y =27+ O, 27(2)
Nhan xét >Vimo, St dung it nhat nén qud trinh oxi héa ctia Fe lén sat Fe™".
Fe——Fe™ +2e N*”+1e——NO,
\V V
X — 2X <
22,4 22,4
Zn——7Zn* +2e
y —> 2y
ectron V
%Zne (nhuomg) = zne (nhan) = 2X + 2y = 22 4

+2n +n

BTN _
n - 2nFe24r Zn** NO,

\Ys
< 1,04=2x+2y+——=4x+4y (3
Yt >3 y 3)

bl
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56x + 65y +16z=18,75 x =0,15 mol
D@0 513x 42y —27=0,27 & {y=0,11mol

4x +4y=1,04 z=0,2 mol
BTS 0,15
N, = 30, s0,), T Nzus0, =3 5 +0,11=0,335 mol
Fe¥* 2O, &, Fe(OH), — " Fe,0,
0,15 — 0,075
—Slhpthie [ 7p2t DO, &y 7702 (Zn(OH), tan trong OH™ du)

Ba’* +S0O; ——BaSO,
0,335 — 0,335
I b=y o, + My, =0,075.160+0,335.233=[90,055 gam

Cau 28:
Huéng dan giai

C,H,
; +0,.t° COZ + Ba(OH),
5,444 gam X {C,H,(OH), > HO m,. =16,8 gam
CnH2n+IOH ’
gi thiét n =n = X C2’5H7O quy déi X . C H OH
>Ny, C,H, (OH), C.H, OH > ntlon+l

—=omy +m,, =M, +my, < 5,444432n, =16,8=n, =0,348 mol

<CnH2n+IOH + 371102 ——>nCO, +(n+ 1)H20> =>n, = %ncoz =0,348 mol

— N, =N, =0,232 mol = my, o, =(45,704 gam

Cau 29:
Huéng dan giai
Fe
Fe(NO,); | 1, .ms
FeO o a0 [ddX T ——E2 = 5 Fe(NO,),
11,36 gam Fe.O —_— HNO, du
e
2 1,344 lit khi NO.
Fe,O,
Fe, FeO was | Fe:xmol
11,36 gam —e= = 56x +16y = 11,36 (1)
Fe,O,, Fe,0, O : y mol
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Fe - 3e ——> Fe™* O + 2 —> O©
X —>3x ——X y — 2y
NO; + 3¢ ——> NO
0,06 < 0,18« 0,06
M}Zne (nhudng) =Z“e (ohamy < 3X =2y +0,18 (2)

w e )X =0,16 BT N _ _ _
—> (mol)—)nHNos* =Ny, + 3nFes+ =0,06+0,48 =0,54 mol

y=0,15
Fe + 2Fe" —— 3Fe*
0,08«——0,16
3Fe + 8HNO, **——3Fe(NO,), +2NO +4H,0
151’62 -0,08 > 0,32
= ZnHNo3 dading — Dinoy T Dinoyss =
Cau 30:
Huéng dan giai
Mg(NO;),
AI(NO,),
Mg 157,05 muoi Zn(NO,),
31,25 gam Al —% [ +HNO, NH,NO, (c6 thé c6)
Zn ol
. 10,1 mol N,O.
' {0,1 mol NO.
Trudng hop 1 : San phdm khit khong ¢6 NH,NO,
M -ne — M(NO,). | 2NO;+8 —> N,0
1,1 — 1;1—1 0,8 «— 0,1
NO; +3e¢ ——NO
0,3 «—0,1
Zne whan = L1 mol
=m_,=m,+ My s = 31,25+ 1—I’11.n.62 =99,45 < 157,05 (loai)

Trudng hop 2 : San pham khir c6 NH,NO,
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M —ne ——> M(NO,), 2NO; + 8 —— N,O
L,1+8x
n

(1,1 + 8x)

0,2 «—0,8 «—— 0,1

NO;

; + 3 — NO

0,1 «—0,3 «—— 0,1
2NO; + 8¢ —> NH,NO,
2X «— 8X «— X
=0, 4 = (L1 + 8x) mol
1,1+8x

—m =m

.n).62+80x =157,05

mudi

MMy o e T MNmNo, T 31,25+(

<x=0,1= anNO3 vikhe = 2Ny o T hyo + Ny = 0,4 mol

Céau 31:
Huéng dan giai
. o, . CH, :a (mol)
Hon hop X +0,044 mol hon hop Y
0O, C,H, : b (mol)
Mx = 17,6.2=352 (g/mol) —2% O, ,
Taco : __ .
My = 17,6.2:35,2:@©a:b ERCTTCENGIN T
a + "
C.H, + 20,,—51,5C0, + 2H,0
b 1> T 2T )=V, =0,1.22,4=2,24 1it
0,044——0,1
Cau 32:

Huéng dan giai

Fe : x (mol)

O :y (mol)
{khf NO,: z (mol)

Fe(NO,), — MM _, Fe(OH), —“— Fe,0,

khong khi

Fe—=6,24 (gam) {

Quy dai

Fe

X1t

T 0,52 mol HNO;

56x + 16y =6,24
=—2 530, =2n, +ny, < 3x=2y+z
—2% 53n, +n,, =n

o, & 3x+2=0,52

x=0,1 my, =0,1.56=5,6 [gam|

<<1y=0,04 (mol)= 1
z = 0,22 Mg, o, =§.O,1.160=
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Cau 33:
Huéng déan gidi
Sau cac phan tng, nhdm — NH: khong bi bien doi héa hoc, nhom — COOH bi
chuyén thanh nhém — COOK, — COONa. Vay quy do6i toan bg phan wng trong bai
thanh phan tng cia OH™ véi H* va nhom — COOH.
Ta co: {n(KOH, NaoH) — Moy =My T 0_coon = 0,2+0,2=04 PN {n
n Neoy=1:3 Ny = 0,3 mol

naon = 0,1 mol

NaOH * ""KOH

M Ricoo, T My TNy, TM, = 36,7

S m +0,3.39+0,1.234+0,1.96 =36,7 < m

H,NR(COO"), H,NR(COO),

=13,1 gam

_ mHzNR(COO' )

= anmz(coor)z = 0 =131 g/ mol = My, \x(coon, =133 g/ mol
= oMMy yong x = %.100% =[10,526%
Cau 34:
Huéng dan giai
Céach 1:

Phan ttng tring hop tong quét:
nCH, =CH-CH =CH, + m(IZH =CH, —%2* 5 LCH,C=CCH, }, {§H ~CH, },,

CH, CH,
Ta thay polime con c6 phan tmg cong Brz vi mach con c6 lién két doi.
+ Khdi luong polime phan tng duoc véi mot mol Bry: W =366 .

+ Ca mot phan tir Br, phan tmg v6i mot lién két C = C, khdi lugng polime chira
mot lién két doi la: 54n + 104m = 366.
Vay chi c6 nghiém phu hop lan=1 va m =3 =ti I¢ butadien : stiren=1:3
Cach 2:
Cao su Buna — S dugc céu tao tir cac mat xich nho — C4Hs — va — CgHg —
Cin cir vao cdu tao ta thiy chi c6 mét xich —C4Hs — phéan g duoc v6i brom theo ti
lé mol 1: 1.
_45,75-0,125.54

N_cy_ = =0,375
Tacl:n =n _ 2 0,125 = . 104
D_epy- =g, =7 =Y
4Hg 2 160 n_cy_ 0’125
— s =—=-1:3
n_cp - 0,375

Cau 35:

Huéng dan giai
Quy ddi phan tng d6t chay polime thanh phan tng ddt chay cac monome ban dau.
dimetyl buta — 1,3 — dien: CH; = C(CH3) — C(CHs) = CHj tirc CsHio va acrilonitrin:
CH; = CH — CN tuc C3H3N.
So dd phan ng chay:
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XC,H,, +yC,H,N—2 (65 4+ 3y)CO, + 125 o4 %NZ
Vi CO, chiém 57,69% thé tich nén: Ox+ 3y _I189 X _
(6x+3y)+7lox+3y+z 100 y
2 2
Cau 36:
7 Huéng dan giai
Quy doi hdn hop X thanh hdn hop gom Na, Ca, O.
So do6 phan ung:
2 NaOH
[Coa, I\(I)a, CO)-I& Ca O_,ZCa ﬂ)dung dich Y{ o7mel  + IO-Iz
Na, O, Na Ca(OH) O0>»m
51,3 gam
51,3 gam

Cin clr vao so d6 phan ung ta thiy: Chét khir 1a Ca, Na, chit oxi hda 1a O va H*
trong H2O.

2
ﬂ)nNa = nNaOH = 4—3 = 0,7 mol

Tacs ) 2N iy, =20 +2n, {2% +0,7=2n, +2.0,25
| —B®,40n. +23n +16n, =51,3  |40ng, +23.0,7+16n, =513
n., =0,6 mol Ca(OH), :0,6 mol
{ ca =Y { (OH),

n, =0,7 mol NaOH : 0,7 mol

z n - 1’9 5 ’ A= — \ _
Ta co: —2 =——>2 = Phan {tng tao ra muoi 0,8 mol SO§ vadu OH .
nso2 >

bién luan

———n . =0,6 mol < nso%* =0,8 mol

= N, =N =0,6 mol = me,g, =0,6.120=
Céu 37:
Huéng dan giai
Quy ddi hdn hop X thanh hén hop Fe va Cl.
So do6 phan ung:

r o 7 +4
. Fe SO, :0,2 mol
Fe o Fe’
«—adl | Fe Cl, — %0
ql y dung dich Y{ClI" —¥ 5 Fe(OH),
— Fe(l, SOif 0.3 mol
m gam

\ 4 4 4 - 7 by +6
Can ctr vao so do phan tng, ta thay: Chat khtr s€ la Fe, chat oxi héa sé 1a S trong
HZSO4 va Cl.
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(g =Ng o, =0,3 ng, =ng, =0,3
Ta co:{ : o e RO

3ng =ng +2ng, 3.0,3=ng +2.0,2

n. =0,3 mol
e = m, =mg, +mg =0,3.56+0,5.35,5=(34,55 gam
ng =0,5 mol
Cau 38:

_ Huéng dan giai
Quy ddi oxit sat thanh Fe va O, ’
Chon s6 mol SO, ¢ TN; Ia 1 mol thi s6 mol SO, ¢ TN2 14 9 mol.
; {iﬁan& =2n, +2ng, {311Fe =2n, +2.1
Ta co: =

™ :’)nFe = 2n502 3111:e =29

ng,=6mol n_ 3 T
:{ F — _F =Z:ox1tsatla

n,=8mol n,
Cau 39:
Huéng dan giai
Do trong hdn hop khi, sé mol cua N2 va NO; bang nhau nén ta quy d6i thanh hdn
hop N2O va NO (lay 1 nguyén tir O trong NO, chuyén sang N,) c6 sé mol bang
nhau. Vay c6 thé quy dbi 4 khi N, NO, NO2, N,O trong d6 2 khi N, va NO, ¢6 s6
mol bang nhau thanh hdn hop hai khi 1a N,O va NO.

.| Dpe =Ny, = Ngy ZL: >

Ta co: 56+24 +64

nl\mg/muﬁ,i im ogi — Deectron trao déi = 3n., + 2nMg +2ng, =0,7
— M i = My, toai T 0 i kim o = 14,4+0,7.62 =57,8 < 58,8
Suy ra phan ting da tao ra 58,8 — 57,8 =1 gam mubi NH4NO3 (0,0125 mol).
Tac6: Ny o +hyo = %’848 =0,12

N jectron trao déi SnNZO +3ny, + 8nNH4N03

2,688

Ny o TNy = 14

=0,12 {nN o =0,048 mol
<:> 2
0.7=8n, ,, +3ny, +8.0,0125

n,, = 0,072 mol

Suy ra: nNo; tao muGi = nelectron trao d6i 0’7 mOI
Ny = Mo + 20y + 200 o, = 0,072 +2.0,048 +2.0,125=0,193

BT N _ _ _
N0, phin g = Pxo; 100 musi T PN/sp ke = 0,7+0,193=0,893 mol
= Nyno, dading — 'HNO; phin ing T 10%“1{1\103 phén tng — 0,9823 mol

Cau 40:
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Huéng dan giai
+ Cho 18,5 gam hdon hop Z gdm Fe, FesOsphan tmg véi dung dich HNOs, sau
phéan tng con lai 1,46 gam kim loai, chung té Fe con du, mudi sit tao thanh trong
dung dich 1a Fe(NOs)a.
+ Khbi lugng Fe, Fe304 tham gia phan tg 1a 18,5 — 1,46 = 17,04 gam.
Quy ddi hdn hop Z thanh hdn hop gom Fe va O.
So d6 phan tng:

0 0

Fe +2
HNO
R B —*)Fe(NO3)2 +NO
O 3 2 0,1 mol
Fes O4
17,04 gam 17,04 gam

4 4 4 - 7 \ Y +5

Can clr vao so do phan ung, ta thay: Chat khur sé la Fe, chat oxi hdéa sé la O va N
trong HNOs. ) )
Ap dung bao toan electron, bao toan khoi luong, bao toan nguyén t6 Fe, N:

2n., =2n, +3ny, 2n;, =2n, +3.0,1 n,, =0,27 mol

= =

56n,, +16n, =17,04  |56n, +16n, =17,04  |n, =0,12 mol
Theo bao toan nguyén té Fe va N, ta c6:
—2E 5n =1y, =0,27 mol = my, o, =0,27.180=|48,6 gam

Fe(NO;),

—N 5o, = 200, o =2.0,27+0,1= 064:[HNO3]—064—

Céau 41:
7 Huéng dan giai
Ta quy doi 11,36 gam hdn hop gébm Fe, FeO, Fe,0s, FesO, thanh 11,36 gam hdn
hop Fe, O.
Ta cb: {3nFe =2n, +3n,, - {3nFe =2n, +3.0,06 - {nFe =0,16 mol
56n,, +16n,=11,36  |56n, +16n,=11,36  |n, =0,15 mol

Dung dich X gom Fe(NOs)s va HNO; phan tng duoc voi t6i da 11,2 gam (0,2 mol)
Fe, ching to sau tat ca cac phan wng, mudi tao thanh trong dung dich la Fe(NOs)..
Quy doi toan bo phan wng trong bai toan thanh phan ng caia hon hop gom:
Fe (0,16 + 0,2 = 0,36 mol) va O (0,15 mol)
Ap dung bao toan electron, bao toan nguyén t6 Fe, N:
{2nFe =2n, +3n,, {2.0,36 =2.0,15+3n,, < ny, =0,14 mol
=
0,36

n n, =0,36

Fe(NO;), :nF nFe(N03)2 =

ﬂ)nHNO} =2Ng, o, T Do =2.0,36+0,14=|0,86 mol
Cau 42:

Huéng dan giai
Quy doi hon hop Ca, Ca0, K, K0 thanh hon hop Ca, K, O.
So do6 phan ung:
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oy CaZ+
0 0 0 ; |CaO,Ca| 1 ) 0
Ca,K, O |« awdt . —™%2 sdung dich X{K* + H»
p— K2 O, K OH, 0,2 mol

23 gam

Theo gia thiét: Khi suc 4,48 Iit CO, (TN:) hoac 13,44 Iit CO, vao X (TN) déu thu
duogc luong két tha nhu nhau, chung t6 TN chua c6 hién tuong hoa tan két tua, con
& TN da co6 hién tugng hoa tan két taa.

’IN] p— j—
—)ncog, =N, =0,2 mol

Str dung ket qua: |n_ - =N+, | =

N,
n
7 on- trong X

=1n

+ng, =0,8

o3
Cin cir vao so d6 phan tng ta thdy: Chat khir s& 1a Ca, K, chét oxi hoa s& 1a O va H*
trong H:0. )
Ap dung bao toan electron, bao toan khoi lugng va bao toan dién tich:

2ng, +nyg =2n, +2n, 2n., +n, —2n, =0,4 n,, =0,3 mol

=+:40n, +39n, +16n, =23 < 40n., +39n, +16n, =23 < n, =0,2 mol

2nCaz+ +n, =n_ . 2ng, +n, =0,8 n, =0,2 mol
Khi suc CO; vao X, dé két tua dat cuc dai thi: N, 20, =0 =0,3mol
3
.| Meo, min = Negz- = 0,3 Neo, min = Mgz = 0,3
Ta co: ’ & ’
Ny =Nge F o, 0,8=0,3+ng, 1
Neo min = 0,3 mol _ _
o = (Vo o =6,721it <V, <V, . =112 1t
N max = 0,5 mol 2 2 2

Cau 43:
o Huéng dan giai
Quy doi hon hop X thanh Fe, Cu, S.
3ng, +2ng, +6ng =3n,,
4,66

Bao toan nguyén to, bao toan electron, khdi luong: i ng =ny,q, = 33 =0,02

56n,, +64n,, +32ng =2,72
{3nFe +2n, +6.0,02=3.0,07 - {npe =0,02 mol
56n,, +64n., +32.0,02=2,72  |ng, =0,015 mol
Fe’* :0,02 mol, Cu** :0,015 mol
SOi’ :0,02 mol, H*
NO; :0,5-0,07 = 0,43 mol

dung dich Y
Ap dung bao toan dién tich cho dung dich Y, ta c6 sé mol H* 12 0,38 mol.
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Cho Cu vao dung dich Y s& xay ra phan tng cta Cu véi (H*, NO;) va Fe*. Vi
n,:n, . <4neén s mol electron nhan tinh theo Fe®* va H*. Ta cé:

3
e T Z 0y

2n n

Ccu —

< 2n,, =0,02+%.0,38:> ng, =0,1525=m,, =0,1525.64=[9,76 gam

Cau 44:

Huéng dan giai
Quy ddi hdn hop X thanh Fe va O.
Chat khtr 12 Fe, CO, chat oxi hoa 1a O va HNOs, 96,8 gam chat ran 1a Fe(NOs)s. Thé
tich CO phan &g va NO tao thanh bang nhau nén sé6 mol cua hai khi nay ciing bang
nhau. Khéi lugng chat ran Y giam so véi X 1a do oxi trong céc oxit sit bi tach ra
chuyén vao khi CO; (CO + 0 ——CO).

N, =n = ﬁ =0,4 mol
, B Fe Fe(NO;); 242
Theo bao toan nguyén t6 Fe va gia thiét: 43
Nyo = Neg = Do (rong oxit) = ? =0,3 mol

Ap dung bao toan electron, ta co:
3ng, +2n., =2n, +3n,, < 3.0,4+2.0,3=2n,+3.0,3 < n, =0,45 mol
&)mx =m,, +m, =0,4.56+0,45.16 =|29,6 gam
Cau 45:
Huéng dan giai

glucozo, fructozo 336110, {CO2 +Ca(OH),
—=2r

hén hop X ———2—>m, gam
» { H,0 v8

metanal, etanoic
glucozo : C.H,, Oy, fructozo : C.H,,0Oq
metanal : HCHO, etanoic : CH,COOH
C,(H,0),, +nO, ——nCO, +mH,0
3,36
22,4

—E 5ng,, =N, =015 mol = me,q, =0,15.100=
Cau 46:

hén hop X{ —wd_,C (H,0),,

—>0,15

Huéng dan giai

hén hop X Fe, FeO +HHCLH,80,) 44y +CutNOy), khi IEIO
Fe,0,, Fe,0O, muoi
hén hop X Fe :0,1 mol, FeO:0,1 mol quy déi Fe:0,1 mol
on
op Fe, 0, :0,1 mol, Fe,O, :0,1 mol Fe,0, :0,2 mol
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Fe + 2H'——Fe* +H,
0,1—>0,2— 0,1 j{Fe2+ 10,3
Fe,0, + 8H'——Fe* + 2Fe’ +4H,0 Fe' :0,4
0,2——1,6 > 0,2——0,4
3Fe* +4H", +NO; ——>3Fe™ + NO +2H,0
0,3 — 0,1 D 0,1
=0,1 mol = [V, =0,1.22,4 =2,24 lit

(mol)

=Ny,

BT N _ 0,05

N, =200, =012 Van,, == =005 It

Cau 47:
Huéng dan giai
CH,NH, Co, < +Ca(OH),

hh X{C,H,(NH,), —%:% 510,648 ¢ Y{H,0
— U hh khi Z
CH,OH N,

m,,. =9,08 gam

CH,NH, :a mol

. [C.H/N, :d mol
h6n hOp X C2H4 (NH2 )2 b mol quy doi { y ok

CH,OH : ¢ mol
CH,0OH : ¢ mol ;
CH,;NH, :a mol——31 17,4
M =42,6 _a_li4a_3
\ b 11,6 2
C,H,(NH,), : b mol——60 11,6
3a+2b 3a+2b 3a+2b

=C,,H,,0,, : d(mol)
C, H,,N,, +2,950, —— 1,4CO, + 3,1H,0 +0,7N,
d — 295d —— 1,4d ——3,1d——0,7d
CH,0OH+ 20,—“->CO0, + 2H,0

c 2c C 2c
Ny o —Neg, =1,7d+c (1)
Rut ra _
ny = gd = W =0,056 (mol) = d = 0,08 (mol)
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Phuong trinh:N, +  3H, ==“=2NH,

CO,, H,0
Bandau: 0,056 0,224 .
=khi Z{N, . ,H,,,
Phan tng : Z > 3z »27
Can bang : (0,056 —z) (0,224 -3z) 2z
n
16,67 = © .100
0,28-2z+nq, +1ny, N, =0,1 mol
— R im,,,, =44n, +18n, ,=9,08 &0y, =0,26 mol (1)
_ 0,056 -z 100 z=0,02 mol
0,28-2z+n, +ny,
— @@ ¢ = 0,024 mol = my, o,y =0,024.32 =0,768 gam
0,768
= %m > 100={18,4%
7O () 768 +0,08.42,6
Cau 48:
Huéng dan giai
C02 C% N212CO3
m gam X—2%7m gam{H,0— 08325349 o NoHeO
3
Nz y mol

CH,COOH, CH, =CH-COOH

axit axetic axit acrylic quy déi Cn (H20)2 ‘a m()l
CH=C-CH, -COOH, HCOOCH =CH,

axit but—3—inoic vinyl fomat

Ny, =N,

BTNT C

<cn (H,0), +n0O, —*—nCO, + 2H20> N { b ety mol
PN, =

BTKL — — —
— My +m, +my =My Sm, +m =7m—m =6m (gam)

S E+Y).32+(x+y)4.28=6m <> |m=24(x+Yy)

N, /kk
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5200, * o, = € 25y =10 0.5 mol (1)
%Cy, o, = 106x _ 106x ?)
O T mamy o —my T 7.24(x+y) +100—(x +y ). 4. 28
%/_/ %/—/
e 84y 84y 3)

NHCO, T My, o — My, T 7.24(x+y) +100—(x +y ). 4. 28
2 —_— —

m my,

WA QDD 1 ()6x + 84y = 0,2534.(56% + 56y +100) (4)

=0,2
EE— {X o (oD =m=24.(x +y) =

y=
Cau 49:
Huéng dan giai
RCOOCH = CH - R | (m+ 658)&2?&?
m (gam) A{ I'__400mi dung dich KOH IM_ B
RCOOCH = CH-R, R - CH,CHO

m-12,6 gam
. RCOOCH =CH - R, w6 —
chung g0 axit_y A —wd_, RCOOCH=CH-R
RCOOCH =CH -R,
—® s m +0,4.56=m+6,68+m—12,6 <> m =28,32 (gam)
<CH3CHO :Xx mol

= Mﬁ—CHZCHO =26,2.2 & Mg = 9,4%
C,H,CHO:y mol

ké tiép

M= 524 ,44x+58}’:52,4 x=0,12
= X+y = (mol)
y=0,18
44x +58y = 15,72
28,32 N
=M =94,4 (g/mol) < M, =15 (g/mol) < R la CH, -

RCOOCH=CH-R 0,12+0,18
CH,COOCH =CH, :0,12 mol
CH,COOCH =CH -CH, :0,18 mol

o 86002 e

CHLC00CH =€ty ™ 867012 +100.0,18
Cau 50:
Huéng dan giai
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M
Oxit kiem : M,0 wna IMCL kim loai (catot)
15,84 gam S s S N

Oxit kiém thé : NO NCl,
6,048 lit khi CI, (anot)
Oxit kiém : M,0O i
15,84 gam . , —= 5M, NvaO
Oxit kiém tho : NO
Cl, —>2HCl
N 0,27——0,54
s0 d6 hop thiic = no — 0,27 (mOl)

0——0* +2H" ——H,0

0,27 «—— 0,54

%15,84:mM +my + my < my +my =[11,52 gam

0,27.16
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Chuqé‘n 8
£
TU CHON LUQNG CHAT
Chuyén dé gdm 50 trang

1. PHUONG PHAP TU CHON LUQNG CHAT

1. Noéi dung phuong phdp tu chon luong chit

Bai tap hda hoc ma lwong chat cho & dang tong quét: x mol, m gam, V lit... hoic
cho & dang ti 1& mol, ti I¢ khdi lwong, ti 18 thé tich...duoc goi la bai tap hda hoc tong
quat. Dang bai tap nay cd tinh khai quat rat cao, n6 co tac dung tich cuc dén su phat
trién tu duy giai bai tap hda hoc cuia hoc sinh. Tuy nhién, do lugng Chat cho ¢ dang
t6ng quat nén viéc tinh ton s& phuc tap hon nhiéu so véi bai tap co s6 liéu cy thé.
Viy lam cach nao dé giai nhanh dang bai tap nay? Nhu ta da biét, mot bai tap ding
& dang tong quat thi cling ding trong trudng hop cu thé. Va viéc giai mot bai tap co
sb liéu cu thé bao gio ciing d& dang hon so véi viéc giai mot bai tap tong quat. Tur
nhitng co s& do ta suy ra: Dé giai nhanh bai tap ¢ dang tong quat thi phwong phap
hitu hiéu nhét 1a chuyén nd vé bai tap c6 sé liéu cu thé bang cach tu chon luong
chat thich hop, ¢ loi cho viéc tinh toén.

Phuong phdp gidi bai tdp héa hoc bang cdch tu chon luong chat thich hop
dé chuyén bai tap tong quat thanh bai tdp cé so liéu cu thé goi la phurong
phayp tw chon lwong chit.

- Nhu vay két qua giai bai toan khéng phu thudc vao chit di cho. Trong cac
truomg hop trén tot nhat ta ty chon mot gia tri nhu thé nao dé cho viéc giai bai toan
tré thanh don gian nhit. Cac cach c6 thé ap dung:

Céch 1: Chon mét mol nguyén tir hodc phan tir chat tham gia phan mg.

Céch 2: Chon mot mol hon hop céc chit tham gia phan (mg.

Céch 3: Chon diing ty 1& lugng chét trong dau bai da cho.

Céch 4: Chon cho thong sb mot gia tri phit hop dé don gian phép tinh.

Uu diém cia phwong phap tw chon luong chit

a. Xét cac hudng gidi bai tdp sau

N o+ + + 4+

Vi du 1: Khi hoa tan hidroxit kim loai M(OH), bing mét lugng vira dii dung dich
H.S04 20% thu dugc dung dich mudi trung hoa cé ndng do 27,21%. Kim loai M 1a
A. Cu. B. Zn. C. Fe. D. Mg.
(Pé thi tuyén sinh Cao ding nam 2007)

Huéng dan giai
Dé dang nhén ra day 1a mot bai tdp ¢ dang tong quat, vi dé bai khong cho cu thé
luong chét phan tng hoic tao thanh.
Céch 1: Gidi bai tdp ¢ dang tong qudt
Gia sir s6 mol ciia M(OH); 1a x mol.
Phuong trinh phén ung:
M(OH), +H,SO, —MSO, +2H,0 (1)

X — X —> X
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98x

/ m g =

Theo (1) va gia thiét suy ra: (™% 20%
My, =(M+96)x gam

=490x gam

Theo bao toan khéi luong, ta co:
My viso, = Myieom, + Myqps0, =M+ 34)x +490x = (M +524)x gam
_ (M +96)x
M (M + 524)x
Ngoai ra, ta co thé’ giai bai tip tong quat nay bang mot sb cach khac:
(1) Goi s0 mol ctia H2S04 la x mol
(2). Goi 50 mol ciia MSO4 la x mol
(3)- Goi s0 gam cua M(OH), la m gam
(4). Goi khoi luong ctia dung dich axit H2SO4 1a m gam
Cach 2: Sur dung phwong phdp tir chon luong chat
Tir cach 1, ta nhan thiy: S6 mol ciia M(OH); bang bao nhiéu khong phai la diéu
quan trong, vi cubi cung no ciling sé& bi triét tiéu trong biéu thirc tinh nong do phan
tram cua mudi MSOs. )
Vay d¢ don gian cho viéc tinh toan ta chon s6 mol cia M(OH): la 1 mol.
Phuong trinh phéan ung:
M(OH), +H,SO, —MSO, + 2H,0 (1)
1 > 1 > 1
m 98
Theo (1) va gia thiét: (  “"5%*% 209
My, =(M+96) gam

= C% .100% =27,21% =M =64 =M 1a [Cu]

=490 gam

Theo bao toan khdi luong, ta co:

My s, = Myiom, T Myg 50, = (M+34)+490=(M+524) gam
M +96)
M +524)
Ngoai ra, ta c6 thé giai bai tap nay be"mg mot s6 cach ty chon luwong chét khac: (1)
Chon khéi lugng cua dung dich mudi 1a 100 gam, (2) chon khéi luong ctia dung
dich H,SO;4 bang 100 gam, (3) chon sé mol cia H,SO4 bang 1 mol, (4) chon sé mol
ctia MSO, bang 1 mol...
b. Nhan xét
+ Véi cach 1: Giai bai tap ¢ dang tong quat nén viéc tinh toan phirc tap, mat
nhiéu thoi gian.
+ Véi cach 2: Chuyén bai tap tong quat thanh bai tap c6 s liéu cu thé bang
phuong phap tu chon luong chat. Vi vy, viéc tinh toan tré nén dé dang hon, thoi
gian tinh toan vi thé ciing dugc rat ngin hon.
c. Kétlugn
Phuong phap tur chon lwong chat gilp ta chuyén bai tap héa hoc tir phic tap tré
thanh don gian. Sau khi d4 chon lwong chat thich hop thi bai tap tré thanh mot dang
rat co ban, va viéc tinh toan lic nay sé& thuan loi hon rat nhiéu.

= Chyyg, = 100% =27,21% =M =64 =M la [Cu]
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3. Pham vi ap dung

Pham vi &p dung cta phuong phap tu chon lwong chét tuong déi hep. Phuong phap
nay chi 4p dung cho cac bai tap hda hoc & dang tong quat, co thé 1a bai tap hoa hitu
co hodc hoa vo co.

II. PHAN DANG BAI TAP VA CAC Vi DU MINH HOA

Buéc 1: Nhan dang nhanh phuong phap gidi bai tap:

Khi gap bai tap héa hoc maluong chét cho & dang téng quat: x mol, m gam, V lit...
hozc cho & dang ti 1é mol, ti 1& khdi lwong, ti 1é thé tich...thi ta nén sir dung phuong
phép tu chon lwong chat.

Budéc 2: Can cir vao gia thiét dé phan tich, danh gia lwong chat tu chon 1a s6 mol
hay khéi luong thi c6 loi vé mit tinh toan hon.

Budc 3: Thay luong chat da chon dé chuyén bai tap tong quét thanh bai tap cu thé.
Buéc 4: Van dung cic phuong phép bao toan electron, bao toan nguyén td, bao
toan khéi lugng, bao toan dién tich... dé tinh toan véi bai tap cu thé, tir d6 suy ra
dap sb cua bai toén.

Cac vi du minh hoa
Dang 1: Chon lugng chét 1a mol
Vi du 1:Cho phan tng:
AI+HNO, ——>AI(NO,), +N,0+N, +H,0
Néu ti 18 s6 mol N2O : N lan luot 1a 2 : 3 thi hé s6 can bang téi gian cia HNO:; la:

A. 138. B. 148. C. 168. D. 76.
(Trudng THPT Quynh Luu Nghé An, nim 2011 — 2012)
Huéng dan giai

n, , =2x mol
D t N,O
ny —3X mol

Ap dung bao toan electron, ta cé:
3n,, =8ny , +10ny
46X tu chon

<:>3nAl:8.2x+10.3x<:>nA1=4—gxmolanl(N0w: 3 mol —chon v —3

Theo bao toan nguyén td N, ta co:
o, =3 oy, +20y 0 +20y =2.46+2.6+2.9=

Vi du 2: Hoa tan hét x gam CuO trong mét lwong vira du dung dich HNOs 25,2%,

thu dugc dung dich X. C6 can 50 gam X thu dugc y gam mudi khan. Gia tri cua 'y la
A. 16,207. B. 28,362. C. 24,311. D. 20,259.

(THPT Luc Ngan s6 1 — Béc Giang, nam 2013 — 2014)

Huéng dan giai
Chon s6 mol cia CuO phan ung la 1 mol.
Phuong trinh phan ung:
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CuO + 2HNO,——Cu(NO,), + H,0 (1)

1]— 2 — 1

20+ 2.63

= =580
dd HNO, 25.2%

m m +m

dd Cu(N0y), — Mewo
Theo bao toan khai lugng: Moo, 188
CPucumo,), =———— = 520" 100% =32,414%

dd Cu(NO3);

32,414
Cu(NO; ) trong 50 gam dd X — 50. 100 =16,207 gam

—m

Vi du 3: Hoa tan moét lugng oxit caa kim loai R vao trong dung dich H2SO4 4,9%
(vira du) thi thu dugc mot dung dich mudi c6 nong do 5,882%. Cong thirc caa oxit
kim loai la:

A. CuO. B. FeO. C. MgO. D. Zn0O.

Huéng dan giai
Phuong trinh phan ung:
RO+H,SO, —— RSO, +H,0 )]
m,,, = (16 +R) gam
tu chon 98
— Nz =l mol = ngg, =ny o =Imol=( my :W =2000 gam
, 9%

My, =(R+96) gam

= My rso, =My 150, + Mo =2000+(16+R)=(2016+R) gam
R+96
—C%. . =—T7 100=5882 =R =24=RO 11 [MgO
M0, T R 2016

Vi du 4: A lahdn hop 2 kim loai kiém X va Y thudc 2 chu ki ké tiép. Néu cho A tac
dung vira du vé6i dung dich HCI thi thu dugc a gam 2 mudi, con néu cho A tac dung
vira du véi dung dich H,SO, thi thu dugc 1,1807a gam 2 mudi. X va Y la:

A. Li va Na. B. Na va K.

C.KvaRb. D. RbvaCs.

Huéng dan giai
bat cong thirc chung cua hai kim loai kiem la M.
Chon s6 mol cuaM tham gia phan tng la 1 mol.
Ny =Ny {HMCI =1 mol

Ny s, =0,5 mol

Theo bao toan nguyén td M, ta co:
a guyento n, =2n

my,, =(M+35,5)=a - M = 33,675
Ny o, =0,5(ZM +96) =1,1807a a=69,175

Suy ra:M,, <M =33,67<M,. Vay X, Y la

M,S0,
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Vi du 5: Cho dung dich NaHSOs 26% phan ung vira hét véi dung dich H,SO.
19,6%, thu dugc dung dich X. Nong d¢ phan tram cta chat tan trong dung dich X
la:

A. 12,12%. B. 11,22%. C. 22,11%. D. 11,49%.

Huéng dan giai
Chon nyg, =2mol.

Phuong trinh phéan ung:
2NaHSO, +H,S0, ——Na, S0, +250, + 2H,0 (1)
2 > 1 > 11— 2
2.104
m,, =———=800 gam
ad Nas0; = T o g
Theo (1) va gia thiét, ta c6:( m,, o, =142 gam
98
m =——=500 gam
W0, =9 6o g

Theo bao toan khéi luong, ta co:

Myy Nats0, +mgy, H,50, — Mad Na,s0, + Mg,

& My 50, =800+500—2.64 = 1172 gam <> C%y, g0, = %. 100% =[12,12%

Vi du 6: Mubi A tao boi kim loai M (ho4 tri I1) va phi kim X (hoé tri 1). Hoa tan
mét lugng A vio nude dugc dung dich Ay Néu thém AgNO; du vao A; thi luong
két tua tach ra bang 188% luong A. Néu thém Na,COs du vao dung dich A; thi
lwong két taa tach ra bang 50% luong A. Cong thirc cua mudi A Ia:

A. CaBr.. B. CaCl.. C. BaBr.. D. BaCl..

Huéng dan giai

n,,=2n =2 mol

AgX MX,

Chon ny, =1mol. Bio toan nguyén to X, M va gia thiét:{

Nyco, =Ny, =1 mol

20108+ X) =188%.(M+2X)  [1,88M+1,76X=216 [M=40
= = =
(M +60)=50%(M +2X) 0,5M - X =-60 X =80
Vay M va X lan luot | canxi (Ca) va va brom (Br), cong thirc cia mudi la

Vi du T Hoa tan hoan toan maot lugng kim loai R héa tri n bang dung dich H2SO4
loéing roi o can dung dich sau phan tng thu dugc mét lugng muoi khan c6 khoi
luong gap 5 lan khoi luong kim loai R ban dau dem hoa tan. Kim loai R d6 1a

A. Al B. Ba. C. Zn. D. Mg.
(THPT Quynh Luu 1 — Nghé An, nam 2012 - 2013)
Huéng dan giai

Chon sé mol cuaR tham gia phan wng 1a 1 mol.
Ap dung bao toan nguyén t6 R, ta co: 2ng (g, =Ng =l mol =ng_,, =0,5mol
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Theo gia thiét:

My (g5, =My <>0,52R+96n)=5R

©R=12n—0M -2 R=24g/mol=R la

Vi du 8: Hoa tan x gam kim loai M trong y gam dung dich HCI 7,3% (luong axit
vira du) thu dugc dung dich A ¢6 nong d6 11,96%. Kim loai M la:
A. Cu. B. Fe. C. Mg. D. Mn.

Huéng dan giai
Gia str s0 mol cua kim loai M (c6 hod tri n) da phan ¢ng 1a 1 mol.
Phuong trinh phan ung:

M+ nHCl—s MCL + %HZT (1)

mol: 1| ——>n 1 > 0,5n

gam:M——>36,5n——> (M +35,5n)——n

— o my,, =36,5n gam = m, o = % =500n gam
N (%

Theo bao toan khéi lwong, ta co:

My + My =My g, T My,

_ M+35,5n

My ya, =M+ 500n—n=(M-+499n) gam & Cloyyq, === —100=11,96

&M=27,5n— 0 yp =2 — M=55=M la[Mn]|

Vi du 9: Hoa tan a gam M(COs)n bang mot luong vira du dung dich H2SO4 10%
thu dugc dung dich mudi c6 nong do 15,09%. Cong thirc cia mudi cacbonat la:
A. CuCQs. B. FeCO:. C. SrCOs. D. K,COs.

Huéng dan giai
Chon Dy o,), =1 mol =My o, = (2M +60n) gam

Phuong trinh phan ung:
M, (CO;), + nH,SO,——>M,(S0O,), + nCO, + nH,O (1)
Ny s0,), = 1 mol = My ) = (2M +96n) gam

. 98n
or (1) _ _ — —
—>{ Ny, =nmol=my i, =98n gam = my, 5 100 = 0% 980n gam

N, =nmol=m, =44n gam

Theo bao toan khéi lugng, suy ra:

My, (s0,), = Maan,so, T Maan,s0, ~ Moo,

My s0,), = 980n + 2M + 60n — 44n = (2M + 996n) gam
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= MO0 4661500 M3
" 2M+996n n

—bienlin 5 =2 = M =64 g/ mol = M,(CO,), 1a|CuCO,|

= C%qq M, (SO,

Vi du 10: Hoa tan hét mét lugng hidroxit kim loai M(OH), bang mét luong vira di
dung dich HCI1 10% thu dugc dung dich A, cho dung dich A phan Gng vira du voéi
dung dich AgNOs 20% thu dwoc dung dich mudi B ¢6 ndng d6 8,958%. Cong thirc
cua M(OH), la:
A.Ca(OH),. B.KOH. C. NaOH. D. Mg(OH),
(THPT chuyén Hung Vuong — Pha Tho, nam 2009 - 2010)

Huéng dan giai
Phuong trinh phan ung:
M(OH), + nHCl—MCl + nH,O

MCI + nAgNO, ——nAgCl{ + M(NO,),

BT nhém OH
—>n o n mol

bat ny,y, =1 mol=
n BT M _ 1 mOl
7 nM(NO3 ), tao thanh —

= Ny phin ing — NAGNO, phining — DAgCl tao thanh — 11 (mol)

Theo bao toan khéi lwong, ta co:

Myiom, T Maana T Mg agvo, = Maa mavoy), T Maga
36,5n 170n
= Mg Moy, :M+17H+W+ 20% —143,5n = (M +1088,5n) gam
M +62n M
= Chumnon, =y jogs 501 0= H ==

—blenlin s —1=M =39 g/ mol = M(OH), Ia

Vi du 11: Cho dung dich NaOH 20,00% tac dung vira du véi dung dich FeCla
10,00%. Dun nong trong khong khi cho cac phan tng xay ra hoan toan. Nong do
phan tram cta muoi tao thanh trong dung dich sau phan tng la (coi nudc bay hoi

khong déng ké):
A. 7,5%. B. 7,45%. C. 8,5%. D. 8,45%.
Huéng dan giai
Bén chat phan tng:

2NaOH+FeCl, —>Fe(OH), +2NaCl (1)

2Fe(OH), %02 +H,0—2Fe(OH),  (2)

BT Fe _
1y chon ? N om), 190 thanh — 1 mol
— N0 e = 2 MOl =1 =1 mol=
pang FeCl, ping BT CI _ 2 1
EE— LN tao thanh — mo

Khi dun néng, xay ra phan tng oxi hoa Fe(OH) thanh Fe(OH)s.
Ap dung bao toan electron, ta co:
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NG inine = Nreom, =1 MOl=104 e =0,25 mol
Khéi lwgng dung dich sau phan &ng:
My noar = Mg Naor T Mg ke, T Mo, ~Mpeopy,
240 127

m =——+
dd NaCl 20% 10%

= C%,y nucr = %.100% =[7.45%

+0,25.32-107=1571 gam

Vi du 12: Cho hdn hop gdm NaBr va Nal hoa tan hoan toan vao nudc duoc dung
dich A. Cho vao dung dich A mét lugng brom vira du thu dugc mudi X c6 khéi
luong nho hon khéi lwong ciia mudi ban dau 1a a gam. Hoa tan X vao nuéc thu
dugc dung dich B. Suc khi clo vira du vao dung dich B thu duoc mudi Y ¢6 khbi
luong nho hon khéi lwong cua mudi X 1a 2a gam. Phan tram theo khéi lugng cua
NaBr va Nal trong hdn hop mudi ban dau 1a (coi Clo, Brom, lot khéng tac dung véi
HzO)Z

A. 50%, 50%. B. 65%, 45%.

C. 43,31%, 56,69%%. D. 56,69%, 43,31%.

Huéng dan giai
chon

=1mol—*—n,,; =x mol =n,; =(—x) mol

tur chon n
(NaBr, Nal) ban dau

Trong phan ng caa dung dich A vai Br, vira dii, khéi lugng mudi X thu duoc giam
s0 vai khéi lugng mudi ban dau 1a vi ion I~ da duoc thay thé bang ion Br~. Suy ra:
my,, =127(1-x)—-80(1-x)=47(1-x) =a
Mudi X chi con NaBr:
n =Xx+(1—x)=1mol

n +n

NaBr trong X  1ANaBr ban ddu
Trong phan tng caa mudi X vai Cly, khdi lugng mudi Y thu duoc giam so vai khi
lwong mudi X 1a vi ion Br~ dé duoc thay thé bang ion C1™.Suy ra:

my,, =80—35,5=44,5=2a
< a=22,25 gam < 47(1-x) =22,25 < x =0,5266 mol
Vay phan trim vé khéi lugng ciia cAc mudi NaBr, Nal trong hdn hop ban dau la:

Tomy, = 0,5266.103 100% =[43,31%| = %m,,, =[56,69%

NaBr T 0,5266.103 +0,4734.150

NaBr tao thanh

Vi du 13: Hon hop khi X gdm N, va H, cé ti khdi so véi He bang 1,8. Pun néng X
mat thoi gian trong binh kin (cé bot Fe lam xuc tac), thu dugc hon hop khi Y ¢ ti
khéi so voi He bang 2. Higu suat caa phan wng tong hop NH; la
A. 50%. B. 36%. C. 40%. D. 25%.
(Pé thi tuyén sinh Pai hoc khéi A nam 2010)

Huéng dan giai
Ban chat phan ng:

t°, p, xt
N, + 3H, 2NH,
tu chon chon

———ny =1 mol—*—n =x mol =n,; =(1-x) mol
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Theo gia thiét:

Mx =1,8.4=7,2 <> 28x + 2(1 —

NZ
Suy ra: H, du, hiéu suat phan ung tinh theo Na. o
Gia str NH3 sinh ra trong phan ung la a mol. Ap dung bao toan nguyén t6 doi véi H

21’1}‘12 phan ting = 31’1NH3 =3a nHZ phén g = 1,53.
=
a

n =n n =0,5a

va N, ta cé:{

N, phan ting NH, = N, phan ting

=n + — Dy, =1,5a+0,5a—a=a mol

Khi gigm — 1ML, phandng T TIN, phn ing

Ap dung bao toan khéi luong, ta co:
m, =m, <n,Mx =n,My
n,Mx 172

onyg=—"—=—""=09mol=1-a=0,9=a=0,1 mol
My 24

: : Iy i 0,5.0,1
Hiéu suét phan tmg téng hop NHs 14 H = 222 1009 = 100% =

NN, ban diu >

Vi du 14: Khi crackinh V lit butan thu duoc hdn hop X chi gbm céc anken va
ankan. Ti khéi hoi ctia hdn hop X so véi H, bang 21,75. Hiéu suat phan tng
crackinh butan la bao nhiéu.
A. 50,33%. B. 66,67%. C. 33,33%. D. 46,67%.
(Pé thi HSG tinh Thai Binh, nim 2009 - 2010)

Huéng dan giai
Chon 6 mol cta C4H’10 ban dau 1a 1 mol.
Ap dung bao toan khoi lugng, ta co:
58

my =M, =nMx=58=n, = > =1,3333 mol

’

=N minme =i ane = 13333-1=0,3333 mol = H_,., =[33,33%

Vi du 15: Crackinh 1 ankan A thu duoc hdn hop san pham B gom 5 hidrocacbon c6
khéi lwong mol trung binh 12 36,25 g / mol, hiéu suat phan wng la 60%. Cong thirc
phén tu cua A la:

A. C4Hao. B. CsHa.. C. CsHs. D. CoHe.

Huéng dan giai
Chon s6 mol cua ankan la 1 mol thi s6 mol ankan phan tng la 0,6 mol, suy ra sau
phan tmg s6 mol khi tang 0,6 mol. Tdéng s6 mol hon hop B 1a 1,6 mol.
Ap dung bao toan khdi lugng, ta co:
n,Ms 1,6.36,25 R
m, =m, =n,M, =n,Ms =M, =—B" = ! =58:>Ala

n,

Vi du 16: H3n hop X gom CsHa va Hz. Cho X di qua éng dung bot Ni nung néng,
thu duoc hon hop Y chi gom 3 hidrocacbon c6 ti khoi so véi Hz la 21,5. Ti khoi cua
X 'so véi H; la:
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A.10/4. B. 9,2. C. 7.2 D. 8,6.
(THPT chuyén Nguyén Hué — Ha Néi, nam 2010 — 2011)

Huéng dan giai
bat cong thic chung cta ba hidrocacbon trong Y 1a CaHasox.
Phuong trinh phan ung: C,H, +kH, —~ >C.H, ,,
Theo gia thiét, taco: M., =40+2k=43=k=15.

tr chon nC3H4 =1 mOl
———>n., =1mol=
3k w. =1,5 mol
My =D My 83y 102
n, n, 25 /

Vi du 17: Oxi hda C:HsOH bang CuO nung néng, thu duoc hdn hop chét 16ng gdbm
CH3CHO, C;HsOH du va H,0 ¢c6 M =40 dvC. Hiéu sudt phan mg oxi héa la:

A. 25%. B. 15%. C. 45%. D. 55%.
Huéng dan giai
bat D¢ 4 OH ban din =1 mol; N 4 OH phin g = X MOl

Ban chat phan ng:
C,H,OH + CuO—“—>CH,CHO +H,0+Cu{ (1)

X — X —> X —> X—> X

Sau phan tng:

1 CH,CHO, H,0, C,H.0H du) — 1\, H,0H ban diu — 1\C,H,OH phan g T Derycno T N0 = (I+x) mol
My, cHO, H,0, C,HOH du) — ¢, H,0H ban ddu T 0 phin ing — (46 +16x) gam
— 46 +16x
= M(cH,cHO, H,0, C,H,0H dw) = ﬁ =40=>x=0,25=H . CHOH = 25%

Vi du 18: Trong mét binh kin chtra hoi chat hiru co X (c6 dang CaH2,02) mach hé
va O, (s6 mol O, gap doi s6 mol can cho phan tng chay) & 139,9°C, p suét trong
binh 1a 0,8 atm. D6t chay hoan toan X sau d6 dua vé nhiét do ban dau, ap suat trong
binh ltc nay la 0,95 atm. X c6 cong thac phén tir la:
A. C2H402. B. CHzOz. C. C4H302. D. C3H602.
(Dé thi tuyén sinh Pai hoc khéi B nam 2007%)

Huéng dan giai
Dé don gian cho viéc tinh toan ta chon s6 mol cia A 1a 1 mol thi tir gia thiét va
phuong trinh phan @ng ta thay sé mol O, dem phan tng la (3n — 2).
Phuong trinh phan ng:
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3n-2

C,H, 0, + 0,—“—-nCO, +nH,0 (1)
ban dau (mol): 1 3n-2
Y 3n-2
phan ting (mol): 1 > 5 n n
sau phan tng (mol): 0 > 3n2— 2 > n >N

O 140°C, nudc 6 thé hoi va gay ap suét 1én binh chira.
+ Téng s6 mol khi truéc phan ung: n, =1+ (3n-2)=Gn~-1) mol

+ Tbng s6 mol khi sau phan tng: n, = L in+n= (3,5n —1)mol

Do nhiét d¢ trude va sau phan tmg khong doi nén:

n, p, 3n—-1 0,8 s
_:_:>—:—:>n:3:>Ala-C H
n, p, 35n-1 0095 —

Vi du 19: Tron mot hidrocacbon X véi lwong Oz vira du dé dét chay hét X, duoc
hdn hop A & 0°C va ap suat P1. Dt chay hoan toan X, thu duoc hdn hop san pham
B ¢ 218,4°C c6 4p suat P, gap 2 lan &p suat Py. Cong thic phan tir cua X Ia:

A. C4Hyp. B. CoHe. C. CsHe. D. CsHs.

Huéng dan giai
bé don gian cho viéc tinh toan ta chon s6 mol caa X (CxHy) 1a 1 mol thi tur gia thiet

va phuong trinh phan ung ta thiy sé mol O, dem phan tng 1a (x + %) :
Phuong trinh phan ung:
C.H, +(x +%)o2 — 5xCO, +%H20 (1)

ban dau (mol): l —>(x+ Z)
phan tng (mol): 1 —)(x+%) —> X——> %
sau phan tung (mol): 0 0 X —> %

O 218,4°C nudc & thé hoi va gy ap suit [&n binh chua.

+ Téng s6 mol khi trudc phan tmg: n, =[1+(x+ X)] mol

+ Téng sb mol khi sau phan tng: n, =(x+ %) mol
Do nhiét d¢ truée va sau phan ung thay déi doi nén:
n, pT, pQ218,4+273)
n, p,T, 2p,.273

0,9
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y
I+x+=
4 bien luan N
&S—=0,9<0,2y-0,Ix=1——>x=2=>y=6=|AlaCH
" y y
2

Dang 2: Chon lugng chit bang ddng ti 1& mol hodc ti 18 thé tich (dbi véi cac
chét khi va hoi)

Vi du 1: H3n hop khi X gém Nz va Ha c6 ti khéi so voi He bang 1,8. Pun nong X
mot thoi gian trong binh kin (cé bot Fe lam xuc tac), thu duoc hon hop khi Y ¢6 ti
khéi so véi He bang 2. Hiéu suit caa phan tng tong hop NHs la
A. 50%. B. 36%. C. 40%. D. 25%.
(Pé thi tuyén sinh Pai hoc khbi A nam 2010)

Huéng dan giai
. /Mx=1,84=7,2g/mol
Theo gia thiét: o e/
My =2.4=8 g/ mol
Str dung so dd duong chéo cho khéi lwgng mol trung binh cia hdn hop X, ta c6:
72-2=52

N,: 28
2 \72/

/’\ n, 20,8
H,: 2

28-7,2=20,8
Suy ra hiéu suat phan ung tinh theo N2 vi H, du (vi hé sé can bang trén phuong
trinh la n,, :ng =3:1).
Chon s6 mol caa Ny, H, trong X lan luot 1a 4 mol va 1 mol va goi sé6 mol N, phan
tng la x mol.
Phan tng tong hop NHa:

N, +3H, ==2X—)NH, 1)

1 1 1 3 1 5
Ta Cé I‘1N2 phan ting _gnphﬂnfmg_anNH3 sinh ra PN X_g' X_E' X
Nyps giam = Dini phan ng — Mkhi tao thanh — 2x Nyt gigm = 4x —2x =2x

=5-2x=(5-2x) mol
Trong phan ting hda hoc khéi lugng duoc bao toan nén:
m, =m, <n,.Mx =n,.My

=Ny =0y Ny iz

n an Gn, >
<572=(5-2x)8=x=0,25=>H :M.1OO%=O—125.100=

1’INZ ban du

Vi du 2: Sau qué trinh tong hop NHs tr Hz va N2 (n,, :ny =3:1), 4p suét trong
binh giam di 10% so véi &p suét lic dau. Biét nhiét d6 cuia phan Gng giit khong doi
trudc va sau phan tng. Phan tram theo thé tich cua N, Hz, NHs trong hon hop khi
thu duoc sau phan tng lan luot Ia:
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A. 25%, 25%, 50%. B. 30%, 25%, 45%.
C. 22,22%, 66,67%, 11,11%. D. 20%, 40%, 40%.

Huéng dan giai
Ban chat phan tng:

N, +3H, ==22=)NH,

. . n, =3 mol
Vi n, :ng =3:1nénchon : =n,=n, +n, =1+3=4mol
2 2 ny =1 mol 2 2

Trong mét binh kin ¢ nhiét do khong ddi thi ap suat ti Ié thuan véi sé mol hdn hop
khi: i=&=L:>n2 =4.2=3,6 mol
n, p, 90%p, 100

Gia su NHs sinh ra trong phan tng 1a a mol.
Ap dung bao toan nguyén t6 déi véi H va N, ta co:

21'lHZ phan ing = 3nNH3 =3a 1’le phan ing = 1,53
<~ <~

anz phintmg — Dnp, — @ O\, phinmg = 0,5a

=n +n n }:1,5a+0,5a—a:amol

khi gidgm — 1M, phandng T TN, phaning — IINH
=>n,=n-a<3,6=4-a=a=0,4 mol

Phan trim theo thé tich cua N2, Hz, NH3 trong hdn hop khi thu dugc sau phan tng
%V, = %_100 ~[22.22%

lan luot Ia: ’ = %Vyy, =|11,11%

%V, = %,mo ~[66,67%

)

Vi du 3: H3n hop gdm NaCl va NaBr. Cho hdn hop tac dung véi dung dich AgNOs;
du thi tao ra két tia c6 khdi luong bang khéi lwong ciia AQNO3 da tham gia phan
ng. Thanh phan % theo khéi lugng caa NaCl trong hdn hop dau la:

A. 25,84%. B. 27,84%. C. 40,45%. D. 27,48%.

Huéng dan giai

Céac phuong trinh phan ng:
NaCl + AgNO, —> AgCl { + NaNO, (1)
X— X —> X
NaBr + AgNO, —> AgBr { + NaNO, 2)
y y >y
, n, - =18 mol
Theo gia thiét: 170(x +y) =143,5x + 188y = = = 18 wan [T
y 26,5 ny, = 26,5 mol

e my = —wa 1885 600 pogig
Mg +Myq  26,5.103+18.58,5
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Vi du 4: H3n hop X gom FesO, va Al ¢6 ti 1¢ mol tuong @ng 1: 3. Thyc hién phan
tng nhiét nhém X (khong c6 khong khi) dén khi phan ung xay ra hoan toan thu
dugc hdn hop gom
A. A|203 va Fe. B. A|, Fe va A|zO3.
C. A|, Fe, F6304 va A|203. D. A|203, Fe va FE3O4.
(Pé thi tuyén sinh Pai hoc khbi A nim 2012)

Huéng dan giai
So d6 phan tng:
Fe,0, + Al—"—Fe + AlL,O,
Can ctr vao ti 1é mol cua FesO, va Al, ta chon sé mol caa FesO4 va Al lan luot 13 1
mol va 3 mol.
Ap dung bao toan electron, ta co: 8ng, o, =8 mol <3n, =3 mol = Al du. Vay

thanh phan cac chat trong hdn hop sau phan ting gém |Al, Fe, Al,O,

Vi du 5: Lay m gam hdn hop X gdm Na, Al chia Iam 2 phan bang nhau:
+ Phan 1: cho vao nudc du dén khi phan @ng xay ra hoan toan, thay thoat ra Vi lit
Khi Hz (dktc).
+ Phan 2: cho vao dung dich Ba(OH), du dén khi phan ng xay ra hoan toan, thay
thoat ra V lit khi Hz (dktc).
Thanh phan phan tram vé khdi lwong caa Al trong hdn hop 1a (biét V2= 7,75V4):

A. 92,15%. B. 80,16%. C. 95,05%. D. 72,34%.

Huéng dan giai
Dé don gian, gia s V4 lit khi ung véi 1 mol, suy ra V; lit khi éng vai 7,75 mol.
Theo gia thiét: X tac dung véi nuédc du (1), thu dugc luong khi it hon so vai khi X
tac dung vai dung dich Ba(OH). du (2). Chung t6 ¢ (1) Al du, dung dich thu dugc
chi chira NaAlO..
2n

n,, +3n H, =2

AL —
Ap dung bao toan electron cho (1) va (2), ta cé:{n, ,, =ny, = N0,

a

Ny, + 30, 0 gin = ZnH2 =7,75.2

nNel + 3nNa =2 nNA‘l = 0,5 mol
15,5

nNa +3nAl ban dau = nA] = 5 mOl
= %m >.27 100% =(92,15%
) - 0= N (]
A0,5.23+5.27

Vi du 6: M6t hdn hgp X gom Na, Al va Fe (ti I1¢ mol Na va Al tuong tng 1 5: 4)

tac dung voi H20 du thi thu duoc V lit khi, dung dich Y va chét rin Z. Cho Z tac

dung véi dung dich H.SO4 loang du thi thu duge 0,25V lit khi (cac khi do ¢ cung
diéu kién). Thanh phan % theo khéi lugng caa Fe trong hdn hop X 1a
A. 14,4%. B. 33,43%. C. 34,81%. D. 20,07%.

(THPT chuyén Nguyén Hué — Ha Néi, nim 2011 — 2012)

Huéng dan giai
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bé cho don gian, ta coi V lit khi H, ttng véi 1 mol khi, suy ra 0,25V lit khi &g véi
0,25 mol khi.
So do6 phan ung:

0 dd H,SO, lodng iy 0
. Fe — M0, ey eSOy 4 H,
X Fe +It;20 du +1 43
hon hop X o 0 T ' NaAlO, 0
Al Na dungdich Y + H,
NaOH

Vi ti 16 mol caa Nava Al la ny, :n,, =5:4, nén trong phan &ng véi H,0, Al tan hét
trong NaOH sinh ra.
+ O phan tng (1), chat khir 1a Al va Na, chat oxi hoa la H2O, san pham khir cta
H20 la Ha. ) ) i
+ O phan ung (2), chat khir 1a Fe, chat oxi hoa la H* trong H2SO4, san pham khir
cua H* la Ha.
Theo gia thiét va ap dung bao toan electron cho phan tng (1) va (2), ta c6:

n,, :n, =5:4 n, :n, =5:4 n,, =0,588 mol

=Ny, +30, =20y, <0y, +3n,, =2 < qn, =0,47 mol

20, =2ny 2n,, =2.0,25 n;, =0,25 mol
= %m,, = 0.25.56 .100% =|34,81%

0,588.23+0,47.27+0,25.56

Vi du 7: Hoa tan hoan toan a gam mat oxit sat bang H.SO, dic nong (TN;) thiy
thoat ra khi SO, duy nhat. Trong thi nghiém khac (TNy), sau khi khir hoan toan
cling a gam oxit d6 bang CO & nhiét d6 cao rdi hoa tan luong sit tao thanh bing
H,SO. dic néng thi thu dugc luong khi SO, nhiéu gap 9 lan lwong khi SO, ¢ thi
nghiém trén. Cong thic caa oxit sit la:

A. FeO. B. Fe0s. C. Fes0.. D. FeCOa.

Huéng dan giai
Quy doi oxit sat thanh Fe va O. )
Chon so6 mol SO, & TN; la 1 mol thi s6 mol SO, & TN, la 9 mol.
Ta co: {_TNI—):;nFe =2n, +2ng, - {—TN'—X’JHFe =2n, +2.1

TN TN
——3ng, =2ng, —=3n,, =29

n,=8mol n,

ng,=6mol n_ 3 L
= = — =— = oxit satla |Fe,O
{ :

Vi du 8: Nung m gam hdn hop X gém FeS va FeS, trong mét binh kin chira khong
khi (gom 20% thé tich O, va 80% thé tich N,) dén khi cac phan ung xay ra hoan
toan, thu dugc mot chat ran duy nhat va hdn hop khi Y cd thanh phan thé tich:
84,8% Ny, 14% SO, con lai 1 O,. Phén trim khéi luong cua FeS trong hdn hop X
la:

A. 42,31%. B. 59,46%. C. 19,64%. D. 26,83%.
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| (P2 thi tuyén sinh Pai hoc khéi A nam 2011)
Huéng dan giai

So d6 phan @ng:

< FeS  ov . SO,
hon hop X —=2==2>—honhop Y + Fe,0,
FeS, N,, O, )

Déi vai cac chat khi, ti 18 vé thé tich bang ti 18 vé s mol. Vay cin cir vao gia thiét,

n, =84,8 mol; ny, =14 mol

2

ta chon s mol cac khi trong Y 1a:
N, g = 100-84,8—-14 =1,2 mol

1

= Do, pan diu :ZDNZ =21,2 mol=n

=21,2-1,2=20 mol

O, phan ting
Ap dung bao toan electron va bao toan nguyén té S trong phan ung dbt chay hdn
g +11ngg =4n, =80

=14

FeS

hop X, ta cé:{

n. =2 mol
= { e = TN g g x = _ 288 1009 =[19.64%

N =06 mol 2.88+6.120

Vi du 9: Hon hop khi X gdm H, va mét anken c6 kha ning cong HBr cho san pham
hiru co duy nhat. Ti khdi cua X so voi Hz bang 9,1. Pun néng X cé xtc tac Ni, sau
khi phan tng xay ra hoan toan, thu dugc hdn hop khi Y khong lam mat mau nudc
brom, ti khéi ctia Y so v&i Ha bang 13. Cong thirc cdu tao cia anken 1a
A. CH3—CH = CH—CHg. B. CH2= CH—CHz—CHs.
C. CHz = C(CH3)2. D. CHz = CHZ.
(Pé thi tuyén sinh Pai hoc khbi B nam 2009)

Huéng dan giai
Sau phan tng, Y khong lam mat mau nuéc brom, chimg té anken da phan ng hét.
Theo bao toan khoi lugng, ta co:

=y o, By B 13213
1’lY X s de s

n
tu chon
- A = 2 P — —_— f—
{ = nCnHZn an phén ting ny —Ny 3,9 mol

n =3,9 mol

Vay hdn hop X ban dau c6:{ ™
n, =9,1 mol

3,9.14n+9,1.2
:>—
13 q )

Vi C4Hs phan tng véi HBr tao ra mot san pham duy nhat nén CsHg phai la anken

ddi xting, ¢6 cong thic ciu tao 1a |CH, —CH = CH - CH,

=9,12=>n=4=C,H,, la CH,
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Vi du 10: Cho hdn hop X gdom anken va hidro c6 ti khdi so véi heli bang 3,33. Cho
X di qua bot niken nung nong dén khi phan mg xay ra hoan toan, thu duoc hon hop
Y ¢6 ti khéi so véi heli 1a 4. Cong thirc phan tir cua X 1a:

A. CzH.. B. CsHes. C. C4Hs. D. CsHao.

Huéng dan giai
Vi My =4.4 =16 nén Hz con du, CoHzn dd phan tng hét.
Ap dung bao toan khoi lugng, ta co:

I‘lY X y R

tu chon

EE— =n

ny =1,2 mol
ny—n, =0,2 mol

=n =
_ C.Hy, H, phan tng
n, =1mol

Suy ra: Trong X ¢6 0,2 mol C,Hzn va 1 mol H..

) 0.2.14n+1.2 .
Taco: Mx =—2=3,33.4:>n=5:>Anken la

2

Vi du 11: X 13 hdn hop gdm mét s6 hidrocacbon & thé khi, Y 14 khong khi (gom
20% thé tich O va 80% thé tich Np). Tron X véi Y & cling nhiét do ap suat theo ti 1¢
thé tich V, :V, =1:15, thu dugc hdn hop khi Z. Cho Z véao binh kin dung tich
khong d6i. Nhiét d6 va ap suét trong binh 14 t°C va p; atm. Sau khi dot chay X, dwa
binh vé t°C, trong binh chi c6 N, CO, va hoi nudc véi Veo, Vi =7:4. Ap suit
trong binh sau khi dét 14 p,. Gi4 tri cia ps la:

47 16

3
A.p2:4—8p1. B pZ:pl. szzﬁpl D pzzgpl'

Huéng dan giai
L T T S Do, Voo, 7
Doi véi cac chat khi va hoi, ti |€ thé tich bang ti 1€ s6 mol, suy ra;: —=—"="=—.
N6 Vio 4
Chon N, =7 mol VEmHZO =4 mol.
Theo bao toan nguyén t6 O, ta co:
2n, =2ny, +n,,<2n, =2.7+4<<n, =9 mol=ny =9.4=36 mol

Vay s6 mol khi sau phan ang 1&: n, =ng, +ny ,+n, =7+4+36=47 mol

. [ny=5n, =45 n, =45 mol
Ta co: ? =

n, :n, =1:15 n, =3 mol

=1 =Dy e priming = Dx TNy =45+3=48 mol

Vi nhiét d6 va thé tich binh chira khong thay déi nén:
n_p _pn, _|47

= =|—
n, p, P> n, 48 P

Dang 3: Chon lugng chét 1a gam
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Vi du 1: Mot loai phan kali ¢ thanh phan chinh 1a KCI (con lai 1a cAc tap chat
khong chira kali) duroc san xuat tir quang xinvinit ¢ do dinh dudng 55%. Phan trim
khdi lwong cua KCI trong loai phan kali do 1a:
A. 95,51%. B. 87,18%. C. 65,75%. D. 88,52%.
(Pé thi tuyén sinh Pai hoc khéi A nam 2012)

Huéng dan giai
D6 dinh dudng cia phéan kali duge danh gia bang ham lwong phan trim K20 tuong
g véi lugng Kali c6 trong thanh phan cuaa né.
Gia st c6 100 gam phan kali thi khéi lwong cua K20 1a 55 gam.

Ta ¢6 so do:
2KCl — K,O
gam: 149 — A
gam : 55'149=87,18<— 55

Phan tram khéi luong ciia KCI trong loai phan kali d6 13|87,18%

Vi du 2: Mot loai phan Supephotphat kép c6 chira 72,68% mubi canxi dihidro
photphat con lai gdm cac chat khéng chira photpho. D6 dinh dudng cua loai phan
lan nay la:
A. 60,68%. B. 37,94%. C. 30,34%. D. 44,1%.
(THPT chuyén Nguyén Hué — Ha Nbi, nim 2011 — 2012)

Huéng dan giai
D6 dinh dudng cia phan 1an dugc danh gia bang ham lugng phan trim P,Os tuong
tng vai lugng photpho c6 trong thanh phan cua no.
Gia sir c6 100 gam supephotphat kép thi khéi lugng cua canxi dihidrophotphat 1a

72,68 gam.
Ta c6 so do:
Ca(H,PO,), —P,0O;
gam: 234 —142
gam: 72,68 S 72,68.142 441
234

Vay d¢ dinh dudng cua cua loai phan lan nay la |44,1%

Vi du 3: X la hop kim gém Fe, C, FesC, trong d6 ham luong tong cong cua Fe 1a
96% vé khéi lugng, ham lugng C don chat 1 3,1% vé khdi lwong, ham lugng phan
tram khéi luong cua FesC 1a:

A. 10,5%. B. 13,5%. C. 14,5%. D. 16%.

Huéng dan giai
m, =3,1 gam

Chon m g, ¢ p.c, =100 gam = { — 96 gam = Mg g e = 0,9 gam

Fe trong X
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= % =0,075 mol

Fe,C = rlC trong Fe;C 12

= mg, . =0,075.180=13,5 gam = %m;, . =13,5%

—=n

Vi du 4: Cho x gam dung dich H2SO, ndng d6 y% tac dung hét véi mot luong du
hén hop khéi lugng Na, Mg. Luong Hz (khi duy nhat) thu dwoc bang 0,05x gam.
Nong d6 phan trim ctia dung dich H2SOs 1a:

A. 15,5%. B. 15,81%. C. 18,5%. D. 8,45% .

Huéng dan giai
Gia st khéi lwong dung dich H,SO;4 ban dau x = 100 gam.
Suy ra: n, = M =2,5mol
Trong phan tir H20 c6 2 nguyén tu H nhung chi ¢6 1 nguyén tu chuyén thanh Hy,
nguyén tae H con lai nam trong nhém — OH.
98n,, g, +18n, , =100

n 2ny =5

Vay theo bao toan khdi lwong va bao toan nguyén to H:{
+n

H,50, H,0 —
_0,16129.98

=1y 5, =0,16120 = C%, 1 o0, = .100% =15,81%

Vi du 5: Nung ndng m gam PbS ngoai khdng khi sau mét thoi gian dai, thu dugc
hdn hop rin (c6 chira mot oxit) nang 0,95m gam. Phan trim khéi luong PbS da bi
dbt chay la:
A. 74,69%. B. 95,00%. C. 25,31%. D. 64,68%.
(Pé thi tuyén sinh Pai hoc khéi A nam 2009)

Huéng dan giai

Phuong trinh phan tng:
3 o
PbS +=0,—“5PbO+S0, T (1)
2
a — a
Chon m=myg 4, =100 gam =M psay =95 gAM =M,y 0 =S gam

Theo (1) ta thiy: m =16a gam = 16a =5=>a=0,3125 mol

chaot radn giaym

VAY %M 4 eniy =%50'239.100%= 74,69%

Vi du 6: X 1a 1 loai da voi chira 80% CaCOs, phan con lai 1a tap chét tro. Nung 50
gam X mot thoi gian, thu dugc 39 gam chat ran. Phan traim CaCOj3; da bi phan huy
la:

A. 50,5%. B. 60%. C. 62,5%. D. 65%.

Huéng dan giai
Gia sir c6 100 gam da voi thi khdi lwong ciia CaCOs 1a 80 gam. Do d6 trong 50 gam
X ¢6 40 gam CaCOs.
Phuong trinh phan tng phan tng:
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CaCO,—“—Ca0 +CO, 1)

X —> X

Theo phuong trinh va theo gia thiét, ta co:
100x —56x =50—-39=11<x =0,25 mol

. 0,25.100
Vay %M .o, b phanhiy = 10 =162,5%

Vi du 7: Nung néng mot hdn hop gom CaCOs va MgO tai khdi lwong khong doi,
thi s6 gam chat rin con lai chi bang 2/3 sé gam hdn hop trudc khi nung. Vay phan
tram theo khdi lwong ciia CaCOstrong hdnhop ban dau la
A. 75,76%. B. 24,24%. C. 66,67%. D. 33,33%.
(THPT Chuyén KHTN, nim 2012 — 2013)

Huéng dan giai
Ban chat phan tng:
CaCO, ——>Ca0+C0, T

Chon M caco,, Me0) = 3 gam < M 0y =2 gaM
-2
< Neyco, =N, = 34—4 =0,02273 mol

Suy ra: %me,q, = w. 100% =[75,76%

Vi du 8: Cho dung dich axit axetic ¢ gé)ng dd x% tac dung vira du v6i dung dich
NaOH 10% thi thu dugc dung dich mudi c¢6 nong d6 10,25%. Vay x c6 gia tri nao

sau day?
A. 20%. B. 16%. C. 15%. D.13%.
Huéng dan giai
Phuong trinh phan ung:

CH,COOH +NaOH——»CH,COONa+H,0 (1)
Chon khéi lugng caa dung dich CHsCOONa la 100 gam.

. 100.10,25%
Tur (1) suy ra: ey coon = Nywon = Nerr,coons = T =0,125 mol
0,125.40
= Mgy naon = 0% =50 gam = m; oy coon =100—-50=50 gam

Vay C%qq cucoon = %JOO% =

Vi du 9: Cho Na du vao mét dung dich cdn etylic, thiy khéi lugng H, bay ra bang
3% khoi lugng con da dung. Nong d§ phan tram cta dung dich con la:
A.68,572%. B.24,422%. C.72,578%. D.75,578%.

Huéng dan giai
Chon khdi lwgng cua dung dich con etylic 1a 100 gam.
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Suy ra: 46n oy +18n, , =100 (1);n, = 3%'2100 =1,5 mol.

Ban chat phan tng:
2HOH +2Na——>2NaOH+H,
2C,H,OH +2Na——2C,H.ONa+ H,
Theo bao toan nguyén t6 H cia nhém — OH, ta c6: n, o +nyy o =20, =3 (2).
n +n,,=2n, =3 n =1,643 mol
Tu (1) va (2) suy ra hé:{ IO O H2 { 0N

L
460, 0 +180, 0, =100 |n, , =1,357 mol

C,H;OH

VY C%qycn.on = %.100% =[75.578%

Vi du 10: Oxi héa hoan toan hdn hop X gom HCHO va CHsCHO bang O (t°, xt),
thu duoc hdn hop axit twong tng Y. Ti khdi hoi cta Y so voi X bang 145/97. Phan
tram s6 mol cua HCHO trong hdn hop X Ia:
A. 22,72%. B. 50,27%. C. 83,33%. D. 16,67%.
(Trudng THPT Chuyén Thai Binh, nim 2011 — 2012)

Huéng dan giai
Ban chat phan tng:
—CHO+%OQ — X 5 COOH

Ta co: szﬁ;ﬁyz—‘f.w n, =Y —-— =——,
Ny Ny m, M 97

=145
Chon m, gam
m, =97 gam

I
=]

m, My 145
X

145-97

=My hining = 30 =15 mol = N ycno, cuycnoy — Nocro = 3 mol
30N, + 44nCH3CHO =97

Suy ra:
Nyepo + Depycno = 3

Nyyepo = 2,5 mol 2,5
% =2".100% =1|83,33%
g {HCH,CHO —0.5 mol = 70N ycho 3 o

Vi du 11: Dbt chay m gam hidrocacbon A (khi trong diéu kién thuong) dugc CO,
va m gam H,O. Mat khac 2,7 gam A tac dung véi dung dich AgNOs/NH; du dugc
m gam két tia. Gia tri m la:

A.805gam. B.7,35gam. C.16,1gam. D. 24 gam.

Huéng dan giai
Chon m = 18 gam, quy d6i hidrocacbon A thanh hon hgp cac nguyén tir C va H.
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] mAsz+mH=18 {IZHC+HH=18 nH=2 ne )
Ta co: 18 = p=>-<==
nH:2nHZO:2.§:2 n, =2 nC:5 n,

VIiA ¢ thé khi nén suy ra A 1a C4He. A phan ung dugc v&i AGNOs/NH; (t°) tao ra
két taa ching to A la ankin va cd lién két 3 & dau mach.

Phuong trinh phéan ung:
CH=C-CH, - CH, + AgNO, + NH, —“— CAg=C-CH, —CH, + NH,NO,
0,05 — 0,05

Khéi lwong két tua la: Mg, ococu,-cu, =0,05.161=|8,05 gam

Vi du 12: Bé trung hoa m gam dung dich axit cacboxylic don chiic X ndng do
8,64% can dung m gam dung dich NaOH ndng d6 C%. Sau phan tmg thu dugc chét
tan c6 ndng d6 5,64%. Cong thirc cua X va gia tri caa C tuong uwng la
A. CH3COOH va 5,76. B. HCOOH va 7,5.
C. CH3CH,COOH va 4,6. D. CH,= CHCOOH va 4,8.
(THPT Chuyén Lé Hong Phong — Nam Dinh, nam 2011 - 2012)

Huéng dan giai
Ban chat phan tng:
RCOOH +NaOH——RCOONa+H, O

Chon my; rcoon, =100 gam = My, goon =My neon =50 gam

Suy ra: | Moo = 100.5,64% = 5,64 gam
Mp ooy = 50.8,64% = 4,32 gam
5,64 —4,32
= Nyon = Nreoon = Nrcoona = 75— = 0,060 mol
23-1

4,32 .
= Mycoon = g = 72 & R+45=72 R=27 g/mol = R IAC,H, -

\ 0,06.40
= RCOOH la |CH, = CH — COOH| = C%, y,o1 = o 100% =

Dang 4: Chon lugng chét thich hop dé thuan lgi cho viéc tinh s6 mol

Vi du 1: Phan tich m gam chét hitu co X, chi thu duoc a gam CO, va b gam H.O.
Biét 3a = 11b va 7m = 3(a + b) va cong thirc phan tir caa X tring véi cong thire don
gian nhat. Céng thuc phan tir caa X 1a:

A. C3H40. B. C3H402. C. C3H50. D. C3H602.

Huéng dan giai
=66
Chon b=18 gam = a gam
m =36 gam

{nczncoz =1,5 mol 36-1,5.12-2
=3 T 1

1 mol

=n
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Suy ra: n:ny :ny =1,5:2:1=3:4:2 = Cong thic phan t cia X 1a
O vi du nay, ta chon b = 18 gam d@é thudn loi cho viéc tinh sé6 mol H,O (vi khoi
luong mol cua H,O bang 18).

Vi du 2: D6t chay hoan toan m gam ancol X, san pham thu duoc cho di qua binh
dung dung dich nuéc voi trong du thdy khdi lugng binh ting thém p gam va co t
gam két tua. Biét p = 0,7t va 1,02t = m + p. Cong thic cia X Ia:

A. CoHsOH.  B. CsHs(OH)s. C. CoHi(OH)z. D. CsHsOH.

Huéng dan giai
Chon t=m, =100 gam=>p=71 gam; m =31 gam.
So d6 phan @ng:
o,

—&Om: 5 caCo,
H,0

X (C, H, 0)02—"‘3{

Theo bao toan nguyén t6 C, ta co: ¢ ., x = Neo, =Neyo, = % =1 mol.
Khéi Iuong binh Ca(OH). tang 1én 1a téng khdi lwong cia CO, va H.0, ta co:

_71-44.1

44n., +18n,,=71=n,, = =1,5mol=n

18 H trong X = anZO =3 mol

(€0)
my —m.—m, 31-12-3

16 ’ 16
Vay X ¢6 cbng thuc don gian nhat & CH3O va cong thuc phén tu 1a (CH30), hay
CnHSnOn- B
Vi X 14 ancol no nén d0 bat bao hoa k = 0, ta co:

k :2n_—3n+2 =0=n=2=X1aC,H,O, hay |C,H,(OH),

O Vi du ndy, ta chon t = 100 gam dé thudn lgi cho viéc tinh s6 mol CaCO; (vi khdi
lwong mol cua CaCOs bang 100).

Suy ra: Ny e x = =lmol=n,:n,:n,=1:3:1

Vi du 3: Cho m gam hdn hop X gom hai axit cachoxylic ké tiép nhau trong day
ddng dang vao dung dich chira m gam NaOH thu dwoc dung dich c6 chia 1,72m
gam chét tan. Vay hai axit 1a
A. C;H;COOH va CsHsCOOH. B. CH3;COOH va C,HsCOOH.
C. C;HsCOOH va C3H;COOH. D. HCOOH va CH3;COOH.
(THPT Chuyén KHTN, nam 2010 — 2011)

Huéng dan giai

Tacd: n % (mol); n L (mol); M ., >40=ny,oy >0

RCOOH

NaOH — RCOOH

~ ﬁcoo;;
Véy NaOH du, hon hop X da phan ting het.
Ban chat phan tng:
RCOOH +NaOH——>RCOONa+H,O
Theo bao toan khéi lwong, ta co:

Mz oon +m

NeoH — M ReooNa, NaoH dwy T TH,0
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<m+m=172+my , =>m, , =0,28m gam

0,28.18 18
= =0,28 mol = My, = 5= 64,286

’

Chon m=18=ng. . =0y,

Vay hai axit cacboxylic ké tiép 1a
CH,COOH (M = 60) va C,H,COOH (M =74)|

Vi du 4: D6t chay hoan toan a (gam) mét hop chat X caa photpho can a/17 (mol)
02 san pham chi thu dugc P,0s va 13,5a/17 (gam) H20. Xac dinh cong thirc phan tu
cta X, biét My < 65. Tng s6 cac nguyén tir trong mot phan tir X Ia:

A. 4. B. 8. C.6. D.5.

Huéng dan giai

=1 mol

n
0, BT H

Chona=17=

my , =13,5 gam
Vi san pham dét chay X chi gdm P2Os va H,0, nén trong X c¢6 chira cac nguyén to
PvaH,cothecoO. )
Ap dung bao toan khoi lugng trong phan g dot chay X, ta cé:

my +m, =m,, +my,
35,5

=m,, =17+32-13,5=35,5gam=n, =2n,, = 2.E =0,5 mol.

Suyra: n =17-0,5.31-1,5=0. Vay X khéng c¢6 O.

—thin %y p, :n, =0,5:1,5=1:3=Cong thirc don gian nhat cua X 1a PH.

Vi M, <65 nén cdng thirc phan tir caa X tring véi cong thirc don gian nht.

Téng sé nguyén tix trong phan tir X 13 1P+3H=|4]

O'Vi du ndy, ta chon a = 17 gam triét tiéu mau sé ¢ cac biéu thitc lién quan d@én so
mol O, va khai luong H20.

O trong X

Vi du 5: Cho Na du tac dung véi a gam dung dich CHsCOOH. Két thic phan tng,
thay khoi lugng Hz sinh ra 1a 11a/240 gam. Vay nong do C% dung dich axit la:
A. 10%. B. 25%. C. 4,58%. D. 36%.

Hudng dan giai
Chon a=240 gam =n,, = 1—21 =5,5mol
So dd phan g cia Na véi dung dich CHsCOOH:
CH,COOH ,, [(CH,COONa
N
HOH NaOH
Theo gia thiét va bao toan nguyén t5 H trong phan &ng véi Na:
60ny; oo + 180, o =240 Ny coon =1 mol
:> 3 2 :> 3
+ny,=2n, =11

H, T

2

n Ny o= 10 mol

CH,COOH
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= C%en,coon = %.100% =

Vi du 6: D6t chay hoan toan a gam hdn hop X hai hidrocacbon A, B thu dugc
132a/41 gam CO; va 45a/41 gam H,0. Néu thém vao hdn hop X mot nira lugng A
c6 trong hdn hop X rdi dét chay hoan toan thi thu dugc 165a/41 gam COzva 60,75
gam H,0. Biét B khong 1am mat mau nudc Brp. Cong thire phan tir ciia A, B lan
luot la:

A. C3Hs va CsHe. B. CsHs va CioHs.

C. CsH14 va CyoHs. D. CgHi4 va CgHe.

Huéng dan giai
Chon a=41 gam.

132
, N, = H =3 mol
Khi d6t chay hon hop A, B thu dugc: 45
n, ,=—=2,5mol
1018
Theo gia thiét, suy ra khi d6t chay A thu duoc:

Ny, = 2(%—3) =L5mol<ny , = 2.(%875—2,5) =1,75 mol = Ala ankan

1’1C02 Neg, N
Suyra: C, = P . =6:>A1a

A Dyo g,
Khi dot chay B thu dugc:ng, =3-1,5=1,5mol >n,, , =2,5-1,75=0,75 mol
Mt khac, B khong lam mét mau nuéc brom, nén B thude day dong dang cua bezen.

n n
Suy ra: C, = C02=n CO; =6=B1a[CH,]

ny co, ~ "m0
3

Dang 5: Chon chét va luong chit phan tng

Vi du 1: Khi dét chay hoan toan m gam hdn hop hai ancol no, don chuc, mach ho
thu dugc V lit khi CO; (6 dktc) va a gam H2O. Biéu thac lién hé gitram, ava V la:
A.m=a—i. B.m=2a—i.
) 11,2
C.m=2a—L. D.m=a+i.
22,4 5,6
(Pé thi tuyén sinh Pai hoc khbi A nam 2009)
Huéng dan giai

Chon 1 ancol thudc day ddng déng cua ancol no, don chirc, mach hé 1a C;HsOH, c6
khoi lugng la m = 4,6 gam (0,1 mol).
Neo, =20 4y on = 0,2 {V = Veo, e = H48 it

‘ =

Theo bao toan nguyén té C va H:
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Thir vao cac dap an thiy phuong 4n |m=a— % dang.

Vi du 2: D6t chay hét m gam hén hop X gom hai andehit don chic, mach ho,
khong no (c6 mat lién ket doi C = C trong phan tir) thu dwoc V lit khi CO2 ¢ dktc va
a gam Hz0. Biéu thuc lién hé gitam, ava V la

A.m=4—V+7—a. B.m=4—V+%.
5 9 5 7

C.m:ﬂ—k. D.m=5—V+%.
4 9 4 7

Huéng dan giai
Chon mét andehit trong diy dong dang cia andehit chirc, mach hé (co6 mot lién két
d6i C = C trong phan tir) la C3H40 (CH, = CH — CHO), ¢6 khdi lugng tuong tng
& m =56 gam (1 mol).

" ., N, =3n =3 V=V, =672
Ap dung bao toan nguyén to doi véi C, H:{ €02 o :>{ o

ny o = 2nC3H4O =2 a=my,= 36
Thur cac gia tri m, V, a vao cac biéu thic thiy |m = STV —% dung.

Vi du 3: D6t chéy hoan toan x gam hén hop gom hai axit cachoxylic hai chirc,
mach hd va déu co mot lién két doi C = C trong phan ti, thu dugc V lit khi CO;
(dktc) va y mol H2O. Biéu thtrc lién hé gitra cac giatri x, y va V la:

28 28
A.V="2(x=30y). B.V="2(x-62
55( y) 95( y)

28 28
C.V==2(x+30y). D.V="2(x+62y).
55( y) 95( y)

(Pé thi tuyén sinh Pai hoc khéi A nam 2011)

Huong déan gidi
Chon mét axit trong day dong dang cua hai axit cacboxylic khong no don chic la
C4H404, 6 khoi lugng 14 116 gam (1 mol).

nCOZ = 4nC4H404 =4 V = VC02 = 89,6 lit
=
n,,=2 =2

n,0 — “Ic,n,0,

Theo bao toan nguyén té C va H:
y=ny,=2mol

Thir vao céc dap 4n ta thdy |V =

28
=2 (x+30y)| dang.
55( y) g

III.BAI TAP VAN DUNG
Bai tap danh cho hoc sinh 16p 10
Cau 1: Cho phuong trinh hoa hoc:
Fe,0, + HNO, —Fe(NO,), +N,O, +H,0
Sau khi can bing phuong trinh héa hoc trén véi hé sé cua cac chét la nhitng sb
nguyén, toi gian thi h¢ s6 cia HNOs la
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A.46x —18y. B.45x-18y. C.13x—-9y. D.23x-9y.
(Pé thi tuyén sinh Pai hoc khéi A nam 2009)

Cau 2: Khi hoa tan b gam oxit kim loai héa tri Il bang mét lwong vira di axit dung
dich H2S04 15,8% ngudi ta thu dwoc dung dich mudi c6 nong ¢ 18,21%. Vay kim
loai hoa tri Il la:

A. Ca. B. Ba. C. Be. D. Mg.
Cau 3: Cho cung mét lugng khi clo lan lugt tc dung hoan toan voi kim loai R (hoa
tri 1) va kim loai X (hoa tri I1) thi khéi lugng kim loai R da phan ng gap 3,375 lan
kh01 luong cua kim loai X da phan ung. Khéi luong mudi clorua cia R thu dugc
g4p 2,126 lan khéi lwong mudi clorua ciia X di tao thanh. Hai kim loai R va X 1a:

A. AgvaCu. B. AgvazZn. C. NavaCu. D. Navazn
Cau 4: Phong dién qua Oz dwoc hdn hop khi Oz, O3 c6 M =33 g/ mol . Hi¢u suit
phan ung la:

A. 7,09%. B. 9,09%. C. 11,09%. D. 13,09%.
Cau 5: Nung mot hdn hgp X gom SO, va O, c6 ti khdi so véi O, 1a 1,6 véi Xuc tac
V05 thu dugc hdn hop Y. Biét ti khdi ciia X so véi Y 1a 0,8. Tinh hiéu suat cua
phan ng téng hop SO3?

A. 66,7%. B. 50%. C. 75%. D. 80%.
Cau 6: Hoa tan a gam mot oxit kim loai A c6 héa tri IT (khong d6i) bang mét luong
vira di dung dich H2SO4 4,9% thu dwgc mot dung dich mudi c6 ndng do 5,88%.
Xac dinh tén kim loai A.

A. Mg B.Cu C.Fe D. Ca
Cau 7: Cho cuing mét luong khi clo lan luot tac dung hoan toan vai kim loai R (héa
tri 1) va kim loai X (hoa tri I1) thi khdi luwong kim loai R da phan tng gap 3,375 lan
khéi lwong cua kim loai X. Khéi lwgng muébi clorua caa kim loai R thu dugc gap
2,126 1an khéi lwong mudi clorua cia X tao thanh. Xac dinh tén hai kim loai.

A. Mg va Ag B. FevaCu

C.CuvaAg D. AgvaFe
Cau 8: Mot hdn hop khi A gdm CO, CO,. Tron A véi khong khi theo ti 1¢ thé tich
1d 1: 4, sau khi ddt chay hét khi CO thi ham lugng phan trim(%) thé tich cua N
trong hdn hgp méi (B) thu duge ting 3,36% so v&i hon hop trude phan tng. Tinh %
thé tich ctia hai khi trong hdn hop A. Gia thiét khong khi chi co Ny, O, trong d6 O,
chiém 20% thé tich khong khi.

A. 49,88 va 50,12% B. 25% va 75%.

C. 35% va 65% D. 40% va 60%
Cau 9: Mbt nguyén td X c6 hai dong vi vdi ti 16 s6 nguyén tir thir nhét so véi
nguyén tir thir hai 1a 27 : 23. Hat nhan nguyén tir X c¢6 35 proton. Trong nguyén t
ctia dong vi thir nhét c6 44 notron. S6 notron trong nguyén tir ciia dong vi thir hai
nhiéu hon trong ddng vi thir nhat 12 2 notron. Tinh nguyén tir khdi trung binh cua
nguyén t6 X.

A.78,08 B.79,92 C.44,92 D.80,08
Cau 10: Cho hdn hgp gom X gém Nal va NaBr hoa tan hoan toan vao nudc dugc
dung dich A. Cho vao dung dich A mét lwong Brom vira du thu dugc mudi Y co
khdi luong nho hon khéi lwong cua mubdi ban dau la a gam. Hoa tan hoan toan Y
vao nude duoc dung dich B. Suc khi clo vao dung dich B thu dugc mubi Z c6 khbi
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luong nho hon khéi lugng cua mudi Y 1a 2a gam. Xéac dinh phan trim theo khoi
luong cac chat trong hdn hop mudi ban dau. (Coi clo, brom, iot khdng tac dung voi
nudc).

A. 56,69% va 43,31% B. 50% va 50%

C. 25% va 75% D. 42,5% va 57,5%.
Cau 11: Hoa tan hoan toan x gam hdn hop gdm Nal va NaBr vao nudc thu dugc
dung dich X. Cho Br; du vao X duoc dung dich Y. C6 can Y thu dwoc y gam chat
ran khan. Tiép tuc hoa tan y gam chét ran khan trén vao nudc dugc dung dich Z.
Cho Cl, du vao Z dugc dung dich T. C6 can T thu dugc z gam chét ran khan. Biét
c4c phan wng xay ra hoan toan va 2y = x + z Gia tri phan tram khdi luong cua NaBr
trong hon hop ban dau gan nhat Ia:

A. 7,3%. B. 3,7%. C. 6,7%. D. 4,5%.

Bai tap danh cho hoc sinh 16p 11

Cau 12: Tron 1an a gam hdn hop CoHs voi b gam CsHg 10i dot chay hoan toan thi

352(a+Db) 198(a+b)

thu duoc gam CO; va

Al:2 B.3:1 C.1:3 D.2:1
Cau 13: Hén hop X chira Na,O, NH4Cl, NaHCO3 va BaCl, c6 sé6 mol mdi chat déu
bang nhau. Cho hdn hop X vao H,O (du), dun néng, dung dich thu duoc chira:
A. NaCl, NaOH, BaCl.. B. NaCl, NaOH.
C. NaCl, NaHCOs, NH4CI, BaCl.. D. NaCl.
(Pé thi tuyén sinh Pai hoc khéi B nam 2007)
Cau 14: Cho m gam P,Os tac dung véi 200 ml dung dich NaOH aM, thu dugc dung
dich X. Dung dich X chtra 2 chit nao sau day. Biét m = 6a.
A. NazHPO4 va NaH2PO4. B. Na3PO4 va NaOH.
C. Na3P04 va NazHPO4. D. NaH2P04 va H3PO4.
Cau 15: Cho a gam dung dich H,SO, lodng nong d6 C% tac dung hoan toan voéi
hén hop 2 kim loai K va Fe (lay du so véi luong phan @ng). Sau phan tng, khdi
lugng khi sinh ra 1a 0,04694a gam. Gia tri cua C% la:
A. 24,5%. B. 14,5%. C. 13%. D.25%.
Cau 16: Hoa tan hoan toan hon hop X gom Fe va Mg bang mot lugng vira di dung
dich HCI 20%, thu dugc dung dich Y. Nong do cua FeCl, trong dung dich Y 1a
15,76%. Nong do phan traim cua MgCl, trong dung dich Y Ia:
A.15,76%. B.28,21%. C.11,79%. D.24,24%.
(Pé thi tuyén sinh Cao dang nam 2007)
Cau 17: Mot loai phan supephotphat kép c6 chira 69,62% mudi canxi dihidro
photphat, con lai gdm cac chét khdng chira photpho. D6 dinh dudng cua loai phan
lan nay la
A. 48,52%. B. 42,25%. C. 39,76%. D. 45,75%.
(Dé thi tuyén sinh Pai hoc khbi B nam 2010)
Cau 18: Phan supephotphat kép thuc té san xuat dugc thuong chi c6 40% P,Os.
Vay phan trim k