Phat trién tw duy giai sang tao giai bai tip chuyén dé Hoéa hoc Vo6 cor | Chuyén dé HNO3

BAI TOAN SAN PHAM KHU CUA HNO3

A, PHUONG PHAP GIAI TOAN VA Vi DU DPIEN HINH

BAI TOAN SAN PHAM KHU’ LA NH;}

“Phdn trng tao mudi amoni la mét dang bai todn héa hoc vé co hay ba khé. Tir dé thi

DH ndm 2014 dén nay, bai todn NH; dwoc khai thdc su hon & nhiéu khia canh: ngoai
NH] ra con cdc sdn phdm khir khdc ctia N*° dién hinh nhw N5, N,0, NO, ...; stz If dung
dich chtra NH;™"

I. Phwong phap giai toan
a) Dau hiéu dinh tinh

OH™ t° khai, kho 2
— Dung dich sau phan tng —— C6 khi al ?rig mat
xanh quy am

— SO mudi > S6 ion Kim loai.

— “Phan tng khong c6 khi thoat ra” ———— NHJ 1a san pham khit duy nhéit cia N>
— C6 cac kim loai manh trong hén hop ban dau nhw Mg, Al, Zn,...

b) DAau hiéu dinh lwong

_ + 1> 2 ~ 9 ~ 9 +5
— Mgung dich ting = Mc4c chét cho vao — > NHj 1a san pham khtr duy nhat cua N

rlecho - netao Kkhi

= Negyy > Neyopni © |ONHE = 8

_ My i — Mmusi KL
— My, 6 > MpysikL < |[ANH4NO3 = 30
Luwuy:

HAu hét cac bai toan, khi thiy cac kim loai Mg, Al,.... thi 90% sé& c6 NHZ nén ta ludn dat NHJ

la mdt an trong qua trinh l4p phwong trinh bao toan electron
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Phit trién tir duy giai sang tao giai bai tap chuyén dé Héa hoc V6 co' | Chuyén dé HNO3

II. Vi du minh hoa

Vi du 1: Cho hdn hop gom 2,88 gam Mg va 1,08 gam Al vao dung dich HNO; lodng, du thu
dwoc dung dich X chiva 27,88 gam mudi va a mol mét khi don chat Y duy nhét. Gia tri ctia a
la:
A. 0,03 B. 0,01 C. 0,04 D. 0,02
- Trich d@é thi thir THPTQG 2017 - Céng ddng Héa hoc Bookkgol - Ldn 3

DN N RN
A ) B: | c. D
S S Sl

Tacé: nyg = 0,12™, ny = 0,04™". Khi don chat Y duy nhitla N,.

« Phan tich giai chi tiét

Mg(NO3), = 0,12™m°!
Mudi thu dwoc gom X AI(NO3); = 0,04™°!

27,88 gam ]\][_14]\](:)3
_ Mx 7 MMg(N03); T MAINO3)2 _ () yomol
= NNH4NO3 = 30 =0,
BTE ang + 3nA] - 8nNH4NO3

= 0,02

—)nNz —

10

Vi du 2: Hoa tan hoan toan hén hop X gdbm 0,02 mol CaCO5 va 0,08 mol Al vao dung dich
HNO; dw, sau khi phan (rng xay ra hoan toan thi thiy khoi lwgng dung dich tang 3,28 gam
so v&i dung dich ban dau. S6 mol HNO3 da phan &ng la:
A. 0,30 mol B. 0,32 mol C. 0,34 mol D. 0,36 mol
- Trich @é thi thit THPTQG 2017 - Céng ddong Héa hoc Bookkgol - Ldn 9

1,—‘\ PO l’—‘-\|
A ) B: | C D: |
Mo Mo AN

Nhan xét: my2 50, = My + Mcaco, — Mco, = 3.28 gam = NH{ 1a san pham khir duy nhét

BTE 3ny mol
— nyy+ = ——=0,03
4 8

= Nyno; = 100+ + 2Ncaco, = 0,03.10 +2.0,02 = [0,34™ |
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Vi du 3: Hon hop X gdm Al va Al,05 c6 ti 1é s6 mol twong ng 1a 8: 5. Hoa tan hoan toan
21,78 gam X bang HNO; loang, thu dwoc 1,344 lit (dktc) khi Y duy nhat va dung dich Z chira
117,42 gam mudi. Cong thirc ctia Y la:

AN, B. NO, C.N,0 D.NO

1,—‘\ I’—"\ l’—‘-\|
A ) B: | C D: |
N N Ne_o

« So dd quatrinh

_ mol
{ Al = 0,24 mol}+ HNO; —— KhiY +  Z {%({Ngi))s}
A1203 =0,15 0,06mol 117,42 gam 4 3

« Phan tich giai chi tiét

BTNT Al ol
—————> M\ (Noy); = Nal + 20,0, = 0,54

_ my — mAl(N03)3 _ 117,4‘2 - 0,54213 _ mol
NNH,NO; = 30 = 30 = 0,03

BTE
— 3nA1 = 8nNH4N03 + n. 0,06 = 0,72 = 80,03 + 0,06n >n=8=

Vi du 4: Hoa tan hoan toan 12,42 gam Al bang dung dich HNO; lodng, dw, thu dwoc dung
dich X va 1,344 lit (dktc) hén hop Y gbm hai khi 1a N,O va N, c6 ti khéi so véi H, 12 18. Co
can dung dich X thu dwg'c m gam chit rin khan. Gia tri cia m 1a:
A.97,98 B. 106,38 C. 38,34 D. 34,08
- Trich dé thi thw THPTQG 2017 - S& GD va BT tinh Ldm Pong - Ldn 2

R X B© ci_ D
« So dd quatrinh

N,0 = 0,03m°'} {Al(Nog)g}

N, = 0,03™! NH4NO3
m gam

Al +HNO; —— {
0,46m0l

« Phan tich giai chi tiét

BTE 3n, — 10ny., — 8n
gy = N2 N29 — g,105me!
4 8

> m= mAl(NO3)3 + mNH4NO3 = 0,4‘6213 + 0,10580 = 106,38 gam
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Vi du 5: Hoa tan hoan toan m gam Al vao dung dich HNO3 loang, vira dd, thu dwgc y mol khi
N,0 duy nhat va dung dich Y chira 8m gam mu6i. Néu cho dung dich NaOH dw vao dung
dich Y thi thiy lwong NaOH t6i da tham gia phan (rng la 25,84 gam NaOH. Gia tri cda y la:
A. 0,060 B. 0,054 C. 0,032 D. 0,048
- Trich dé thi thtr THPTQG 2017 - THPT Nguyén Tdt Thanh - Ha Néi - Ldn 1

R AL B@ ci. Dt
« So dd quatrinh

AI(NO3)3) NaOH pay =0,646™!
{NH4N03 }

8m gam

Al +HNO; —— N,0 +

m gam
g ymol

« Phan tich giai chi tiét

batx =ny = m = 27x = 8m = 216x

3x

= mNH4NO3 = 216x — mAl(N03)3 =216x—213x=3x=> nNH4N03 = %
BTE 3x 27x
_— 3nA1 = 81’1N20 + 8nNH4NO3 = 3x = 8nN20 + 85 = nn,0 = E

Mit khac, dung dich mu6i phan &ng vira da véi 0,646 mol NaOH

3x
= 4n41(Noy); + NNi,No, = 0,646 = 4x + 30" 0,646 = x = 0,16™°!

Vi du 6: HOon hop X gdm Al va Mg. Hoa tan hoan toan 15,3 gam hon hop X bang dung dich
HNO; loang, du thu dwoc dung dich Y va 1,344 lit (dktc) hdn hop khi Y (g6m 2 khi N,0 va
N,) c6 ti khéi so véi H, 12 18. C6 can cin than dung dich X thu dwoc 117,9 gam chit rdn
khan. S6 mol khi O, can d€ oxi h6a hét 7,65 gam X la

A.0,3750 B.0,1875 C.0,1350 D. 0,1870

- Trich dé thi thit THPTQG 2016 - THPT chuyén KHTN Ha Néi - Ldn 2

,/"“\‘ ’r"‘\i I»"‘\‘
A‘\ ’ B C “ 1 D ‘\ ’
- - -

163 | Tran Nguyén Trong Nhan - 11A2 - THPT chuyén Lé Quy Pén - Pa Ning




Phat trién tw duy giai sang tao giai bai tip chuyén dé Hoéa hoc Vo6 cor | Chuyén dé HNO3

« So dd quatrinh

HNO; (N,0 = 0,03m) (A" Mg®* NHJ
ety N GOy
25 Mg 117,9 gam
15,3 gam % 0, A1203
7,65 gam { MgO }

« Phan tich giai chi tiét

= Nyos,, = 8,0 + 10ny, + Bnyys = 8.0,03 + 10.0,03 + 8x = (0,54 + 8x)™
= Mg = Mg, + Moz, Myk,No;

= 15,3 + 62(0,54 + 8x) + 80x = 117,9 = x = 0,12™°!

=4 Nep,

=nyosz, = 0,54+ 8x = 0,54 +8.0,12 = 1,5
3KL

1 BTE 1’1'5‘7,65 am X
= I‘197,65 gam X = E 1’5 = 0’75m0] —_— nOZ = Tg = 011875m01

Vi du 7: Hoa tan hoan toan 7,5 gam hén hop gdm Mg va Al bang lwong vira da V lit dung
dich HNO3 1M. Sau khi cac phan &ng két thuc, thu dwoc 0,672 lit khi N2 (dktc) duy nhat va
dung dich chira 54,9 gam mudi. Gia tri cia V la
A.0,72 B. 0,65 C.0,70 D. 0,86
- Trich d@é thi thew THPTQG 2017 - THPT chuyén Lwong Thé Vinh - Péng Nai - Ldn 1

l,‘_-‘-\‘ I’-~\1 l,"\l
A B: | c. | D
\w._.’ \q._’ \-._’

»« So dd qua trinh

N, = 0,03™!

Mg(NOs3),
Muéi { AI(NO3); ¢ + H,0
549gam | NH,NO;

Mg, Al+ HNO3 ——
7,5 gam ylit

« Phan tich giai chi tiét

myg +my =75 24ny, + 27ny =75
Mg (N03), T MaIN0s); + NN = 549 o ) 148ny, + 213ny + 80ny,; = 54,9

TE
ang + 3nAl = 8nNI—{4_NO3 + 10nN2 ZnMg + 3nA1 — 8nNH;{' = 0’3
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nyg = 0.2
&4 ny=01m
nNH4N03 = 0’05mol

BTNT N
— > NyNo; = 2NMg(N05), T 3NAINOS); T 20NH ,NO; T 21N,

1M

CMypyg o=
—0,86m — %3 [V =086t

Vi du 8: Hoa tan hoan toan 30 gan gam hon hop X gdm Mg, Al va Zn trong dung dich HNO;.
Sau khi phan &ng x4y ra hoan toan, thu dwoc hén hep Y va 0,1 mol N,0 va 0,1 mol NO. C6
can dung dich sau phan rng thu duwgc 127 gam hon hop mudi. S6 mol HNO; da bi khi trong

phan &ng trén la:

A. 0,45 mol B. 0,40 mol C. 0,30 mol D. 0,35 mol

R A l’:‘\:" B II::. :\) C ("_— :"l D
»« So dd qua trinh
Mg 24 A13+ 24 |
M Al Z = mo
X {Al}+HN03—>{ & " }+Y{N20 0.1 }

7n NHf NO3 NO = 0,1m°!
127 gam

30 gam

« Phan tich giai chi tiét

5 — mol
batnyy,no, =X

= nNyoz,, = 8N,0 *+ 3nyo + 8nyi N0, = 8.0,+3.01+8x= (1,1 + gx)mo!
= Mgy, + Myog, + MNH,NO; = Mdung dich

= 304 62(1,1 4+ 8x) + 80x = 127 = x = 0,05™°!

= NN, 4y = 20N, + o + Dy = 20,1 40,1+ 0,05 =
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Vi du 9: Hon hop X gdbm Al va Al,0; (trong d6 oxi chiém 30,76923% vé khéi lwong hon
hop). Hoa tan hoan toan m gam hén hop X trong 2,4 lit dung dich HCl 1M thu dwoc dung
dich Y va V lit khi H, (dktc). Rot tir ttr dung dich NaOH vao dung dich Y cho dén du, ta c6 do
thi sau:

AS6 mol Al(OH);

0,408} -=--nnmnmn-

a 44a 7.42a
Né&u cho m gam hén hop X trén tac dung véi dung dich HNO; lodng dw, thu dwoc 0,6V lit khi
NO (dktc) va dung dich Z. C6 can dung dich Z, thu dwoc m; gam muéi khan. Gia tri cia m;

» SO mol NaOH

gan nhat v&i gia tri nao sau day
A. 144 B. 145 C. 146 D. 147
- Trich dé thi thit THPTQG 2016 - Céng dong Héa hoc Bookkgol - Ldn 5

r,—‘\ I’—"\ I’—‘-\|
A ) B: | C D: |
AN M- AR

»« So dd qua trinh

3
bHO — [(AEHE) o
Alz 03 2,4mol C = 2’4mol
(a1 —
AlI(NO3)3
THNO3 50 > N0+ Z {NH4N03}
B 0,6V lit m1 gam
= Phan tich giai chi tiét
Duwa theo do thi, ta c6:
a=y x = 0,68™°!
4,4a =a+ 0,408 &<y = 0,36™mol

7,423 =a+4x — 0,408 a=0 36m01
 my 06827
%my  1—0,3077

8,16
= MaL0, = Tg3 = 0,17™°! vany = nyp3+ — 2nay,0, = 0,68 — 2.0,17 = 0,34™!

=>m = 26,52 gam = m, = 8,16 gam
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i =20 _ g 5qmel = 0,6ny, = 0,306™"
— Ny, = 2 =0, =nNpno = U, ny, =Y,
BTE 3ny — 3nyo  3.0,34 —3.0,306

= 0,01275™°!

— D\ =

8 8

> my = mAl(N03)3 + mNH4NO3 = 145,86 gam

Vi du 10: Hoa tan hoan toan 6,48 g Mg bang dung dich X chira NaNO3 va HCI vira da dén khi
phan (rng xay ra hoan toan thu dwoc dung dich Y chitra m gam mudi clorua va 3,584 lit hon
hop Z gobm 2 khi (trong d6 c6 mot khi héa ndu trong khéng khi) c6 ti khoi so véi Hz 1a 13,25.
Gia tri cia m la:
A. 36,94 gam B. 34,96 gam C. 39,64 gam D. 43,69 gam
- Trich dé thi thtr THPTQG 2017 - THPT Nhd Nam - Bdc Giang - Ldn 1

,/“"\ "'_"'\ ,"—‘\
A N B cC. ) D :
A S s Mo

« So dd qua trinh

{NaNO ’ Mg?*  Na® NO

HCl

v 18 vz Mo
0,27§01 {NHZ Cl_} dZ:2615 H2 2
« Phan tich giai chi tiét

BTE 2Ny, — 3NNo — 2N

iy = et = 0,01

Ny = 4nyo + 20y, + 10Ny, = 0,7

=3 BINT H ol
—Nnanoy = Nno + 0yt = 0,15

= My = 23ny,+ + 24ny,2+ + 18nyy; + 35n¢- =|34,96 gam

Vi du 11: Hoa tan hoan toan m gam Mg trong 1 lit dung dich hdn hop HCl 0,8M va
Cu(NO3), dén khi phan rng xay ra hoan toan thu dwoc 2,24 lit hon hop khi X (dktc) gobm N,
va H, (c6 ti 1& mol twong (ng 1a 2: 3), dung dich Y va 4 gam hén hop kim loai. Gia tri cia m
gan nhat véi gia tri nao sau day:
A.11,2 B.5,1 C.9,6 D. 10,15
- Trich d@é thi thw THPTQG 2017 - THPT Ng6 Quyén - Nam DPinh - Ldn 1
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""‘\ ',"-‘\ ’,-~\
A, ) B:. | c:. ! D
N N~ N

« So dd quatrinh

— mol — mol Xmol ym01 0’8m01
Mg +{H(C:1 —N((’)'S) }—>{H2 - 0’06mol} + Mgg, Cu + H,0 + Mg2* +NH} + CI-
m gam u( 3/2 NZ = 0,04 W dung dich Y
~ Phan tich giai chi tiét
BTE

BTNT N

—— ZI’IM 2+ = ZnCu(NO ) + 8nNH+ + ZHH + 10nN
> Ncy(Noy), = 0,5y + 0,04 = B 3)2 i 2 )

BTDT (Y)

— — 1
——— 2ny,2+ + Ny s = ng- = 0,8

{ZX = 2(0,5y + 0,04) + 8y +2.0,06 + 10.0,04 {X = 0,39™!
(= =
2x+y=0,8 y = 0,02m01

BTNT C
S ney = Neunoy), = 0,5.0,02 + 0,04 = 0,05

= m = my,ze + myg,, = Myg 24 + (4 —mg,) =24x+ (4 — 64n¢,) =|10,16 gam
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BAI TAP HON HO'P SAN PHAM KHU LA KHi PHU'C TAP

“D6i véi cdc kim loai hoat dong manh nhw Mg, Al, Zn thi trong méi trwong H* va NO3
thi hoan toan cé thé sinh ra cdc sdn phdm khir la khi phitc tap ctia N*° nhw Ny, N, 0,
NO,, NO. Bai todn hén hop sdn phdm khir la khi phirc tap thwdng la nhitng bai todn
phitc tap, ¢é nhiéu qud trinh, phdn itng va céng kénh vé mdt tinh todn.... Lwu y tdc gid
gop chung nhirng bai todn sdn phdm sinh ra c6 khi (C0,,S0,, ...) phitc tap tuy khéng

phdi ra sdn phdm khir ciia N*> ”

Cau 1: Hoa tan hoan toan 3,24 gam bt Al trong dung dich HNO3 dw, thu dwoc 0,02 mol khi
X duy nhit va dung dich Y chira 27,56 gam muéi. Khi X 1a

A.NO, B. N,0 C. N, D. NO
- Trich dé thi thtr THPTQG 2017 - THPT Nguyén Dinh Chiéu - Bén Tre - Ldn 1

% AL B© ci. ) Dt
« Phan tich giai chi tiét

BTNT Al My — My (NO3)
N _ _ mol _ 3)3 _ mol
nAl(NO3)3 - nAl - 0112 = nNH4_NO3 - 80 — 0,025

BTE
——0,2.a = 35 — 8nyy,n0, = 0,16™ 2a=8>

Vi du 2: Cho 1,35 gam hon hop gébm Mg, Al, Cu tac dung véi dung dich HNO; lodng, vira da
thu dwoc dung dich A va 1,12 lit (dktc) hdn hop khi X gdbm NO va N, 0 (khong con sdn phidm
khir ndo khac ctia N™) c6 ti khéi d6i véi Hy, 1a 20,6. Cho tir tir dung dich NaOH vao dung
dich A dén khi két tia c6 khéi lwong 1én nhit 1a m. Gia tri cia m la:

A.7,3 gam B. 2,2 gam C. 1,86 gam D. 6,79 gam

l’—‘\ ‘,"‘\ l’—‘\
A B: | c:. | D |
\_‘-‘/ \_‘-‘, \\_’

« So dd qua trinh

{NO = 0,01™0! }

Mg N,0 = 0,04™°!

{Al} + HNO; — Mg2t AR+ Cu2*) NaoH Mg(OH),
1,35 gam 3 CU(OH)Z
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« Phan tich giai chi tiét

BTE
— Ngy- = ang2+ + 3nA13+ + Ne2+ = 3nNO + 8nN20 = 0,3

5m01

= m = mg; + mgy- = 1,35+ 0,3.17 = 7,3 gam

Vi du 3: Hoa tan 216,55 gam hdn hop mudi KHSO, va Fe(NO3); vao nuéc du thu dwoc

dung dich A. Sau d6 cho m gam hon hop B gdbm Mg, Al, Al,05, MgO vao dung dich A roi

khudy déu dén khi cic phan rng xay ra hoan toan thiy B tan hét, thu dwoc dung dich C chi

chtra cdc mudi va c6 2,016 lit hon hop khi D c6 tong khdi lwong 1a 1,84 gam gdm 5 khi
4 1 |1

(dktc) thoat ra trong dé vé thé tich Hy, N,0, NO, Ian lwot chiém 9’9 va g Cho BaCl, duw

vao C thdy xuit hién 356,49 gam két tla trang. Biét trong hon hop B Oxi chiém % vé khdi

lwong . Gia tri cia m gan nhit véi gia tri nao sau day :
A.18 B. 20 C.22 D. 24
- Trich dé thi thit THPTQG 2016 - THPT chuyén Lao Cai - Ldn 2

,1"“\‘ ”"‘\i It—“‘
A‘\ ’ B C “ 1 D ‘\ ’
- - -

»« So dd qua trinh

( NO =xm!
N2 — ymol
Mg D H, = 0,04™°!
B Al LA { KHSO, } 1oéo;mol lNZO = o,o1m°1J
_— ) am
= o0 |ALOs (TS Fe(NO3), " \No, = 0,01m!
%om o = 55 gam
0=205 \ MgO H,0
M 2+ A13+ BaCl
{sg - NO‘} —— Baso,
4 3 1,53mol
» Phan tich giai chi tiét
BTNT S 216,55 — mgyso
————— guso, = Naso, = 1,53™ = ngenoy), = 180 = 0,035™!

Xét hon hop khi gobm
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NO = x™!
f el 30x + 28y + 0,04.2 + 0,01.44 + 0,01.46 = 1,84
N, =y & {

. x+y = 0,09 — 0,04 — 0,01 — 0,01 = 0,03
D 1 H, = 0,04 }@ {X — 0,01m!

0,09mol — mol
NZO 0,01 l) y = O,OZmOl
NO, = 0,01™°
BTNT N
—>nNH1- = SnFe(NO3)2 - (nNO + 21’1N2 + anZO + nNOZ) = 0'025m01
10m)
BTNT H NkHso , — 2Ny, — 4nyy +
—— Dy, = - 2 : ML = 0,675me!
BTNT O

— — mol
—)no(B) = nHZO + Njo + ZnNz + ZnNZO + nNOZ - 9nFe(N03)3 = 0,4

10 )

205m, _ 205.0,4.16

= mg = 64 64 =

Vi du 4: Cho 33,4 gam hén hop ran X gom Mg, MgO, Fe(NO3), va FeCO; vao dung dich chira
hén hop gdm 1,29 mol HCl va 0,166 mol HNO;. Khudy déu cho dén khi cic phéan tng xay ra
hoan toan, thu dwgc dung dich Y chi chita cAc mudi va 0,163 mol hdén hop khi Z gom N,0,
N, va CO, (trong d6 s6 mol CO, l1a 0,1 mol). Cho dung dich AgNO5; du vao dung dich Y, thu
dwoc 191,595 gam két tda. Mat khac dung dich Y tac dung toi da véi dung dich chira 1,39

mol KOH. Biét rang téng s6 mol nguyén tit oxi cé trong X 12 0,68 mol. S6 mol cta N, c6 trong

hon hop Z 1a:
A. 0,028 B. 0,031 C. 0,033 D. 0,035
- Trich dé thi thtr THPTQG 2016 - Bé thdy Nguyén Anh Phong- Ldn 8
% A l,:—.-:; B (\’; .’:} C@ D {:: :‘;
« So dd qué trinh
N,
A N,O
ng \ 0’16\-;mol C02 — 0’1m01
MgO L HCl =1 29mol AgNO 3 A
—1, g
X! + { } —_— [_28773 l { }
Fe(aligﬂz HNO; = 0,166™°! Mg2*+ FeZ+ Fe3+ | AgCl
FeCO, YINHf C- Nog(~— | 191,595 gam
33,4 gam amol  1,29M0 [
KOH pax =1,39™0!
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« Phan tich giai chi tiét

Tham khao anh Lam Manh Cuong

BTDT (Y)
—————niyo3 = 2Nyg2+ + 202+ + 3Npea+ + Nyt — ng- = 0,1
NKoH =1,39mol 1,29mol
BTNT Cl ol m, — My, 191,595 —1,29.143,5 mol
_— nAgC] = Nyq = 1,29 = nAg = = = 0,06

108 108

BTE B B ol
— N2+ = Ny, = 0,06

BTNT C ol
—Neco, = N, = 0,1

BTNT Fe -
————— N3+ = Npe(NO3), T NFeco; — Npe2+ = (b +0,04)

Ngoy — 2Npe2+ — 3Npg3+ — Ny
2

Nyg2+ = = (0,575 - 1,5b — 0,52)™!

BTNT N
— 2NFe(No3), T NuNo; = Nyui T Nnoz + 2(ny,0 + y,0)

= 2b+ 0,166 = a + 0,1 + 0,063.2 (1)

My = My + Mgy, + Mpec + Mg

= 24(0,575 - 1,5b — 0,5a) + 84b + 6,8 + 0,68.16 = 33,4 (2)
.2 (a = 0,04™m!
> {b _ O'Osmol = mY = mMg2+ + mFe2+ + mFe3+ + mNHI + mcl— + mNO:;
= 72,635 gam
BTNT H 0 = Ny + n]—[]\;o3 — Dyy _ 1,29 + 0,1;6 — 4.0,04 — 0,648™!

= my,o = 11,664 gam

BTKL
—my = my + myq + MyNo 3 — My — My,0 = 6,644 gam

= my, + my,o = Mz — M¢o, = 2,298

ny, +ny,o = 0,063 ny, = 0,033™!
= {28 + 44ny,o = 2,298 <
ny, N0 — 4 ny,o = 0’03mol
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Vi du 5: Hoa tan hoan toan 9,66 gam hén hop gom Al va AI(NO3); trong dung dich chira
0,68 mol NaHSO, va 0,04 mol HNO3, sau khi két thic phan &ng thu dwoc dung dich X chi
chita cAc mudi trung hoa va hoén hop khi Y gom N,, N,0 va H, (trong d6 sé mol cta N, 0 1a
0,03 mol) c6 ti khéi so v&i He bang a. Cho dung dich NaOH dw vao dung dich X, thiy lwong
NaOH phan &ng t6i da la 0,9 mol. Gia tri ctia a gdn nhat v&i gia tri nao sau day:
B.5,0 C.6,0 D.5,5

- Trich Bai tip thay Tao Manh Dirc

A. 4,5

)
A C y )
\-._” \-w._’ \\_’

« So dé qua trinh

N>
N,0 = 0,03™°!
{NaHS 04=0,68M°! } H,
Al HN 03=0,04™°! AR+ = ymol N -
9,66 gam {AI(N03)3} Nat = 0,68™° | 0,9 NaoH Na_ =15 ,
NHF —— > 1 S05™ = 0,68™°
4
502~ = 0,68 ) AlO; = x™!
H,0
« Phan tich giai chi tiét
BTDT BTNT Al BTPT (X)
——— 0, = 0,22 ————n, 34 =0,22™ ——— 5+ = 0,02m°
AlO; ’ Al ’ NHJ ’
BTNT H n +n —4nyy+ — 2n
Pitny, = ol BN NaHS 04 HN032 NHj Ha _ (0,32 — 2)™
BTNT O Ny,o + Nn,0 — 3Nuno, 0,32 —a+ 0,03 —3x0,04 0,23 —a
RN — = =
NAI(NO3); 9 9 9
BTNT Al ol 0,23 —a mol
——> N +AI(NOy); = N3+ = 0,227 =y = (0.22 - T)

m=9,66 gam
7

BTNT N

0,23 —a 0,23 —a
7 (0,22 - T) + 213 (T) = 9,66

3NA1(N03); T MHNO; — 20N, — Ny

SHIFT SOLVE |
——————a=10,05"

—>nN2 =

2

~0,01x28+0,03x44 +0,05x 2

=>a=

4(0,01 + 0,03 + 0,05)

« Nhan xét:

=0,01™!

Gan nhit

= 4,7222 ———
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Trong quéa trinh BTNT O, ta da b qua NaHSO, va SO%~ vi chiing da duwoc bao toan do
nguyén t6 S dwoc bao toan, ta cé thé lwgc bo cho tiét kiém thoi gian

= Baitap twong tu:

Cho 19,68 gam hon hop gobm Mg va FeCO5 vao dung dich chira 1,22 mol NaHSO, va
0,08 mol Fe(NO3)5, khudy déu cho cac phan (rng x4y ra hoan toan, thiy thoat ra hon
hop khi X gobm NO, N,0 va 0,06 mol CO,; dong thoi thu dwgc dung dich Y va 3,36
gam mot kim loai khong tan. D€ tc dung tdi da cac chit tan trong dung dich Y cin
dung dung dich chita 1,26 mol NaOH. Ti khéi cta X so v&i He bang a. Gi4 tri cia a gin
nhat véi gia tri nao sau day:
A. 10,2 B. 10,0 C.10,4 D. 10,6
- Trich Bai tip thay Tao Manh Dirc

Vi du 6: Cho m gam hén hop gém Cu va Mg tan hét trong dung dich hén hop gobm NaNO va
0,885 mol H,SO, thu dugc dung dich X chi chita cAc mudi trung hoa va hon hgp khi Y gom
NO, N,0 va N,. Cho dung dich NaOH lodng, dw vao X, thu dwoc a gam két tda va khi Z duy
nhat. Loc ldy két tia dem nung dén khi khdi lwong khong déi, thu dwoc (m + 11,2) gam
chat ran. Dan toan bd khi Z vao binh chira Y, thu dwoc 5,264 lit (dktc) hon hop khi T. Biét
cac phan &rng xay ra hoan toa. Phan tram thé tich ctia N, trong T la:
A.10,64% B. 4,26% C. 6,38% D.8,51%
- Trich d@é thi thir THPTQG 2017 - Céng ddng Héa hoc Bookkgol - Ldn 2

,/"“\‘ ’r"‘\i Ir"‘\‘
A‘\ ’ B C “ 1 D ‘\ ’
- - -

« So dd quatrinh

NO " N = amol
Y+Z7Z=T NZO QLﬁtm){ozbmol
NaN 03 0,235mol NH H = cmol
Cu {HZSO4=O,885“‘°1} 3
{Mg}
NI Z: NHj3
m gam {Cu2+ Mg2+ Na+} NaOH Cu(OH),) Nung CuO
X sor- — llmgcor) —— {vigo}
SO% NHI Mg(OH), MgO
N——
(m+11,2)gam

« Phan tich giai chi tiét
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Mgy — Mp2 _ 11,2
16 16

: N0y (N=a™
Ta tién hanh quy doi Y{N,0 ——

— 0,7m01

Taco: no, =

0= bmol
N, H = ¢m!
BTE
——5ny—2np+ng =n.=np, =5 —-2b+c=072=14
BTNT H 2ny,s0, — 4Nyy+  2NH,s0, — 3 ONH 2 ™ol
Ni,0 = 2 42 NH % _ 2 42 3 32(0,885—§C>

BTNT O 2
— 3NNaNo; = No gy T Nyo = 32 = b + 0,885 — 3¢

Ta c6 hé phwong trinh

5a—2b+c¢c=0,72=14 (1) 3x(1)-5x(2) 1
2 _b__C: —0,225
33—b+§C= 0,885 (2) ’

Nno + nNzO =b np=0,235m°l C mol
M:it khac, ta c6 c ———ny,=(0235-2-b)
nNH3 = § 3
= 0,235 — 0,225 = 0,01™°! = 9 _ ool 100% = [4,269
= nNZ - Y - Y - = /OnNZ(T) - m %0 =

Vi du 7: Hoa tan hoan toan 22,88 gam hén hop X gdm Al, Fe;0,, Mg(NO3), vao dung dich
chira hon hop gbm 0,84 mol HC, thu dwgc dung dich Y va 0,15 mol hon hop khi T gdm NO,
NO,, N,0 va H, (trong dé s6 mol H, 1a 0,03 mol) c6 ti khoi so v&i He 1a 9. Cho Y phan &ng
v&i 38 gam NaOH (dun nhe), sau khi cac phan &ng xay ra hoan toan thu dwgc dung dich chi
chira 2 mudi cia Natri va 16,83 gam két tia, dong thoi thoat ra 0,01 mol khi. Mat khac, cho
Y tac dung hét véi dung dich AgNO5; du thu dwoc khi NO duy nhit va 124,32 gam két tuaa.

Phin trdm s mol cia NO trong hdén hop khi T 1a:
A. 4,67% B. 5,33% C.3,33% D. 6,67%
- Trich d@é thi thir THPTQG 2017 - Céng ddng Héa hoc Bookkgol - Ldn 9

PR PR I’-"\l
A ) B: ! C. | D
Sl Mo Ml

« So dd quatrinh
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[ NO =m™! )
4 NO, = n™! ¥
1‘, N,0 = pmol + H0
0,15mol pmol
LHZ = 0,03™°! J
— Mol _
Al'=x mol HCl =0,84™°! NH; ) KL_
X1Fe304 =y ; NaOH =0,95m! | 0,01™! 14 g3
Mg(NO3), = z™! Fe2+ Fe3+\ |
22,88 gam v ARt Mg?*t NaCl NaAlOZJ
+ _ " 0’84mol
Hyi, CI™ NHj
mol 0,01m01
‘ AgNO 5 { AgCl }
s l 0,84 mol
124,33gam Ag
« Phan tich giai chi tiét
Pitmy, = agam, ny,o =b™, Nyt = cmol
BTKL
—> my + Myc = Mgy, + mHa—u + mNHI + mg - + mr + mHzO
=2288+084=a+c+0,01.18+0,159.4+18b=>a+ 18b+c= 18,14 (D

BTNT H
——— Ny = 4dnyy; + ny+ + 2ny, + 2ny,0 = 0,84 = 0,014+ c+0,03.2 + 2b (2)

BTNT Cl ol
——Nyaq = Ng- = 0,84

BTNT Na ol
— 7 NNaAlo ;, = NNaoH — NNacl = 0,95-0,84=0,11

Lwong AlO; mat di ciing chinh 1a lwong AlI3* mat di nén khéi lwong cation kim loai trong
két tda la:
my,, =a—0,11.27 = a — 2,92

BT OH™
_— - = —_ —_ —_
NoHy = NNaoH — Nnui — Oyt 3Nyaal 0,

=0,84—-0,01—-c—0,11.3 = (0,5 —c)™!

=m = my;, + moy; =a—292+17(0,5-c) = 1683 =a—17c = 11,3 (3)
DOD.3) a=11,64 gam
—— " 5{ b=0,36m!
c = 0,02mo!

Xét hon hop két tua sau khi cho AgNO; vao dung dich Y
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Phit trién tir duy giai sang tao giai bai tap chuyén dé Héa hoc V6 co' | Chuyén dé HNO3

BTNT Cl
_— nAgCl =Ng- = 0,84m01
\ my - mp _ 12432 0841435 o, b 0,035l
= = = = —_— = =
124,32 gam Npg 108 108 , Npe2+ Npg ,
— mol
. Al =x mol BTNT Fe
bat{Fe;0, =y —’npef;) = 3nFe304 — N2+ = 3y — 0,05
Mg(NO03), = z™
My = My + Mge,0, + MygNoy), = 22,88 = 27x + 232y + 148z = 22,88 4)
my;, = My + Mg, + myg = 11,64 = 27x + 3.56y + 24z = 11,64 (5)
BTDT (Y)
——2Nge2+ + 3Npe3+ + 3Ny 3+ + 2Nyg2+ + Nyt + Ny = Ngi-
= 2.0,05+4+ 33y —0,05) + 3x+ 2z + 0,01 + 0,02 = 0,84 (6)
— mol
wE e (X012
— 1y = 0,04™°
z = 0,07™°!
( NO = m™
3 NO, = n™!
bat :[; N, O = pmol =>m+n+p+0,03=0,15 (7)
oa5mal | N2V =P
\H, = 0,03™!
mr = Mygo + rnNo2 + mNZO + mHZ = 30m + 46n + 44p + 0,032 = 0,1549 (8)
BTNT N
— Nyo + I’INO2 + nNzO = 2nMg(NO3)2 — nNHI >m-+n-+ Zp = 20,07 - 0,01 (9)
m = 0,01m01 Nyg = 0101m01

(7,(8),9) nyo, 0,01
—_— =

n=0,1m" = nyo, =0,1™" = %ny,, = —= o5 100% =[6,67%
p=1001"" [(ny,o =0,01m '

Vi du 8: Hoa tan hoan toan 0,4 mol hén hop gobm Mg, MgCO5 va Cu(NO3), trong dung dich
chtta hén hop gom 0,07 mol HNO5 va 0,415 mol H,SO,. Sau khi két thic phan tng, thu
duoc dung dich X chi chira cAc mudi trung hoa va 0,09 mol hon hop khi Y gobm CO,, N,0, N,
va H, (trong d6 s6 mol CO, 1a 0,01 mol). Ti khéi ctia Y so vdi He bang a. Cho dung dich
NaOH dw vao X, thu dwoc 24,4 gam két ta. Gia tri ciia a gan nhit véi gia tri nao sau day

A.7,4 B. 6,8 C.7,0 D.7,2
- Trich @& thi thir THPTQG 2017 - Dé thdy Tao Manh Pirc - Ldn 16
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l/""\‘ ”"‘*\i Ir"‘\‘
Al\ K B C " 4 D '\ ’
~= ~= ~=

« So dd quatrinh

CO, = 0,01™°!
N,0 = pm!
N2 — Cmol
Mg — mol _ 1
{MgCO3 }+{ HNO; = 0,07 mOI} | H, = dzno )
Cu(NO5), H,SO, = 0,415 0,09mo
0'4m01

{CuzJr Mg2+} NaOH

Cu(OH), = x™°!
NHf S0%~

« Phan tich giai chi tiét
Cach 1:

Xét hon hop két taa, ta co:
{ Ncy (0H), + Nmg(on), = 0,4 {nCu(OH)z = 0,03m0!

98ncy (on), + 58nwg (on), = 24,4 Nyg (on), = 0,37™!

BTDT
— — mol
———> Ny} = 2Ngpz- — 2Nye2+ — 2N¢2+ = 0,03

Xét hon hop khi, ta cé:
ny,o + Ny, + Ny, = 0,09 —ncy, = 0,08™ =b+c+d=0,08 (1)
ZnNZO + anZ = anu(NO3)2 + nHNO3 - nNH;{— = 2b+ 2c = 0,032 + 0,07 — 0,03 = 0,07 (2)

10nN20 + 12nN2 + ZnHZ = nHN03 + ZnHZSO4 - zncoz — 10nNH1—

= 10b + 12c + 2d = 0,58 3)
_ 1
@@ (P =004 44.0,01 + 44.0,04 + 28.0,01 + 2.0,03
c=0,01m°1=>a=( ):4
1 0,09
d = 0,03m°

Gan nhit

= 7,05
Cach 2:
Xét hdn hop két taa, ta cé:
{ Ncy (oK), + Nmg(on), = 0,4 - {nCu(OH)Z = 0,03

98ncu(0H)2 + 58nMg(OH)2 = 24,4 nMg(OH)z = 0,37”’0l
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BTDT
— — mol
E— I’INHZ— - 21’150‘21— - ang2+ - Zl’lcu2+ - 0,03

BTNT N ZnCu(NO3)2 + NyNo, — HNHI 0,03.2+ 0,07 —0,03
— NN,04N, = > = )

= 0,05™!

Xét hon hop khi, ta cé:
ny, = 0,09 — n¢o, — ny,o — Ny, = 0,09 — 0,01 — 0,05 = 0,03™!

BTNT H NyNo 5 + 2Np,50, — 4Ny — 2Ny,
—Ny,p = 5
0,07 + 0,415.2 — 4.0,03 — 2.0,03
= = 0,36
2 )

BTKL
—— My = My + Mygco; T Mey(Nojz), T MuNo0; + My,s0,

_(mcu2+ + mMg2+ + mNHI + msoi—) - mHZO

= 2,54 gam

2,54 Gan nhit
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B. BAl TAP TU LUYEN

BAI TOAN SAN PHAM KHU' LA NH

CAu 1: Hoa tan hoan toan m gam Al bang dung dich HNO; loang, thu dwoc 5,376 lit (dktc)
hoén hop khi X gobm N,, N,O ¢4 ti khéi so véi Hy bang 18 va dung dich chira 8m gam mudi.
Gia tri cia m la:
A. 17,28 B. 21,60 C.12209,44 D. 18,90
- Trich dé thi thiw THPTQG 2017 - Sé GD va DT Bdc Ninh - Lin 1

Cau 2: Cho 5 gam bot Mg vao dung dich hon hop gdm KNO3 va HzS04, dun nhe, trong diéu
kién thich hop, dén khi cic phan &rng xay ra hoan toan thu dwoc dung dich A chira m gam
mudi va 1,792 lit (dktc) hon hop khi B gdm hai khi khong mau, trong dé c6 mot khi héa nau
ngoai khong khi c6 ti khéi hoi so v&i Hy 1a 11,5 va con lai 0,44 gam chit ran khong tan. Gia
tri ciia m la:
A. 31,08 B. 29,34 C. 27,96 D. 36,04
- Trich d@é thi thew THPTQG 2017 - THPT Néng Céng 1 - Thanh Héa - Ldn 1

Cau 3: Hoa tan hoan toan m gam kim loai M can dung vira du 136 gam dung dich HNO;
31,5%. Sau khi két thic phan trng thu dwoc dung dich X va 0,12 mol khi NO duy nhat. C6 can
dung dich X thu dwoc (2,5m + 8,49) gam muo6i khan. Kim loai M 1a

A.Ca B. Mg C.Zn D. Cu

- Trich dé thi thtr THPTQG 2017 - THPT Han Thuyén - Bdc Ninh - Ldn 1

CAu 4: Cho 5,6g hdn hop X gdbm Mg, MgO (Cé ti 1é mol twong ng 1a 5: 4) hoa tan vira du
trong dung dich hon hop chira HCl va KNOs. Sau phan trng thu dwoc 0,224 lit khi N20 (dktc)
va dung dich Y chi chita mudi clorua. Biét cic phan &ng hoan toan. Cé can dung dich Y cin

than thu dwoc m gam muoi. Gia tri cia mla:
A. 20,51 B. 23,24 C. 24,17 D. 18,25
- Trich dé thi thir THPTQG 2017 - THPT chuyén Thdi Binh - Thdi Binh - Ldn 1
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CAu 5: Hon hop X gobm Mg, Fe, Fe304 va CuO (trong d6 Oxi chiém 20% khéi lwong). Cho m
gam X hoa tan hoan toan vao dung dich Y gom H2S04 1,65M va NaNO3z 1M, thu dwoc dung
dich Z chi chra 3,66m gam muo6i trung hoa va 1,792 lit khi NO (dktc). Dung dich Z phan (ng
t0i da véi 1,22 mol KOH. Gia tri chtam 1a :
A.32 B. 24 C.28 D. 36
- Trich dé thi thit THPTQG 2017 - THPT chuyén Thoai Ngoc Hdu - An Giang - Ldn 1

CAu 6: Hoa tan hoan toan 7,5 gam hon hop gobm Mg va Al bang lwong vira du V lit dung dich
HNO3 1M. Sau khi cac phan &ng két thuc, thu dwgc 0,672 lit N2 (& dktc) duy nhat va dung
dich chtra 54,9 gam mudi. Gia tri cia V 1a
A.0,72 B. 0,65 C.0,70 D. 0,86
- Trich dé thi thit THPTQG 2017 - THPT Tién Ldng - Hdi Phong - Ldn 1

Cau 7: Hoa tan hoan toan m gam kim loai M can dung 136 gam dung dich HNO3 31,5%.
Sau khi két thiic phan &ng thu dwoc dung dich X va 0,12 mol khi NO duy nhat. Cé can dung
dich X thu dwoc (2,5m + 8,49) gam mudi khan. Kim loai M la:

A. Mg B. Cu C.Ca D.Zn

- Trich dé thi thit THPTQG 2017 - THPT Tién Lang - Hdi Phong - Ldn 1

Cau 8: Cho 7,2 gam bot Mg tan hét trong dung dich hén hop gom HCI (du) va KNO; thu
dugc dung dich X chira m gam mudi va 2,688 lit (dktc) hén hop khi Y gobm N, va H, c6 khdi
lwong 0,76 gam. Gia tri cia m la:
A. 19,87 B. 24,03 C. 34,68 D. 36,48
- Trich dé thi thir THPTQG 2017 - THPT Thanh Oai - Ha Néi - Ldn 1

Cau 9: Hoa tan hoan toan kim loai M trong dung dich HNOj3 lodng, dw thu dwoc dung dich X
c6 khéi lwong ting 9,02 gam so v&i dung dich ban diu va 0,025 mol khi Y duy nhat cé ti
khdi so v&i oxi bang 0,875. C6 can dung dich X thu dwoc 65,54 gam mudi khan. Kim loai M
la
A. Mg B.Zn C. Al D. Ca
- Trich dé thi thit THPTQG 2017 - Nhém Héa hoc Free - Lin 1
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Cau 10: Cho 3,76 gam hdn hop X gdbm Mg va MgO (c6 ti 1&é mol twong trng 1a 14: 1) tac dung
hét véi dung dich HNO5 dw, thu dworc 0,44 lit khi duy nhat Y (dktc) va dung dich Z. C6 can
can than dung dich Z thu dwoc 23 gam mudi khan. S6 mol HNO3; da tham gia phan rng la:
A. 0,28 B. 0,36 C.0,34 D. 0,32
- Trich dé thi thit THPTQG 2017 - Trung tdm luyén thi Diéu Hién - Cdn Tho - Thdng 2 - Tudn
4

CAu 11: Hoa tan hoan toan 25,3 gam hén hop X gom Mg, Al va Zn bang dung dich HNOs.

Sau khi phan &ng két thic thu dwoc dung dich Y va 4,48 lit (dkc) khi Z (gébm hai hop

ch4t khi khong mau) c6 khai lwong 7,4 gam. C6 can dung dich Y thu dwgc 122,3 gam hon
hop mudi. S6 mol HNO3 da tham gia phan rng gan nhat véi gia tri ndo sau diy ?
A. 1,81 mol B. 1,95 mol C. 1,8 mol D. 1,91 mol

- Trich dé thi thit THPTQG 2017 - THPT Pham Vdn Pong - Phil Yén - Ldn 1

Cau 12: Hoa tan hoan toan 20,5 gam hon hop X gom kim loai gdbm M, Mg, Zn (c6 ti 1&é mol
1: 2: 2) bang lwong vira dd dung dich chtta 1,4 mol HCl va x mol KNOs. Sau khi phan (rng két
thic thu dwoc 2,24 1i khi NO (dktc) va dung dich Y chi chira mudi clorua. Cho Y tac dung véi
dung dich NaOH 1M du thu dwgc m gam két tua. Gia tri cia m la:

A. 20,6 B. 31,4 C.11,6 D. 22,3
- Trich dé thi thw THPTQG 2017 - S& GD va BT tinh Séc Trdng - Ldn 1

CAu 13: Cho 30,9 gam hdn hop Y gobm FeO, Mg(NO3),, Al hoa tan hoan toan trong dung dich
lodng chira 190,4 gam KHSO,. Sau phan &ng thu dwoc dung dich Z chi chira 208,3 gam mudi
trung hoa va 3,36 lit hon hgp T gdm hai khi (trong d6 c6 mot khi héa nau ngoai khong khi)

c6 ti khdi so véi khong khi bang % Khéi lwong ctia Al c6 trong hon hop Y 1a:

A. 10,36 B. 5,40 C.10,80 D. 8,10
- Trich dé thi thtr THPTQG 2017 - S& GD va BT Bdc Ninh - Lin 2

CAu 14: Cho 66,06 gam hdn hop X gobm FeO, Fe(NOs),, Al hoa tan hoan toan trong dung
dich chtra 2,8 gam HCL Sau khi cac phan rng xay ra hoan toan thu dwgc dung dich Y chi
chitra 141,3 gam mudi clorua va 8,96 lit (dktc) hon hop khi Z (trong d6 c6 mot khi héa nau
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ngoai khong khi) cé ti khéi so véi H, 12 9,4. Phan tram khdi lwong ctia FeO trong hén hop X
gan nhit véi gia tri nao sau day?
A.15% B.39% C.27% D. 45%
- Trich dé thi thtr THPTQG 2017 - THPT Triéu Son - Thanh Héa - Ldn 2

Cau 15: Hoa tan hoan toan m gam hon hgp gdbm Mg, Al va Zn trong dung dich HNO; loang,
dw, két thic phan &ng thu dwoc dung dich X cé khéi lwong ting m gam. C6 can cin thin
dung dich X thu dwoc x gam hdn hop Y chita cAc mudi, trong d6 phan tram khoi lwgng cla
oxi chiém 60,111%. Nung néng toan bd Y dén khdi lwong khong d6i thu dwoc 18,6 gam hon
hop cac oxit. Gia tri cia x la:
A.72,10 B. 64,68 C.70,12 D. 68,46
- Trich dé thi thit THPTQG 2017 - THPT Nghi Loc 4 - Nghé An - Ldn 1

Cau 16: Hoa tan hoan toan hon hop X gom 5,6 gam Fe va 27 gam Fe(NO3), va m gam Al
trong dung dich chtra 0,61 mol HCI. Sau khi cac phan &ng xay ra hoan toan, thu dwoc dung
dich Y va 47,455 gam mudi trung hoa va 2,352 lit (dktc) hdn hop khi Z gdbm NO va N,0 c6 ti
khéi so véi H, 1a 16. Gia tri cia m la:
A. 4,185 B. 1,080 C.5,400 D. 2,160
- Trich dé thi Tham khdo Ki thi THPTQG 2017 - Bé GD va BT

Cau 17: Cho 38,55 gam hon hop X gdm Mg, Al, ZnO va Fe(NO3), hoa tan hoan toan trong
dung dich hén hop gom 0,725 mol H,S0, lodng. Sau khi phan tng xay ra hoan toan, thu
dwoc dung dich Y chi ch 96,55 gam mudi sunfat trung hoa va 3,92 lit (dktc) khi Z gom hai
khi trong d6 c6 mot khi héa ndu ngoai khong khi c6 ti khéi so véi Hy 1a 9. Thanh phan phan
tradm s6 mol ctia Mg trong hon hop X gan nhit véi gia tri ndo sau day
A. 25 B. 15 C. 40 D. 30
- Trich @& thi thir THPTQG 2016 - THPT chuyén PH Vinh - Ldn 4

Cau 18: Cho hon hop X gom Fe, 0y, Fe, Mg0, Mg. Cho m gam hén hop X trén tac dung véi
dung dich HNO; dic, néng dw thu dwoc 6,72 lit (dktc) khi N,0 va NO c6 ti khoi so véi H, 1a
15,993 va dung dich Y. C6 can dung dich Y thu dwgc 129,4 gam mudi khan. Mat khac, cho m

gam hon hop X trén tac dung véi dung dich H,S0, dic, néng, du thu dwoc 15,68 lit khi SO,
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(san phdm khtr duy nhat ctia S™©) va dung dich Z. C6 can dung dich Z thu dwoc 104 gam
muoi khan. Gia tri cia m gan nhit véi gia tri nao sau day:
A. 22,0 B. 28,5 C.27,5 D. 29,0
- Trich dé thi thit THPTQG 2017 - THPT chuyén Lwong Vin Tuy - Ninh Binh - Ldn 1

BAI TAP HON HO'P SAN PHAM KH{¥ LA KHi PHU’C TAP

Cau 1: Cho 30,24 gam hon hop ran X gom Mg, MgCO; va Mg(NO3), (trong d6 Oxi chiém
28,57% veé khéi lwgng) vao dung dich chira 0,12 mol HNO3 va 1,64 mol NaHSO,, khudy déu
cho cac phan &ng xay ra hoan toan thu dwgc dung dich Y chitra cdc mu6i trung hoa c6 khai
lwong 215,08 gam va hon hop khi Z gobm N, 0, N,, CO, va H, (trong d6 s6 mol cia N,0 bang

s6 mol ctia CO, ¢4 ti khéi so v&i He bang a. Gia tri cia a gan nhit v&i gia tri ndo sau day:

A. 6,5 B.7,0 C.7,5 D. 8,0

Cau 2: Cho 12,55 gam hon hop ran X gdm FeCOs, MgCO3 va Al;03 tac dung hoan toan voi
dung dich H2SO04 va NaNOs (trong dé ty 1é mol cia H2SO4 va NaNO3 twong trng la 19:1) thu
dugc dung dich Y (khong chira ion NO;) va 2,464 lit khi Z (dktc) gom NO, CO2, NO2 c6 ty

khoi hoi so véi Hz 1a % Cho dung dich Y tac dung véi dung dich NaOH dén khi thu dwoc
két tha cwc dai thiy c6 0,37 mol NaOH tham gia phan &ng. Mat khac, cho dung dich Y tac
dung dung dich NaOH dw dun ndéng khong thiy khi bay ra. Phan tram vé khéi lwong cua
FeCO3 trong hdn hop X c6 gia tri gin nhat véi gia tri ndo sau day?
A.46,2% B. 40,63% C. 20,3% D.12,19%
- Trich dé thi thtr THPTQG 2017 - THPT Bim Son - Thanh Héa - Ldn 1

Cau 3: Hoa tan hoan toan 25,3 gam hon hop X gdom Mg, Al va Zn bang dung dich HNOs.

Sau khi phan rng két thic thu dwoc dung dich Y va 4,48 lit (dkc) hon hop khi Z (gém hai

khi khong mau) c6 khdi lwong 1a 7,4 gam. C6 can dung dich Y thu dwgc 122,3 gam hon
hop mudi. S6 mol HNO3 da tham gia phan &ng gin nhit véi gia tri nao sau day ?
A. 1,81 mol B. 1,95 mol C. 1,8 mol D. 1,91 mol

- Trich dé thi thit THPTQG 2017 - THPT chuyén Lam Son - Thanh Héa- Ldn 1
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CAu 4: Hoa tan hoan toan 12 gam hdn hop Fe va Cu (c6 ti 1& mol 1: 1) bang HNOs, thu
dwoc V 1it hon hop khi X gdm NO va NO; (dktc) c6 ti khdi so véi H, bang 19 va dung dich Y
(chi chira hai muédi va axit dw). Gia tri cua V la:
A. 2,24 B. 3,36 C.4,48 D.5,6
- Trich dé thi thit THPTQG 2017 - THPT chuyén Ha Long - Qudng Ninh - Ldn 1

Cau 5: Ala hon hop gom Mg va MgO (trong dé MgO chiém 40% vé khéi lwgng). B 1a dung
dich H,SO,4 va NaNOs3. Cho 6,0 gam A hoa tan hoan toan vao B thu dwoc dung dich D (chi
chira 3 mudi trung hoa) va hon hop 2 khi (gdm khi X va 0,04 mol H,). Cho dung dich BaCl,
du vao D, thu dugc 55,92 gam két tlia. Biét rang D c¢6 kha ning tac dung vira di véi dung
dich chira 0,44 mol KOH. x la:

A.N,0 B.N, C.NO, D.NO

- Trich dé thi thit THPTQG 2017 - THPT chuyén Phan Bdi Chdu - Nghé An - Ldn 2

Cau 6: Cho m gam hon hop X gobm Mg, Al, Zn va Cu tac dung hét v&i dung dich HNO; thu
dugc dung dich Y (khoéng c6 mudi amoni) va 11,2 lit (dktc) hon hop khi Z gdm N2, NO, N20
va NO; (trong d6 N2 va NO2 c6 phan tram thé tich bang nhau) c6 ti khdi ddi véi Heli bang
8,9. S6 mol HNO3 da phan trng la

A. 2,8 mol B. 3,0 mol C. 3,4 mol D. 3,2 mol

- Trich dé thi thir THPTQG 2016 - THPT Ngoc Tdo - Ha Nji - Ldn 1

CAu 7: Hoa tan hoan toan 18,025 gam hén hop bot ran gdom Fe, 05, Fe(NO3),, Zn bang 480
ml dung dich HCl 1M. Sau phan &ng, thu dwoc dung dich X chitra 30,585 gam chit tan va
1,12 lit (dktc) hon hgp gdm cac khi N, 0, N, va NO c6 ti khéi so vdi He bang 6,8. Cho AgNO4
dw vao dung dich X, thu dwoc 0,112 lit khi NO (sdn phdm khtt duy nhat ctia N*° & dktc) va
72,66 gam két tua. Thanh phan phin tram cta Fe(NO;), trong hdn hop ban dau la:
A. 29,96% B. 39,89% C.17,75% D. 62,32%
- Trich d@é thi thr THPTQG 2016 - Céng ddéng Héa hoc Bookkgol - Lén 1

Cau 8: Hoa tan hoan toan 23,20 gam hén hop X gdm Zn (2x mol), Al,05 (x mol) va FeCO;
trong dung dich hén hop gb 0,06 mol KNO; va a mol HCl, thu dwoc dung dich Y chi chira m
gam mudi va 3,136 lit (dktc) hdn hop khi gdbm CO,, NO va H, cé ti khéi so véi He 1a 5,25.
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Cho dung dich NaOH duw vao Y thi thay lwong NaOH phan &ng tdi da 1a 1,44 mol, dong thoi
thu dwoc két tda Z. Nung Z trong chan khong dén khi khéi lwgng khong déi thi thu dwoc
2,24 gam ran. Gia tri cia m gan nhat véi gia tri ndo sau day:
A. 48,50 B. 50,50 C. 55,00 D. 61,50
- Trich dé thi thit THPTQG 2017 - Céng ddng Héa hoc Bookkgol - Ldn 6

Cau 9: Cho m gam hon hop P gdm Mg va Al c¢6 ty 1& mol 13 4: 5 vao dung dich HNO;3 20%.
Sau khi cac kim loai tan hét thi c6 6,72 lit (dktc) hdn hgp X gdom NO, N, 0, N, thoat ra va thu
duoc dung dich A. Thém mdt lwong O, vira dd vao X, sau phan tng thu dwoc hén hop khi Y.
Dan Y tir tir qua dung dich KOH duw, c6 4,48 lit hon hop khi Z thoat ra (dktc). Ti khéi clia Z so
v&i Hy bang 20. Néu cho dung dich NaOH vao dung dich A thi lwong két thia 16n nhat thu
duwocla (m + 39,1)gam. Biét HNO; dung dw 20% so v&i lwong céin thiét. Nong dé phan tram
cia Al(NO3)5 trong A c6 gia tri gn nhat véi gia tri nao sau day:
A.9,5% B. 9,6% C.94% D.9,7%
- Trich d& thi thir THPTQG 2016 - THPT Lé Loi - Thanh Héa - Lén 1

Cau 10: Hoa tan hoan toan 14,76 gam hén hop gom Mg, Al, MgCO5, AI(NO3)5 trong dung
dich chtra 0,05 mol HNO3 va 0,45 mol H,S0O,. Sau khi cac phan rng xay ra hoan toan, thu
duoc dung dich X chi chira cAc mudi trung hoa va hén hop khi Y gom CO,, N,, N,0 va

H, (trong d6 s6 mol cua H, 1a 0,08 mol) c6 ti khéi so véi He la % Cho dung dich X tac

dung v&i dung dich NaOH du, thay lwong NaOH phan &ng t6i da la 40,0 gam; dong thoi thu
duoc 16,53 gam két tiia. Thanh phan phan trdm vé khéi lwgng ctia N, trong hdn hop Y 1a:
A.20,74% B. 25,93% C.15,56% D.31,11%
- Trich @é thi thw THPTQG 2017 - Dé thdy Tao Manh Pitc - Ldn 5

CAu 11: Hoa tan hoan toan 20,48 gam hén hop gdbm Mg, Mg0O, MgCO; trong dung dich chita
hén hop gdm H,S0, va NaNOs;. Sau khi cac phan tng két thic, thu dwoc dung dich X chi
chitra 3 mudi trung hoa c6 khdi lwong 84,63 gam va hon hop khi Y gom CO,, N,0, N, va H,
(trong d6 s6 mol H, 1a 0,06 mol) c6 ti khdi so v&i He bang 7,45. Cho BaCl, duw vao X, thu
duwoc 160,77 gam két tda. Mat khac, néu cho Ba(OH), duw vao X, thu dwoc 195,57 gam két

tia. Thanh phan phan tram vé sé mol ctia N, 0 trong hdn hop Y la:

A.29,5% B. 20,0% C.30,0% D. 44,3%
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- Trich dé thi thir THPTQG 2017 - Dé thdy Tao Manh Dirc - Ldn 7

Cau 12: Nung néng 25,5 gam hén hgp gdom Al, CuO va Fe;0, trong diéu kién khong co
khong khi, thu dwoc hon hop ran X. Chia X thanh 2 phan bang nhau. Phan 1 cho vao dung
dich NaOH lodng, du thiy lwong NaOH phan &rng la 6,8 gam; déng thoi thoat ra a mol khi H,
va con lai 6,0 gam ran khong tan. Hoa tan hoan toan phan 2 trong dung dich chira hén hop
gom 0,4 mol H,SO, va x mol HNO3, thu dwgc dung dich Y chi chira cic mudi trung hoa c6
téng khdi lwong 1a 49,17 gam va a mol hén hop khi Z gobm NO, N,0 va H, (trong d6 s& mol
ctia H, 12 0,02 mol). Biét rang cac phan (rng xay ra hoan toan. Gia tri clia x 1a:
A. 0,09 B.0,13 C.0,12 D. 0,15
- Trich dé thi thir THPTQG 2017 - Dé thdy Tao Manh Pikc - Ldn 10

CAu 13: Hoa tan hoan toan 18,12 gam hén hop X gdm Al, FeCO; va Fe(NO3), trong dung
dich chtra hon hop gom 1,12 mol NaHSO, va a mol HNO3. Sau khi két thic phan ¢ng, thu
dugc dung dich Y chi chitra cAc mudi sunfat va hon hop khi Z gom NO, N,0, CO, c6 ti khéi so
v&i Hy bang 20,25. Cho dung dich NaOH dw vao Y, thiy lwgng NaOH phan ¢ng 1a 56,0 gam;
déng thoi thu dwoc 8,56 gam hidroxit Fe (III) duy nhit. Gia tri cda a la:
A. 0,20 B. 0,18 C.0,12 D. 0,16
- Trich dé thi thir THPTQG 2017 - Dé thdy Tao Manh Pikc - Ldn 15

CAu 14: Hoa tan hoan toan hén hop gom 9,28 gam Fe;0,4, 6,96 gam FeCO3 va 12,8 gam Cu
vao dung dich chttra hdn hop gdom 0,12 mol NaNO; va 1,08 mol HNO3. Sau khi cac phan tng
két thic, thu dwoc dung dich X chi chitra cAc mudi va hon hop khi Y gdbm 3 khi c6 mau nau
nhat, dé ngoai khong khi mau niu nhat dam dan. Ti khéi cta Y so véi He bang a. Co can
dung dich X, sau d6 loc chiy rian nung dén khi khéi lwgng khong déi thi thdy khdi lwong
chit rin giam 48,96 gam. Gia tri cia a gin nhat vdi gia tri ndo sau day:
A.9,0 B. 8,5 C.9,5 D. 10,0
- Trich dé thi thit THPTQG 2016 - Céng ddng Héa hoc Bookgol - Ldn 14

Cau 15: Cho 11,7 gam kim loai M vao hon hop gom Fe;0,4 va Fe,05 c6 ti 1& mol twong (tng
1: 6 thu dwoc 43,62 gam hon hop X. Hoa tan hoan toan X trong dung dich HNO; lodng, du,
thay lwong HNO; phan trng 1a 2,1 mol thu dwoc dung dich Y va 6,66 gam hdn hop khi Z gom
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NO, N, 0. Cb can dung dich Y thu dwoc 131,8 gam mudi. Biét rang cac phan (rng xay ra hoan
toan. Kim loai M la:
A.Zn B. Mg C. Al D. Ca
- Trich dé thi thit THPTQG 2016 - Céng ddng Héa hoc Bookgol - Ldn 14

Cau 16: Hoa tan hoan toan 68,64 gam hon hop ran gom Mg, FeCO; va Fe(NO3), vao dung
dich chira hén hgp gdom HCl va 1,02 mol HNO;. Sau khi két thic cic phan &ng, thu dwoc
dung dich X va 0,32 mol khi Y gém CO,, NO va N, 0 c6 ti khéi so véi He bang a. Dung dich X
hoa tan t6i da 14,4 gam bot Cu, thay thoat ra 0,03 mol khi NO (san pham khir duy nhit cta
N*>). Néu tac dung t6i da cac chat tan c6 tong dung dich X can dung dung dich chita 2,2 mol
NaOH, thu dwoc 66,36 gam két tua. Gia tri cia a gdn nhat véi gia tri nao sau diy
A7 B.8 C.9 D. 10
[Trich bai tdp thdy Tao Manh Dirc]

Cau 17: Hon hop A gom Fe(NO3)s, Al, Cu va MgCOs. Hoa tan 28,4 gam A bang dung dich
H2S04 thu dwgc dung dich B chi chira 65,48 gam mudi va V lit hon hop khi Z (dktc) gdbm NO,
N20, N2, Hz va CO; (trong do6 c6 0,02 mol Hz) cé ti khoi so véi Hz 1a 16. Cho B tac dung véi
lwgng dw BaCl; thu dwoc 123,49 gam két tia. Mat khac, néu cho tir tir NaOH vao B thi lwong
két tha cuc dai thu dwoc la 31,92 gam. Gia tri cua V la:

A. 3,36 B. 4,48 C.5,6 D. 6,72
- Trich dé thi thit THPTQG 2017 - THPT Tiéu La - Qudng Nam - Ldn 1

Cau 18: Hoa tan hoan toan 19,08 gam hén hop X gdbm Mg, Al, Al,03 va MgCOs3 (trong do oxi
chiém 25,157% vé khoi lwong) trong dung dich chira 1,32 mol NaHSO4 va x mol HNO3, sau
khi két thic phan &ng thu dwoc dung dich Y chi chiva cAc mudi trung hoa c6 khoi lwong
171,36 gam va hdn hgp khi Z gobm CO2, N0, Hz c6 ti khéi so véi He bang 7,5. Cho dung dich
NaOH dw vao Y, thu dwoc 19,72 gam két tda. Gia tri cta x la:

A.0,10 B. 0,18 C.0,16 D.0,12

- Trich d@é thi thit THPTQG 2017 - THPT Vinh Bdo - Hdi Phong - Ldn 1

CAu 19: Cho m gam hén hop rin X gom Al, Mg, 0,05 mol Fe(NO3), va FeO (trong d6 oxi
chiém 28,04% vé khoi lwong) tic dung hoan toan véi 100 ml dung dich Y gom 3 axit H,SO,
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5M, HCl 2,5M va HNO3 1M thu dwoc dung dich Z chi chita cac mudi trung hoa va 7,28 lit hon
hop khi T gobm 3 khi NO, NO, va H, c6 ti khoi so véi H, la %51 Cho dung dich Z tac dung

v&i dung dich NaOH dén khi khéng cac phan &ng két thic thi thu dwoc 34,46 gam két tla
khong tan J. Mat khac, cho dung dich Z tac dung véi dung dich AgNO; dw, ta thu dwoc
46,675 gam két tia N (b qua Ag,S0,4). Mt khac, ¢ can dung dich Z, ta thu dwoc 78,235
gam mudi khan. Thanh phan phén trdm vé khdi lwong ctia Al trong hon hop X ¢6 gia tri gan
nhat véi gia tri nao sau day:

A.10,8% B. 8,8% C.15,2% D. 13,4%

Cau 20: Hoa tan hoan toan 14,88 gam hon hop gom Mg, Fe;0,, Fe(NO3), vao dung dich
chira 0,58 mol HCIL Sau khi cac phan rng xay ra hoan toan, thu dwoc dung dich X chtra
30,05 gam chat tan va thdy ra 1,344 lit (dktc) hoén hop khi Y gobm H,, NO, NO, c6 ti khéi so
v&i Hy bang 14. Cho dung dich AgNO; dw vao dung dich X, sau khi cac phan tng xay ra hoan
toan thu dwoc dung dich Z; 84,31 gam két tia va thiy thoat ra 0,224 lit khi NO (sdn phim
khir duy nhat cia N*° & dktc). Thanh phan phan tram vé khéi ctia Mg trong hén hop ban
dAu c6 gia tri gdn nhit véi gia tri nao sau day

A.16% B.17% C.18% D. 19%

CAu 21: Hoa tan hoan toan 11,54 gam hdn hop ran X gdm Al, Mg, AI(NO3); va Mg(NO5),
trong dung dich chita hdn hop gdm H,S0, va 0,1 mol NaNO; (dun néng nhe). Sau khi két

thic phan &ng, thu dwoc dung dich Y chi chira cdic mudi sunfat (khéng chira mudi amoni) va
V lit (dktc) hon hop khi Z gdm NO, N,0 va N, c6 ti khdi so véi He bang % Cho dung dich

NaOH 1,5M vao dung dich Y dén khi khoi lwong két tia dat cwc dai thi lwgng NaOH da dung
la 480 ml. Loc 14y két tia dem nung ngoai khong khi dén khi khéi lwgng khong doi thu dwoc
12,96 gam ran. Gia tri ciia V c6 gia tri gin nhat vi gia tri ndo sau day:

A. 2,2 B.2,4 C. 3,2 D. 3,6

CAu 22: Cho 30,24 gam hdn hop rdn X gdbm Mg, MgCO5 va Mg(NO3), (trong dé oxi chiém
28,57% veé khdi lwong hdn hop) vao dung dich chita 0,12 mol HNO5 va 1,6 mol NaHSO,.
Khudy déu cho dén khi cac phan rng xay ra hoan toan, thu dwoc dung dich Y chira cac mudi

trung hoa c6 khéi lwong 215,08 gam va hon hop khi Z gom N, 0, N,, CO, va H, (trong d6 sé
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mol N, 0 bang s6 mol ctia CO,) c6 ti khéi so véi He bang a. Gia tri clia a gin nhit véi gia tri

nao sau day:

A.6,5 B.7,0 C.7,5 D. 8,0

Cau 23: Cho hon hop X gdm FeCO3;, Mg va Fe(NO3), (trong d6 thanh phin phin trim vé
khéi lwong clia cic nguyén td phi kim 12 38,655%). Hoa tan hoan toan 47,6 gam hon hop X
trong dung dich chita 2 mol NaHSO, va HNOj3; sau khi cac phan *ng xay ra hoan toan, thu

duoc dung dich Y chi chira 268,1 gam hon hgp cidc mudi sunfat trung hoa va 12,32 lit (dktc)
hén hop khi gobm CO,, NO va H,. Ti khéi hoi cla Z so v&i H, bang. % Khéi lwong cla
FeS0, trong dung dich Y c6 gia tri gan nhit v&i gia tri ndo sau day

A.21 gam B. 22 gam C.23 gam D. 24 gam

- Trich dé thi Test hdng tudn - Céng ddng héa hoc BeeClass - Tudn 2 - Nito va hop chdt
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C. PAP AN VA HUONG DAN GIAI CHI TIET BAI TAP TU LUYEN

BAI TOAN SAN PHAM KHU LA NH;

Cau 1: Pap an B

x - N, =0,12m°l BTNT Al m
Hon hop khi gom {NZZO — 0,12m0 DAI(NO3); = DAl = 57
m
BTE 3ny — 10ny, —8ny,0  77- 3—-0,12.10-10,12.8
m 80, /m SHIFT SOLVE
8m = Mai(noy); + Minos = 213.2= + 3(3 ~2,16) [m = 21,6 gam]
Cau 2: Pap an A
Iig H, H,0
Mg ——— | Mg,s,  Mg?* K* SO}~ NHf
0,44 gam 0,19™!
m gam
2Ny 2+ — 3Nyg — 2N
BTE . Mg2+ 8NO Hy _ 0,02ml

BTNT N
Do tao H, nén NO3 hét ———— ngno, = ino + Dy = 0,08™°!

BTNT O mol
—>nH20 = 3nKN03 —Nno = 0,18

ﬂ)n =ny, + 2n +n = 0,24™o!
H,S04 — H, NH4 H,0 — Y

Mg?+ K* S05~ NHf =|m = 31,08 gam
0,19m°l 0,08m°l 0’24m01 O[szol
m gam A

191 | Tran Nguyén Trong Nhan - 11A2 - THPT chuyén Lé Quy Pén - Pa Ning



Phit trién tir duy giai sang tao giai bai tap chuyén dé Héa hoc V6 co' | Chuyén dé HNO3

Cau 3: Pap an C

M + HNO; ——X:M** NO3 NH{

——
m gam 136 gam 10% (2m+8,49)gam
_ 136.31,5% _ mol ol

NpNo; = m = 0,68 . Dat nNHI =X

BTNT N
_ nHN03 = rlNog + nNHI + nyg = nN03— =0,68—-012—x= 0,56 —X

BTPT 0,56 — 2x
— n.ny+ + nNH;{ = NNog = Nyn+ = T

BTE 0,56 — 2x |
——— n.nyn+ = 3nyg + 8nNHI = H.T =0,12.3 +8x = x = 0,02™m°

= nyo; = 0,56 — 0,02 = 0,54™", nyy+ = 0,02™. Ta c6:
my = my + Myo3 + Nyy; =m+ 0,54.62 + 0,02.18 = 2,5m + 8,49 = m = 16,9 gam

Ta lai co:

0,52 0,52
ny = =>my =

M 65
.M=16,9:>;:7:>

Cau 4: Pap an A

HCl
Mg = 0,1™°! {KNO3} Mg?* KT
I NO +3.° +
MgO = 0,08™° 0 07l Cl NH}
' m gam
BTE 2Ny, — 8n
—— Nyt = H = 0,015™°!
BTNT N ol
—)nKNO3 = Ngq = anZO + nNHI = 0,035
0,035m01 0,18mol 0,015mol
Cau 5: Pap an A
NO
M H,S04 1,65M 0.08m"
, 2 3
Feg axm{NiNog 1M} Mg ' Fe™t KOH oy =1,22Mm0! KIOI NK%T
m gam X Fe.0 7] Cu?t Nat max =1, 152é aO
o=0zm | S3%4 = - - i NO3
mo 0,2m CuO N03 l)\(IrE‘_(I)fl' SO4_ 1,65am°1
3,66 gam
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Phit trién tir duy giai sang tao giai bai tap chuyén dé Héa hoc V6 co' | Chuyén dé HNO3

bat Nyyp = xmol Vy = allt, Sty dung cong thirc tinh nhanh, ta c6:

0,2m
ny+ = 4nyo + 10nyy; + 2no = 4.0,08 + 10x + 2.? = 2.1,65a

BTNT N
_— rlNog(Z) = NpNaN 03 — Nno — nNHI = (a - 0,08 — X)mOI

= Myysi = Mgy, + 18nNH1- + 23nNa + 621’1N037 + 961’15042}—

= 0,8m + 18x + 23a + 62(a — 0,08 — x) + 96.1,65a = 3,66m

Xét dung dich sau phan &ng véi KOH, ta c6:

BTDT
—> g+ + Ny, + = 2ng92- + Nnoy = 1,22 +a =2.1,65a+ (a— 0,08 — x)

(1,(2),3)

OO =32 gam|

Cau 6: Pap an D

Vit HNO3 1M 2+ A3t +

Mg, l—— N, + {Mg Al NH4} + H,0

T pew 0,03mol NO;

7,5 gam ’

54,9 gam
Cach 1: Bao toan nguyén té N
24‘nMg + 27nA] =75 Nyg = O,ZmOI

148nMg(N03)2 + 213nAl(NO3)3 + 80nNH4N03 = 54,9 P Ny = 0.1m01

BTE

—)ang + 3nA1 = 8nNH4NO3 + 10nN2 NNH4NO3 = O;OSmOI

BTNT N

(1)
(2)

(3)

—)nHN03 = ZnMg(N03)2 + 3nAl(N03)3 + ZnNH4NO3 + ZnNZ = O,86m01 =>|V= 0,86 lit

Cach 2: Tinh theo s6 mol HNO;

BTE + BTDT S Nyt = 0,05™°!

= Nyno, = 12ny, + 10nyy; = 0,86™°! = [V = 0,86 lit

Cau 7: Pap an D

—136'31’5%—068mol Khi cho M tacd %1 HNO3, ta c6:
NENOs = ez 1007 . Khi cho M tac dung véi 5, ta co:
Nyno, — 4NN BTNT N Nyno, — ANy
Nyyt = 31—0 = 0,22mo — 0 = 3 - i _ o 3gmol
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Phit trién tir duy giai sang tao giai bai tap chuyén dé Héa hoc V6 co' | Chuyén dé HNO3

BTKL
——— My +Myno,; = My + Myp + My,o

=>m+ 42,84 =(2,5m+8,49) + 3,6 + 54 = m = 16,9 gam

BTE
——a.ny = 3nyg + 8nyy; = 0,52™

0,52 my 65a a=2
=> My = = M:Zn(65)
ny 2

=>ny =

Cau 8: Pap an C
Khi cho 0,4 mol Mg tac dung véi dung dich hdn hop gom HCI (dw) va KNO; thi:

BTE 2ny, — 2ny, — 10ny,

= 0,025m0!
8

BTNT N mol
—>nKN03 = Niyo + nNHI = 0,065

= My = Mge + Myy,No; + Mygel, =|34,68 gam

Cau 9: Pap an A
BTKL
Khi Y1a N, = 0,025™ ——— my = myy,, + my, = 9,72 gam
Néunyo; = 10ny, = 0,25™°" = M,y 8 khan = My + myo; = 25,22 gam < 65,64 gam
= Dung dlCh X chira NH4NO3 = nNog = 10nN2 + 8nNH4N03 = 0,25 + 8nNH4,N03
= My = My + 62nN0§ + 80nNH4NO3 = 9,72 + 62(0,25 + 8nNH4NO3) + 80nNH4,NO3 = 65,54‘

BTE 10ny, + 8nyp,No 0,81
_ 1 _ 2 4 3 _
= NNH4NO3 = 0,07M" ——ny = < I

m =2
= My =n—;“= 12x ——[M: Mg]

Cau 10: Pap an B

, [ nug = 0,14™!  BTNT Mg
Ta co:

— 1
Nyeo = 0 01m01 nMg(NOB)Z = 0,15™°
g )

N _ Mpyy 6 — mMg(N03)2 =0 Olmol
NNH4NOg = 30 =0,

BTE
Ne, . = 2Ny — 8nyy,no, = 2.0,14 —8.0,01 = 0,2mol
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Phat trién tw duy giai sang tao giai bai tip chuyén dé Hoéa hoc Vo6 cor | Chuyén dé HNO3

:k—nekhf—o'z—lozYl‘N
“Thy 0,02 a2

BTNT N
— — mol
————NiNo; = 2NMg(No3), T 20NH,NO; T 20N, = m

Cau 11: Pap anD

Mg Al Zn+ HNO, —>{

_ mol NH; NO3
25,3 gam NZO - 0'1 y 3

_ qmol Mg2t APt Zn2t
NO = 0,1 }+ y {
Xmol

my = Mgy, + mNHI + mNOZ— = 122,3 = 25,3 + 18x + 62(1,1 + 9X) S X = 0,05m01

mol Gan nhat ol
= nHN03 = 10nNHI + 4‘nNO + 10nN20 = 1,9 _— 1,91

Cau 12: Pap an C

NO =0,1™" + H,0
_ 1 HCl =1,4m0!
X MM - ;m:;()l {KN 03=Xmol {I;/Imll-:— l;/Igzl-l_ \
g=<a - J ame NaOH Mg(OH)
20,5¢ _ I Zn®t K% L SN { 5 2}
gam \ Zn = 2a™° Y 2qmol xmol ngJj;m [M(OH)a]
LNHZ 1(;L¥n_olJ

Vi dung dich Y chi chira cic mudi clorua nén NO3 hét
BTNT N ol
>Ny = Nkno; — Mo = (X —0,1)

BTNT H,0 Nyo — 4Ny
— > 3NgNo; = Nno + N0 =Nno + —
1,4—-4(x-0,1)

=

=>3x=0,1
X + >

x=0,2

BTDT Y
———anyn+ + 2Nyg2+ + 2Nz,2+ + Nt + Ny 3 = Nep-

Tht n=2,3 - 3
>an+8a+02+01=14=>a(n+8)=13 wn {n a5’=:0>i\/r[ni?A1

Khi cho Y tac dung v&i NaOH dw thi m; = myg o), = 58.0,2 =|11,6 gam

195 | Tran Nguyén Trong Nhan - 11A2 - THPT chuyén Lé Quy Pén - Pa Ning
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Cau 13: Pap an B

FeO 4 4mol 1 3+ pal2+ 2+ 3+
KHS 04,=1,4 = (,1mo Fe>™ F M Al
Y IMg(NOy), | ST o (NO =01 e Ve +H,0
- 372 H, = 0,05m°! - NHZ SO
30,9 gam Al 2= 208,3 gam 4 4
BTKL my + m —my —m
nH20 _ Y KH50148 Z T — 0,55m01
BTNT H NgHs o0, — anz - anzo 1
———— g+ = 2 = 0,05™°
BTNT N Nno + Ny mol
O OMgmNo3, T T 5, T 0,075
BTNT O mol
——>Ngeo = Ny,0 + Nno — ONyg(No;), = 0,2
= mAl(y) = 30,9 — mgey — MpMg(N03), = 5,40 gam
Cau 14: Pap an B
FeO _g qmol 1 2
HC1=0,8 NO = 0,24™° Fe?t Cu?t AP
66,066 gam Al 2= 141,3 gam 4

Khi cho 66,06 gam X tac dung v&i HCI thi thu dwoc hdn hop khi Z, dung dich Y va H,0

_I_ — N —
BTKL Ny, o = my My My, 6i my — 1,08m0]
2 18
BTNT H n —2n —2n
N HCl 220 Hz _ 0,08™°!
n 10nyuy+ — 4n 2n
= Npeo = —— NH“Z W T g3eml
0,36.72 Gan nhit
= YoMmpeg .100% = 39,24% —————

~ 766,06

Cau 15: Pap an B

Mg AR I 10
M AT Z N
N0 X sy { g ! aee L ALo,
] “ NH4 NO3
7n tang m gan X gam 7Zn0
i %mg=60,111% 18,6 gam

Nhan xét: Do khéi lwgng tang vira dung bang khéi lwgng kim loai phan rng nén sdn phidm
khtr duy nhat thu dwoc la NH4NO;.

v — ,mol — — mol
Dat nNH4N03 =4a = nN03— = 8nNH1- = 8a
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Phit trién tir duy giai sang tao giai bai tap chuyén dé Héa hoc V6 co' | Chuyén dé HNO3

1

— - mol — — ]
notrong oxit 2 nNO?, 4a = m Mgy, Moyt

= 18,6 — 64a

- mO trong Oxit

m
Tacé: %mg = 0 .100% = 60,111%
mg;, + Myo; + Mg ,No

my
R 16(8a.3 + 3a)
18,6 — 64a + 8a.62 + 80a

= a = 0,09 = x = my;, + myo; + Myy,No, = 18,6 — 64a + 8a.62 + 80a = 64,68 gam

= 0,66111

Cau 16: Pap an B

I | {NO =0,09™!
Fe = 0,1m° HCl=0,61m0! N,0 = 0,015m01
X Fe(NOs), = 0,157 ————— Fe"t AI3* NHf
Al = m gam Y 0,25mol amo 4 H,0
47,45\-(5.1 gam NOg Cl~ ymol

batnyy; = xmol v3 Ny,o = ymol

BTNT N
— — mol
> DMnogy, T 2NFe(N03), — N0 — 20N,0 — Nyy; = (0,18 —x)

BTNT H
—4nyy; +2ny,0 = Ny = 4x+ 2y = 0,61 (D

BTNT 0
— 6Nge(ND4), = Nno + Nn,0 + 3HN05(Y) + ny,o

= 0,15.6 = 0,09 + 0,015 + (0,18 —x).3 +y )

MW@ (x=0,01m!
_— = My = Mg + My + mNHI + mNog + mg-

y = 0.285™°!
= 0,25.56 + m + 0,01.18 + 0,61.35,5 + 0,17.62 = 47,455 = m = [1,08 gam

Caul7:PapanD

_ mol
Mg {HZ = 0,075
Al NO = 0,1m!
N 5?[ . 7n0 + (gzzggo% _— Mg2+ A13+ Zn2+ Fe2+
=7 80\ Fe(NO3), 96,58 gam NHf  S0%~ + Hy0
’ 0,725mol
BTKL my + my,s0, — My —mz 38,55+ 0,2725.98 — 96,55 — 0,175.18
MH20 = 18 - 18
= (,55m°!
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Phit trién tir duy giai sang tao giai bai tap chuyén dé Héa hoc V6 co' | Chuyén dé HNO3

BTNT H 2ny,s0, — 20y,0 — 2ny, 2.0,725 —2.0,55 — 2.0,075

>ONuf = 4 - 4 0,05
BTNT N nyo + g+ 0,1+ 0,05
> Npe(NO3), = 2 == 2 = 0'075m01
o - —6 = 0,1 40,55 — 6.0,075 = 0,2m°!
—— Nz = Nyo + Dy, Nge(N03), = 0,1+ 0, .0, =0,
BT?Mg T My = My — Mzyp — Mpe(NOs3), 24ny, + 270y = 8,85 nyg = 0,2
—>ang + 3nA1 = 21’1]_[2 + 3nNO + 8nNH1- 2nMg + 31’lAl = 0,85 Ny = 0'15m01
= Yony, = Mg = 0.2 .100%
J mMg + Ny + Nz.0 + npe(NO3)2 0,2 + 0,15 + 0,2 + 0,075
Gan nh it
=320h —
Cau 18: Pap an D
(1) HN O3 {NZO = 0,04™°! v {Fe3+ Mg>*
— mol “w + =
w (MgO Mg
m gam (2)H2S04 SOZ _ 0,7m01 4 % {Fe3+ 2l\{g2+
104 gam 504'

Cach 1:

BTE (1) va (2) 2n — 3nyg — 8n

va nNHI _ S0, 8NO N,0O — 0’0375m01

BTPT (1) va (2)
—_— = - = —_—— - = —_
3ng3+ + ZnMgz+ Znsoi NyNo3 — Nyt = NNo3 Znsoﬁ + Nypy

BTKL (1)va (2) {mKL +myyy + Moy =1294 (1) - m m 24,725
, Noz — Mgp2- = 24,

= 62(2ng02- + Ny 1) — 96Nge2- = 24,725 = ngy2- = 0,8™

BTE + BTDT (Z)

— — — mol
Xét qua trinh (2): { 3npes+ + 2Nyg2+ = Ngp, + Mo = Ngp2- =N = 0,1
my = Mgy, + msoﬁ— = Mg, = My — msoi— =104 — 0,896 = 27,2

Gan nhit
=S>m=mg, +mg = 28,8gam&>
Cach 2:
BTE (1) va (2) 2n —3npyg — 8n
v i = SO, go N20 _ 0,0375™°!
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Goi T 12 hdn hop mudi chita Fe(NO3)2 va Mg(NO3); = mp = my — myp,No, = 126,4 gam

BTDT + Ting giam kh&i lwong mr — my 126,4 — 104

2nyo; = = = 0,8m°!
NO3 T 2Myos — Msoz-  2.62 — 96

BTNT S +BTNT H

— — — mol
Ny,0 = Ny,s0, = Nso, +Ngo2- = 1,5

BTDT Gan nh it
—— my + My, 50, = Mz + Mg, + My, = m = 28,8 gam —— |29 gam

BAI TAP HON HQO'P SAN PHAM KH{' LA KHi PHU’C TAP

N> H,
d
Mg = amOI { HN 03:0‘1211'101 } Z/He =2
X MgCO pmol NaHS 04=1,64m°! H,0
i 50 [Mgz"‘ — ymol \
30,24 gam | Mg(NOQ3), = c™!
NH+ = mol
%0=28,57% x ] v -
Na® = 1,64mo!

BTKL
——> My,o = My + My, + Myaus o, — My — Mz = 19,2 —my

19,52 — my\ ™
= MHy0 = ( 18 )
BTKL
{—(Y)> 24x +18y = 19,92 {x = 0,gme!
BTPT — 1
©, x+y=164 Y0047
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Xét 30,24 gam ran X, ta c6:

BTKL
(——® 24a +84b + 148c = 30,24 (3 = 0,68™°
BTNT 0
- 3b+6c =054 < b=006""
BTNT M = mol
k—>gm a+b+c=08 ¢=0,06
CO, = 0,06™°!
BINT | N,0 = 0,06™
_—
N, = 0,04™°!
kHZ — tmol
BTNT (0)
— 3npgc o, T ONMg(No3), T 3NHNO; = 2Ncp, + Ny,0 + Nyo
19,52 — m BTKL |
=09=0,18+ 15 = m = 6,56 gam — ny, = 0,08™°
mcoz + mNZO + mNZ + mHZ 41 Gan nhit
=d = =—=26,83 7
%/ite 4x(0,06 + 0,06 + 0,04 +0,08) 6

Cau 2: Pap an A

NO
—gmol 0,11™°! Z{COZ}
. mol NNaN 03=2
FeCO3: x {nH2504=19am°1] NO,

. 1
X{ MgCO05: y™m° Mg?* Fe?* {Mg(OH)z Al(OH)g}

NaOH =0,37™! | |

. 1
Al,05: z™ Y Fe32+_ Al3: - Fe(OH), Fe(OH);
12,55 gam 159?;%01 1;{%1 Na,S0,

BTNT Na 1
————— Nya,s0, = DH,s0, = E(nNaOH + Nyas0,) © 382 =037 +a e a=0,01m!

BTNT N mol mol
—> Ny + I’INO2 = nNog = 0,01 = nCOz = 0,1

239.2
my = ——— 0,11 = 4,78 gam = myo + myo, = 4,78 — 44n¢o, = 0,38

nyo = 0,005™°!
nyo, = 0,005™!
BTE | BINT Fe |
— N3+ = 3nyp + Ny, = 0,02™° 7 Npe2y = NMkeco; — Nped+ = (x—0,02)m
= Noy- = 2Nyg2+ + 2Npe2+ + 30,3+ + 3nges+ = 2y + 2(x — 0,02) + 3.2+ 3.0,02 = 0,37™mo!

BTNT C
& 2x+ 2y + 6z = 0,35. ————> Ngeco, + NMgco; = Nco, @ X+y =0,1
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Ta c6 hé phwong trinh:
x+y=0,1 x = 0,05™°!
{ 2x+2y+62=035 & {y=005m
116x + 84y + 102z = 12,55 (5 = 0,025m°!

116.0,05

Gan nh it
e = 46,22% O 146.2%

(=4 %mFeC 03 =

Cau 3: Pap anD

Mg Al Zn+ HNO, —>{

NO = 0,1m01} {Mg2+ A3t Zn2+}
“’
25,3 gam 122,3 gam

N,0 = 0,1m! NO;  NHj = x™
nN03 = 3nN0 + 8nN20 + 9nNH1- = 1,1 + 9x

My, i = Mg + 18nNH1- + 62nN03—

SHIFT SOLVE
= 25,3 4+ 18x + 62(1,1 + 9x) = 1223 ——— 5 x = 0,05™°!

= NyNo; = 1OnNHI + 4nyg + 10ny,0 =

Cau 4: Pap an D

BTE
— 3nN0 + nNOZ = 3npe + 2ncu {nNO = 0'125m01

= |V =5,6lit
d(X/Hz) =19 > npg = nNyo, Nyo, = 0’125mol

Cau 5: Pap an D

{HZ = 0,04™°!
H,S0
Mg = 0,15™°! B{NaZN 05 Nxoly
—_ BaC
MgO = 0,06™°! 5 {Mg2+ Na* NHj |[—2%, Baso, = 0,24m°!
S0Z~ KO H pay =0,44™0!
BTNT S
——— Npago, = Ngg2- = 0,24™°

Dung dich D tac dung to6i da véi 0,44 mol KOH
= 2Nyg2+ + Nyy+ = Ngoy = Nyyt = 0,44 — 20y 2+ = 0,02

BTDT (D) B B ol
————> N+ = 2Ngo2- — 2Ny2+ — Ny = 0,04
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BTE
—2ny, = 8nNHZ: + 2ny, +a. ny, o, a.ny,o, = 0,06 2
BTNT N <:>{X-nNO =O,02:>§:3:>
— X. nNXOy = NNaN 03 — nNHI xVUy
Cau 6: Pap an D
Mg _
wd AL[ _HNOs N, ﬁONOZ Quy déi {NO — 0,3mol }
_— -
Zn Nzo = 0’2m01
C N,O
u

Vi nNZ = nNOZ = QUI d6l Vé NO

nno = 0,3, ny,0 = 0,2™! = nyyo, = 4.0,3 +10.0,2 =

Cau 7: Pap an A

N,O
Iglli { NO } + H,0
, 0,05 mol H2
Fe203 = x™M° 1m
Fe(NO3), = y™' ¢+ HCl —
7n = Zmol 0,48 Zn2+ Fe3+ Fe2+
18,025 gam X zmel 203 No 4+ {Ag }
o NHf H* CI” 0,005l AgCl
30,585 gam 0,48mol ~—
’ 72,66 gam
BTKL my2 + myg — My, —my 18,025 + 0,48.36,5 — 27,2 — 30,585 mol
20 = 18 - 18 = 027

Khi cho dung dich X tac dung véi AgNO3 du, ta co:
ny: = 4ny = 0,02

BTNT Cl my — Mag()

————— Mg =gy~ = 0,48™! =y, = o8 " 0,035™°!

BTNT A
- NpgNO 3 = Nag T Npgel = 0,48 + 0,035 = 0,515™°!

BTE  dung dich
g dich sau pw _ — mol
_— nNO? = nAgN 03 — Nno = 0,51

Zn2+ Fe3+
zmol (2X+y)mol

NH;  NO3
0’51mol

Xét dung dich sau phéan &ng véi AgNO3; gom

BTDT
— Nyt = Doy — 2(Nzp2+ + Npe2+) = 0,51 — (6x + 3y + 22)
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BTNT H NHer — Ny} — DHyo — Dngy
——nhy, = > =12x + 6y +4z—0,99

BTNT O ol
——— ny,0 + Nyo = 3Npe,0, + ONEeN04), — DH,0 = (3x+ 6y —0,2)
Mg, 0, T Mpe(N0y), T Mzn = 18,025 = 160x + 180y + 65z = 18,025 (D
Z Ny = Ny,o + Nyo + 0y, = (12x+ 6y + 4z —0,99) + (3x + 6y — 0,2) = 0,05 (2)
mZn2+ + (mFeZ+ + mFe3+) + mNHI + mH+ + mcl— = mX
= 65z + 56(2x +y) + 18(0,51 — 6x — 3y — 2z) + 0,02 + 35,5.48 = 30,585 €))

x = 0,02™m°!
(1),(2),3) ’ 180.0,03
= mol  — 0 =—.100% = (29,969

- ZY_ 00;_(21_35mol A)mFe(NO 3)2 18,025 %o

Cau 8: Pap an C

Co,
0,14™o! {NO}
H,
7n = 2xmol {KNO3=O,O6m°1} M=21
X Al Oa = xMo! HCl =am°!
[} 23 {Fe2+ Zl’l2+\
23,2 gam FeC03 ! ymol 2xmol 1,44mol ( )
Fe3t A3t L NaO Hpmax {Fe OH 2} Nung { FeO }
Y amel Fe(OH);J ~ Fe,05
LCI NH14 2,24 gam
tmo

Khi nung ran Z thi thu dwoc hdn hop ran gdm FeO va Fe, 05

= 72050 + 80Nge,0, = 2,24 = 72x + 80y = 2,24

BTNT Fe |
———— Npecoy = Npe2+ + N3+ = (y +2)™° (D
= My = My, + My),0, + Mpeco, = 2X.65 +102x + 116(y + z) = 23,2 (2)

Dung dich Y tac dung to6i da véi 1,44 mol NaOH
= 41’1an+ + 41’1A13+ + aneZ+ + 3nFe3+ + DNHI = nNaO Hmax = 16X + 2y + 3Z + t = 1,44‘ (3)

BTNT N ol
— NNo = Ngno; — Dypp = (0,06 — 1)

= Ny, = 0,14 — Nco, —Nno = (0,08 —y—Z- t)mOI

BTE
E— ann + nFeCO3 = 8nNH1- + 3nN0 + anz
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= 2x.2+z=8t+3(0,06-t)+2(0,08—y—z—1t) @
X = 0,085m°]
(1),(2),(3),®) y = 0'02mol
_
7 = 0,01m°l
| t=0,01m

Gan nhit

= M = Mg2+ + Mg 3+ + My 2+ + My 3+ + Myy+ + M- = 54,985 gam —— |55 gam
Fe Fe Zn Al NH &

Cau 9: Pap an D

NO NO, mol
KOH g4y =0,

_ 1
0,3mel U N, N, Nz = 0,05™
Mg
P (gm0, — | e
m gam 34 NaOH Mg(OH
A{ﬁlml — {Alg((OH))Z}
k f) m+39,1 gam 3
NO3

Nhén xét: Chi c6 NO phan &rng v&i O, tao thanh NO, va bi hip thu vao nwéc
= nyo = ng —ny = 0,3 —0,2 = 0,1™°!

m —mp 391

Tacé: Noy- = 17 = 17 = 2,3m0] = ZnMg + 3nAl
., Dyg 4 2nyg+3ny =23 Nyg = 0,4mo!
Lai co: == mol
ng 5 n, = 0,5
BTE 2nyg + 3ny — 100y, — 8ny,o — 3ny

9 — 0,0375mel

- >Nnpt =

8

BTNT N
_ nHNogpu = ang + 3nA] + ZnNZ + Nyno + ZnNZO + ZnNH4N03 = 2,875m0]
~—

nNo 3‘(A)

120
= DHNO3, e 2,875.m = 3,45™° = Mg2hNo, = SMyno, = 106,75 gam

BTKL
My2 gy py = Mp + my2 HNO 3 — Mkhi = 1098,85 gam

5.213 Gan nhat

m 0,
A0S 40004 = .100% = 9,69% ————>

= Co = —
Hoa1(N03); M2 sau pu 1098,85
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Cau 10: Papan A

CO, = a™°!
— Jmol
v N, =b 1
Mg M, :"540 =
Al HNO3 = 0,05mol 29 =0 08m01)
MgCOs H,S0, = 0,45M°!
AI(NO3)3 Mg2+ Al3+ NH+
14,76 gam x J 02851 xmol ymol NaOH oy =
S0%~
0’45m01
BTNT Mg

— — mol
— nMg(OH)Z nMgé—(}—) 0,285

BTPT (X)

— 303+ + Ny = 20502- — 2ny2+ > 3x +y = 2.0,45 - 2.0,285 = 0,33

4nyps+ + Nygy = NNaOHyy — 2DMg2t = 4x+y =1-2.0,285 = 0,43

max

(1,(2) { x = 0,1m0!
_—

y = O)ogmol
BTNT H 2ny,s0, + NuNo; — 2Ny, — 4Ny}
—>nH20 = 5
2.0,45+ 0,05 - 2.0,08 — 4.0,03 1
= = (,335™°
2
BTKL
——— My = My2 + mHN03 + mH2504 — My — mHZO = 2,7 gam
. = 0,145™!
Y7 My 540
29

Ngo, + Ny, + Ny,0 =Ny — Ny, = 0,065™! = a+b+c= 0,065

mco, + my, + my,o = my —my, = 44a + 28b + 44c = 2,7 - 0,08.2 = 2,54
2nco, + 12ny, + 10ny,0 = npNo, + 20,50, — 20y, — 100y

= 2a+12b+ 10c = 0,49

_ mol
@@ (2= 0025 0,02.28
s

b =0,02m°" = %my, = 5o+ 100% =[20,74%

c = 0,02mo!

1 Mg(OH),
0,285mol

(1
(2)

(3)
(4)

)

205 | Tran Nguyén Trong Nhin - 11A2 - THPT chuyén Lé Quy Dén - Da Ning
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Cau 11: Pap an B

Cco,
N2 — amol
Y N0 =l
My=29,8 2¥ =
M \H, = 0,06™!
MgO H,S0,
8Y (T NaNo; BaCl ; |
MgCO; ol —— BaS0, = 0,69™°
20,48 gsm MgS0, = x
X Na,S0, = y™ Ba (OH); L BaS0, = 0,69™°
863 gam ((NH,),S0, =z") [T { Mg(OH), }
195,57 gam
BTNT S
——— B0, = NMgso , + NNayso, T N(NH,),s0, @ X+ Y +2=0,69 (1D
BTNT Mg m; —Mg,so, 195,57 — 160,77 i
= = = = 0,6m0 2
— > NpMg(oH), = X g ) (2)
My = Mygso, + MNga,50, + M(NH,),504 = 120x + 142y + 132z = 84,63 (3)
— mol
(1),(2),3) x =06 | BINT Na ol
—{y = 0'075m0 — NNano 3 = anaZSOA, = 20,075 = 0,15
z = 0,015™°!
BTNT N n —2n 0,15 - 0,015.2
————ny, +ny,0 = NaN O3 . (NH4)2504 =a4+b= > - 0,06mol (4)
BTNT S ol
— Ny, s0, = Naso, = 0,69
BTNT H 2n —2ny, — 8n 2.0,69 — 2.0,06 — 8.0,015
nHZO — H,S04 Ho (NH4)2504 — — 0,57'm01
2 2
BTKL 5'96 mol
—— My = M2 + My,N 03 + mH2304 — My — mHZO = 5,96 gam = ny = m = 0,2
= n¢p, = Ny —ny, — (ny, +ny,0) = 0,2 — 0,06 — 0,06 = 0,08™!
my, + my,o = My — M¢o, — My, = 28a + 44b = 5,96 — 0,08.44 — 0,06.2 = 2,32 (5)

®,65) (a=0,02m 0,04
{b — 0,04m0l — 7oMNz0 = 5o 100% =
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Cau 12: Pap an B

1) NaOH =0,17m0l
@ M s H, + {Fe + NaAlO,
amol g
6 gam
Al Al NO
Nung Cu 2 phan bang nhau 7 N,O
CuO —_— X F mol gt mol
Fe.0 e @ {st04=0,4 } aml (H, = 0,02
3Y4 A1203 HN03=Xm01
N~———
12,75 gam A13+ Cu2+ Fe2+ Fe3+
Y{ NH} SO0%~
0’4m01
49,17 gam
BTNT Na 1ol BINT Al mol
——>NNaal0 , = NNaon = 0,17™% ————— ny = nyaap, = 0,17
my — My — Mgy, — M 12,75-0,17.27 — 6
. no(x) — X Al — Cu Fe — - — 0'135m01
Np
= Npp,0; = ?,(X) = 0,045™
BTE 3ny; 1
— g, =——=a= 0,12m°
Lo, My T many (mc, +mge) — Mgz~ 49,17 — 0,17.27 — 6 — 0,4.96 _ 0. o1l
NH 18 18 '
BTNT H n + 2n —2ny., — 4nyy+
Mo = HNO 3 sto42 H, NHY _ (0.5x + 0,36)™!
BTNT O
—3ny,0, + 3NHNo, = (nNO + nNZO) + hy,o
N~—— —_———
nz—ny,

= 0,045.3 + 3x = 0,1 + 0,36 + 0,5x =
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Cau 13: Pap an D

NO = bmel
Z Nzo = Cm01
Mz=40,5 Co,
Al NaHSO0, = 1,2
25 FeC03 + — Amol - (Na 1
18,12 gam (Fe(NO3), HNO3 = a AR+ 1 Fe(OH);
4 3+ 5 NaO Hpay =1,4™° 0,08mol
Fe
|| (oo )
\s07-) anttz
BTNT S -
—— NNa,50, = NNaHs o, = 1,2
BTNT Na -
—>NNaal0 , = NNaoH T NNakso , — 20Na,s0, = 0,28
Nypt = Nnaon — 4Na3+ — 3Npe3+ = 1,4 — 4.0,28 — 3.0,08 = 0,04mol
Xét hon hop X, ta co:
BTNT Fe _ mol
—)HFeCO3 + nFe(N03)2 = nFe(OH)3 = 0 08m01 PEN { nFeCO3 - 0;06
116Neco, + 180npe(no,), = Mx — My = 18,12 - 0,2827  (Npenoy), = 0,02™
Xét hon hop khi Z, ta co:
BTNT C B _ 0.06m .
—Nco, = Npeco; = Y, (D

BTNT N
E— ane(N03)2 + nHN03 = Nyo + ZnNZO + nNHI = 0,022 +a=b+ 2c+ 0,04 (2)

Vo 405 0,06.44 + 30b + 44c 205 3)
= = =
z ’ 0,06 +b+c ’

— mol
DG

— ) b=0,04

c = 0,06

Cau 14: Pap an C

NO = Zmol
Y N02 — tmol
T - 1
Fe,0, = 0,04™! dy, =2 (C0, = 0,06™
Fezozl- 0 06m01 N NaNO3 — O,lZmOl H
e 3— Y HN03 — 1,O8m01 NaNOZ
Cu = 0,21‘1’101 Na+ Cu2+ Fez_+_ Fe3+
X {0,12mol gmol  ymol  ym Nung CuO
NO3 FeO
F6203

208 | Tran Nguyén Trong Nhin - 11A2 - THPT chuyén Lé Quy Dén - Da Ning



Phit trién tir duy giai sang tao giai bai tap chuyén dé Héa hoc V6 co' | Chuyén dé HNO3

BTNT Fe
———> N2+ + N3+ = 3Npe,0, T Npeco;, = X +y =0,18 (D
M4y gizm = 16.0,16 + (188 — 80).0,2 + (180 — 80)x + (242 — 80)y = 48,96 (2)

(1),(2) — mol  BTNT N
{x 0,06 = ny,+ + 20 2+ + 2Npe2+ + 3Np3+ = 1m0

—_— n —
y = 0,12™! NO3 o

BTNT N
—> 1o + nNOz = NNaN 03 + nHN03 — nNOBT >z+t= 0,12 + 1,08 —-1= 0,2 (3)
BTE
— 3r1N0 + nNOz = 2ncu + nFe304 =>3z+t= 0,22 + 0,041 = 0,4‘4 (4)
(3@ (z = 0,12mol 0,12.30 + 0,08.46 + 0,06.44 Gan nhét
T { ol D= =954———[95
t = 0,08™°! 4.(0,12 + 0,08 + 0,06)

Mo MP*  Fe* NHP NO = xmol
X Fe;0, = 0,01 + HNO3 —— {117 gam  0,15mel + Z {N 0 mol} + H,0
43,62 gam ( Fe,05 = 0,06™° 2,1mel NO3 6,66 gam 2 y
131,8 gam
BTKL my + m — My, 8 — M
nH20 _ X HNO 318 mu 0i 7 _ 0197m01
BTNT H n —2n
—— HN O3 _ H20 _ 0,04m°!
My, i — Myn+t — Mee3+ — Myt
DNO,; _ mu 0i M = Fe NHZ _ 1,79mol
BTNT N
————> 1o + anZO = nHN03 - nNO?T - nNH;{— => X+ Zy = 2,1 - 1,79 - 0,04 (1)
my; = mNO + mNZO = 30X + 4‘4‘y = 6,66 (2)

1,2 {X:O,ogmol BTE
s

y = 0,09™! D.Nyn+ + Npey0, = 8Ny +3nyo + 8ny,0

11,7n
=

=3
+ 0,01 = 0,04.8 + 0,09.3 + 0,09.8 = M = 9n 2 o M=27>
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Cau 16: Pap an D

co,
Y{NZO}
NO
Mg HCI
{Feco3 } + {HNO?)} N CU max =0,225™°! NO
Fe(N03)2 W Mg2+ Fe3+ H* 0,03mol
68,64 gam X{NHI cr- Nog} T [ et =227 {Fe(OH)3}
Mg(OH),
66,36 gam
X phan &ng t6i da v&i 0,225 mol Cu tao 0,03 khi khi NO = nging X = 4nyo = 0,12m°!
BTE  trong X _ B B o BINT Fe B ol
—— 0% X = 2n¢, —3nyo = 0,225.2 — 0,03.3 = 0,36 ———— > n, op, = 0,36
BTNT Mg 66,36 — 0,36.107
e 4 nMg2+ = nMg(OH)Z = = O,4‘8m01

58

trong X =0 04m01
)

NNH; = NNaO Hypay — ZnMgz+ — 3Npe3+ — Nyt

Mgo2- + Myoz = M2 — Myg — Mpe = 68,64 — 0,48.24 — 0,36.56 = 36,96 gam

60nco3- + 62nyo; = 36,96 neoz- = 0,12™
BTDT o i,
2nCO§_ + NNoz = 2nge2+ = 0,72 NNoy = 0,48
BTNT C mol
— N¢3- = Ngo, = 0,12

BTE
{—) 8ny,0 + 3nNo = 2Ng + Npez+ —8nyyy =1 {nNZO = 0,08m°!

ny,o + Nyo = Ny —Ngo, = 0,32 -0,12 = 0,2 nyo = 0,12m°!

0,12.44 + 0,08.44 + 0,12.30 Gan nhit
=dv, = 0,32.4 = 9,6875 ———[10]

Cau 17: Pap an B

; NO N,O
it
Y DZ%” {NZ o,ol_zlr%wl }
Al Cu H,S04 BaCl,
A FE(NO3)2 —_— —>BaSO4
“ ~——
28,4gam \ MgCO; Fe"t AP+ Mg?* Cu®* 0,53mol
B |
65,48 gam NHf SO5~ NaOH Na;30,
—_— ‘Lmax + HZO
31,92 gam NH3
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BTNT S o BINT Na ol
——— Ny,50, = NBaso, = NNa,so, = 0,53™" ————— nyyon = 2NN,,50, = 1,06

Xét phwong trinh NHf + OH™ —— NH; + H,0 = nyy, = ny,0

BTKL
— — — _ mol
—— My, + Myy, = Mg + My,oy — My — My,,s0, = 0,7 = ny,0 = nyy, = 0,02

BTNT H B 2ny,s0, — 4Nyy; — 20y,
nHzO(B) - 2

= 0,47™!

BTKL
—my =y + mH2504 — mg — mHZO(B) = 6,4 gam

my _ 6,4

= =0,2m = [V, = 4,48 lit
M, 16.2 z !

>Ny = —

Cau 18: Pap an C

COo,
Z {NZO}
{NaHSO4=1,32m°1} 42=30{ g,
X {Mg Al } HN 05=xMol
19.08 gam (MgCO3; Al,03
m(=4,8 gam v {Mg2+ J\Ehs Na+} NaOH g, | Mg(OH)
171,36 gam NH{ S03" m%g
4’8 mol
nO(X) = E = 0,3

Khi cho dung dich tac dung v6éi NaOH du ta c6: nyg2+ = nygon), = 0,34™

Xét dung dich Y ta co:

BTDT _ _ na =0 2 mol
— 303+ + Ny = 2Ngp2- — N+ — 2Nyg2+ = 0,64 PN Al )

— mol
271y + 18nyy3 = My — Mgpz- — My,+ — My g2+ = 6,12 nyy; = 0,04

BTNT C 3 Mg — 24nMg(X) - 271’1A1(X) — 16n0(x) B Sl
—NpMgco; = N¢ = 12 = 0,06

BTNT Mg
- -5 — _ — mol

rlMg(X) nMg2+ nMgC 03 0,28
BTNT O Doy, — 3NpMgco 4 mol  BTNT Al mol
)nA]203 = 3 = 0,04‘ —)nAl(X) = Np3+ — ZHA1203 = 0,12

< Nco, — NIN,0

'Bat nHZ = ymOI = % =2= nNzO = Zy — nCOz = (Zy - 0,06)m01
H;
BTNT H NNaHso , — NHNO3 — 4nNHI — 2ny,

R —
nHzO

> =0,5x—y+ 0,58
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BTKL
—— m + Myng ; + Myanso , = My + Mz + My,o

= 19,08 + 63x + 120.1,32 = 171,36 + 90y + 18(0,5x — y + 0,58) = 54x — 72y = 4,32

BTNT N
>2ny,0 + Ny = Do,y = 2(2y —0,06) +0,04) =x = x—4y = —0,08

— — mol
Ta c6 hé phwong trinh {SZX 72y = 4,32 {

4y = 0 08 y = 0'06m01

Cau 19: Pap an B

NO
T {Noz} + H,0
0,325mol { H,
NaOH Mg(OH),
H,S0, = 0,5™°! (AP+ Mg?h —— | { Fe(OH),
X Fe(N03)2 +14 HCl=0,25m t—— | | * v Fe(OH);
t 0,05mo! J HNO; = 0,1m°l 74 Fe Fzgol QN 34,46 gam
FeO NHf  CI-
m gam qmol 0,25mol AgNO 3 Ag
\S0Z~ = 0,5™°! ) {AgCl}
78,235 gam 46,675 gam
Tham khao anh Nguyén Thanh Tin
BYKL my + ny,s0, + Nyg + Ngno, — M — My /m — 22,02 mol
L _ (o220
18 18
BTNT H 2Ny,50, T Ny + Nunoy — 20,0 — 4Nyyp 1 m — 22,02 mel
_— nH = = —( '3 —_——— a)
2 2 2 9
1 m — 22,02 mol
= Z Do +N0,) = N7 — Ny, = [0,325 - 5(1'35 = 4a)]
BTNT N ol
- N(NO +NOy) = 2DFe(NO3), T NHNO; — NNyt = (0,2 —a)
1 m— 22,02
= 0,325 — §<1’35 —— 4a> =02—a (1)

Quy déi hén hop, ta coé:

KL KL
{N =0 1mol l {NHI — amol l
701my\ ™! > L Yo =o025m

X
m gam ko = (40000) ) 78,235 gam tSO4_ _ O,Sm(’])
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BTKL
— My —my — Mg = Mz — Myyt — Mcj- — Mgp2-
701m
m — S500 1,4 = 78,235 — 18a — 0,25.35,5 — 0,5.96 = 21,36 — 18a 2)
(1,2 {m = 31,38 gam
_—
a=0,01me!

x . A
Xét hon hop két tia sau khi cho AgNO3 vao dung dich Z thu dwoc | {Ag%ll}

N————
46,675 gam

BTNT Cl B _ 0.25m0 B _my - Mpgg 0.1l
2 Daga = Ne- =Y, = Dpe2+ = Mag = — 0= =Y
BTDT (Z)
—————>3ny3+ + 2Nyg2+ + 3Npe3+ = Ngp- + 2Ng2- — 2Npe2+ — Ny
= 3x+2y+3z=1,04 3)
my 3+ + Myg2+ + Mpe3+ = Mz — Mpe2+ — My — Mej- — Mg2-
= 27x + 24y + 56z = 15,58 (4)
701m mol ol
Now, = 70000 ~ °° = MFeo = Moy ~ ONrenoy); = 0,25
BTNT Fe ol
_— nFez+ + nFe3+ = Nfeo + nFe(N03)2 = nFe3+ = 0,2 (5)
x = 0,1m!
(3).(4).(5) ’ 27x  27.0,1
— Ty = mol = 9hmy; = — = ———.100% = (8,69
z=0,

Cau 20: Pap an B

H,
0,06mol \NO,

Mg
{ Fe30, }+ HCl — Mg2* Fe?* Fed+

Fe(N03)2 0,58me! X xmol ymol AgNO 3 NO + AA%I
14,88 gam NHlZf Ha, .- 001l g
2 Mo E -
30,05 gam 84,31 gam
o R m, —my,q 84,31 —0,58.143,5 .
Xét hon hop két tua AsgCII =Ny, = 108 = 108 = 0,01
0,58mo

~———
84,31 gam

BTE
—— N2+ = Nyg + 3nyo = 0,01+ 3.0,01 = 0,04™!

ny+ = 4nyo = 0,04™°!
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Mg2+ Fe2+ Fe3+

X'thx h X Xmol 0‘04mol ymol
CLhOnROPMINHY  HE -
zmol 0,04 mol 0,58mol
BTRT (X)
—— 202+ + 3Nge3+ + Ny = D= — 2Npe2+ — Ny+ = 2x+ 3y + 2 = 0,46 (1)
=30,05
O, 24x + 56y + 18z = 30,05 — mp.2+ — my+ — Mg~ = 7,18 2)
BTKL my2 + myg — Mg —m
N0 = h HC118 X H _ g, 24mol
BTNT H Npel — N+ — 2Ng,0 — 4Ny}
———ny, = — = (0,03 — 2z)™!
= nyo + Nyo, = 0,06 — ny, = (2z + 0,03)™!
BTNT N Nno + Nno, + Ny +
——> Npe(N03), = 22 L = (1,524 0,015)™!
BTNT Fe Npe2+ + Npe3+ — Npe(nog), (Y + 0,04 — 1,52 — 0,015\™
- nFe3O4 = 3 = 3
m, 2=14,88 gam 232(y — 1,5z + 0,015)
24x + 180(1,5z + 0,015) + . = 14,88 gam (3)
x = 0,015™°!
1,2),3) ’ 24.0,015 Gin nhét
———— 1 y=008™ = %my, = == 100% = 16,94% T,
z = 0,01 ’
Cau 21: Pap an B
{NO
Z Nzo}
Al V\-vﬁt NZ
Mg H2504 t0
X Al(NO3) +{N NO —01m01}_) 3 2
MgnoD,) AP Mg™) naor 07270 ( AI(OH); ) Mg (A0,
cilicbe Na* SO bugcom,) — Laieo )
11,54 gam 0,1mol 0,41mol g 2 - ° -
12,96 gam

Do thu dwoc két tiia cwe dai nén dung dich sau phan ng thu dwoc chira mu6i duy nhat la

BTNT Na,S ny,+ + N
NazS0; ———— Ny s0, = gz~ = ——o—ie = 0,41™
APY BTDT Nnaony 0,72
Mg*tt —— g, = == 0,36™" = my3+ + my,e+ = 12,96 — my = 7,2 gam
02~
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= Mg2gay pp = Mpp+ + Myg2+ + My,+ +Mgo2- = 48,86 gam

BTNT H mol
_— nHZO = nH2504 = 0,4‘1

BTKL

—— mz = my + My,s0, + Mnano 3 + My2 gay pe — Mu,0 = 3,98 gam
m 3,98 Gin nh4t
= nZ = M—Z = 199 = 0)11“10l = V == 2,466 ll,t &
Z ﬁ.ll-

Cau 22: Pap an B

CcO 24 +
Mg — amol 2 Mg Na
HNO; = 0,12™! N,0 mol  1,64mol
MgCO; = bme! +{ 3 mol} Z 1\? +Y{ XL _ ¢ +H,0
mol NaHSO, = 1,64 2 NHj SOz
Mg(N()g)z =C H2 ymol 1‘64_mol
30,24 gam 215,08 gam
BTPT (Y) mol
— 202+ + Ny = 2ngz- — Ny,+ > 2X+y = 1,64 (1) WO {X =0,8 1
mMg2+ + mNHI = 215,08 - mNa-l- - msoi— = 24‘X + 18y = 19,92 (2) y = 0’04_1110
Mmyg + Mpgc 04 + Mpg(NO3), = 30,24 = 24a + 84b + 148c = 30,24 (3)
BTNT Mg
—_— nMg + nMgC 03 + nMg(NO3)2 = nMg2+ =>a+b+c= 0,8 (4‘)
30,24.0,2857 ol
no(x) = T = 0,54‘ = 3nMgC 03 + 6nMg(N03)2 = 0,54‘ = 3b + 6¢c = 0,54‘ (5)
— mol
e |27 0068 NT G 1 1
—————{b = 0,06 ———— ncg, = Nygco, = 0,06™' = ny,g = ngo, = 0,06
c = 0,06™!
BTNT N ny = ZnMg(Noz)z + NyNoy — 4nNH1- _ 2.0,06 + 0,12 — 4.0,04 _ 0'04m01
2 2 2
BTNT O
— Niy,0 = 3NMgeo ; T ONMg (N0 5), T NHNO ; — 2N¢o, — NN,0
=3.0,06 + 6.0,06 + 0,12.3 — 0,06.2 — 0,06 = 0,72™M°!
BTNT H NyNo ; + NNaHso , — 4HNH;; - ZnHZO 0,12 + 1,64 — 4.0,04 — 2.0,72
—_— nHZ = =
2 2
= 0,08™!
0,06.44 + 0,06.44 + 0,04.28 + 0,08.2 Gan nhit
=>qa= =6,833 —— 6,5
¢ 4(0,06 + 0,06 + 0,04 + 0,08)
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Cau 23: Pap an C

Tham khao anh Lim Manh Cwong

(
FeCO3 ol | Mg?* |Na®™ NH{ | CO,
= mol
x { Mg }_I_{NaHSP?IGO 2 } v pert | L $+ 7 { }+H20
o e Fe(NO3), 3 L Fe3* zméll J - ,
M ppi kim =18,4 gam kim loai 12,3 gam
268,1 gam
My loai = My — Mppi kim = 47,6 — 18,4 = 29,2 gam
My — Mgy, — My,+ = Mgp2-  268,1 — 29,2 — 2.23 — 2.96 |
= nNHI = 18 = 18 = 0’05m0
CO, = a™!
x at+b+c=0,15 (1)
- , _ 1
Xéthonhopkhi  Z  yNO=Db" = {44a +30b+2c=123 (2)
H2 — Cmol
12,3 gam
nHN03 = zncoz + 4‘nNO + anZ — NiNaHS 04 = (Za + 4b + 2c — 0,2)m01
BTNT N
— 2NpeNo3), T NHNO; = NNo + Nypf
Mphi kim ~MCO 3
62
18,4 — 60a
— mol
oo (3701
———— b =0,25™°
c = 0,2m°!

( \
Mg2+ = xmol [Nat NHj L

, . 2mol 0, 05mol BTPT
Xét dung dich Y { Fe?t = ymol = ——2x+2y+32=22-2-005 (4
Fe3t = Zmol Sz(n)é‘l J
kim loai
BTE
— 2ny g2+ + Npes+ = 3nyo + 2ny, + 8nyyy = 2x+y = 1,55 (5)
Mgy, = Myg2+ + Mpe2+ + Mee3+ = 24X + 56y + 56z = 29,2 (6)
x = 0,75™°!
(4),(5),(6) ’ Gan nh4t
—— 1y = 0,15™! = mpeg0, = 0,15.152 = 22,8 gam ———— [23 gam|
z = 0,05
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