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I. CO SO CUA PHUONG PHAP

1. Nguyén tiic chung

Quy ddi 1a mot phuong phép bién dbi todn hoc nham dua bai todn ban dau 1a mot hdn hop
phirc tap vé dang don gian hon, qua d6 1am cho céc phép tinh trd nén dang, thuan tién.

Khi 4p dung phuong phép quy d6i phai tuan thii 2 nguyén tic sau :

+ Bao toan nguyén td.

+ Bao toan s oxi hod.

2. Céc huéng quy déi va cha

(1) Mot bai todn c6 thé c6 nhiéu hudng quy doi khac nhau, trong d6 ¢6 3 huéng chinh :

Quy ddi hdn hop nhiéu chét vé& hdn hop hai hodc chi mot chét.

Trong trudng hop nay thay vi giit nguyén hdn hop céc chit nhu ban dau, ta chuyén thanh hdn
hop véi s6 chét it hon (ciing clia cdc nguyén t d6), thuong 1a hon hop 2 chét, tham chi 1a 1 chat
duy nhat.

Vi du, v6i hén hop céc chit gém Fe, FeO, Fe;0,4, Fe,0O; ta cé thé chuyén thanh céc td hop sau
: (Fe va FeO), (Fe va Fe;0,), (Fe va Fe,03), (FeO va Fe;0,), (FeO va Fe,0;), (Fe;0,4 va Fe,05)
hodc Fe,O,.

Quy d6i hon hop nhiéu chat vé cdc nguyén tir trong ung.

Thong thuong ta gip bai toan hdn hop nhiéu chat nhung vé ban chat chi gom 2 (hoic 3)
nguyén td. Do d6, c6 thé quy doi thang hdn hop dau vé hdn hop chi gdm 2 (hodc 3) chat la cac
nguyén tur tuong tng.

Vi dy ; (Fe, FeS, FeS,, Cu, CuS, Cu,S) —42 305 (Cy, Fe, ).

Khi thuc hién phép quy dbi phai dam bao :
* S6 electron nhuong, nhan la khong ddi (DLBT electron).
* Do sy thay d6i tac nhan oxi hod — c6 su thay ddi san pham cho phi hop.
Thong thuong ta hay gip dang bai sau :
Kim loai —OXH 5 Han hop san pham trung gian _OXH, o San pham cudi

Vi du : Qud trinh OXH hoan toan Fe thanh Fe*



+02

exOy

Fe Fe**

O day, vi trang thdi dau (Fe) va trang thdi cudi (Fe**) & hai qud trinh 13 nhu nhau, ta c6 thé quy
d6i hai tic nhan OXH O, va HNO; thanh mét tdc nhan duy nhat 1a O,

(2) Do viéc quy d6i nén trong mot sd truong hop sb mol mot chat c6 thé c6 gia tri Am dé tong
s6 mol m&i nguyén t6 12 khong dbi (bao toan).

(3) Trong qué trinh 1am bai ta thuong két hop st dung céc phuong phép bao toan khdi lugng,
bao toan nguyén té va bao toan electron, két hop véi viéc so d6 hoa bai todn dé tranh viét phuong
trinh phan tng, qua d6 rit ngin thoi gian lam bai.

(4) Phuong 4n quy ddi tdt nhat, c6 tinh khai quat cao nhit 1 quy ddi thing vé cdc nguyén tir
twong (mg. Py 1a phuong 4n cho 161 giai nhanh, gon va d& hiéu biéu thi ding ban chit hod hoc.

II. CAC DANG BAI TOAN THUONG GAP
Vi du 1: Nung m gam bdt sit trong oxi, thu dugc 3,0 gam hdn hop chit rin X. Hoa tan hét hdn
hop X trong dung dich HNO; du thodt ra 0,56 lit & dktc NO (12 san pham khir duy nhét). Gi4 tri
cua m la:

A.2,52 B.2,22 C.2,62 D. 2,32
Giai:

So d6 hod bai todn:

Fe
Khi NO
Fe +[0] X FeO + dung dich HNO; / (0,56 lit, dktc)
Fe,O,
Fe.O Dung dich Fe**
34
m gam 3,0 gam

C6: nyo = 0,025mol
Trong trong hop ndy ta cé thé quy doi hon hop ban dau vé cdc hon hop khdc don gian gom hai
chat (Fe va Fe;0;;, FeO va Fe,0;3 ; Fe;0y4 va Fe,Oz; Fe va FeO; Fe va Fe;0, ; FeO va Fe;0,
hodic thdm chi chi mét chat F. e,0, o ddy tdc gia chi trinh bay hai phwong dn 16i wu nhat
N Fe : x mol
Phuong dn 1: Quy doi hon hop X thanh
Fe,O,; : y mol

Theo bao toan khdi Iuong: 56x +160y = 3,0 (1)

Céc qué trinh nhuong nhan electron:



Fe — Fe'" +3e N” + 3¢ — N7
X 3x 0,075 0,025
Theo bao toan electron: 3x = 0,075 = x =0,025 (2)

x =0,025
y=0,

Fe : 0,025mol

: Vay X gém
Fe,0; :0,01mol

Tu (1) va (2) = {

Theo bao toan nguyén t6 dbi véi Fe:

Enpe = e + 2N, = 0,045 mol=> m =56.0,045= 2,52 = Ddp dn A

o x Fe : x mol
Phuong dn 2: Quy d6i hon hop X thanh
FeO : y mol

Theo bao toan khdi lugng: 56x+72y = 3,0 (3)

C4c qua trinh nhudng nhén cuda eletron:

Fe’ > Fe**+ 3¢ ; Fe™” — Fe’'+ le : N” + 3¢ — N7
X 3x y y 0,075 0,025
Theo bdo toan eletron: 3x + y = 0,075 (4)

x=0,015
y=0,03

Fe:0,015 mol

T 3) @) =
r )@ { FeO:0,03mol

: Vay X gom: {

Theo bao toan nguyén t6 dbi véi Fe:
YNg = Nge + Ngeo = 0,045 mol = m = 56.0,045 =2,52 = Pép 4n A.
Vi du 2: Hoa tan hoan toan 30,4 gam ran X gom ca CuS Cu,S va S bang HNO; du, thoat ra 20,16
lit khi NO duy nhat (dktc) va dung dich Y. Thém Ba(OH), du vao Y thu dugc m gam két tua. Gid
tri cua m la

A. 81,55. B. 104,20. C. 110,95. D. 115.85.
Giai:
Cu:x mol

Qui d6i hén hop X thanh
CuS:y mol

Theo bao toan khdi lugng: 64x+96y= 30,4(5)

So dd hod bai todn:

+2
Khi NO
0 +5
X Cu + HNO; du / (20,16 lit , dktc) 2
2+ + Ba(OH), du Cu(OH
CuS’ Dung dich Y | €U 240§ | CuOH),

2- BaSO
30,4 gam SO, >

m gam



Céc qué trinh nhuong nhén electron
Cu’ > Cu™+2 ; CuS—>Cu™+S*+ 8 ; N’+3 — N7
X — 2x y ——» 8y 277 - 09
Theo bdo toan eletron: 2x +8y =2,7 (6)
x =—0,05 ‘ {Cu :=0,05 mol

X gom

Tu (5),(6) =
y =0,35 CuS: 0,35 mol

Neyom, = ZnCu =0,3mol

Theo bao toan nguyén td:
N5, =Ng =0,35mol

= m=98.0,3 +233.0,35 = m=110,95 = bdpanC
Vi du 3: Hon hop X c6 ti khdi so véi H, 1a 21,2 gdm propan, propen va propin. Khi d6t chay
hoan toan 0,1 mol X, tong khdi lugng ciia CO, va H,O thu dugc 1a

A. 18,60 gam. B. 18,96 gam. C. 19,32 gam. D. 20,40 gam.

Giai:

3 i CH » [CO
So do dot chay: { 38 L){ 2
H,0

3ty
Tong khdi lugng CO, va H,O thu duoc 1a:
M =44.0,3 +18.(0,06. 4 + 0,042) = 18,96 gam = Dép an B
= Twong tw co thé quy doi hén hop X thanh (C3Hg va C3Hg) hodc (CsHgva C3Hy) ciing thu dwoc
két qua trén
Vi du 4: Nung m gam bot Cu trong Oxi thu dugc 24,8 gam hdn hop chit rin X gdm Cu, CuO va
Cu,0. Hoa tan hoan toan X trong H,SO, didc néng thoat ra 4,48 lit khi SO, duy nhét (dktc). Gia
tri cua m la

A.9,6. B. 14,72. C.21,12.

D.224.

Giai:
So d6 hod bai todn
Cu—19_sx C(;uo H,S0,d / 5)}3 ?n?)zl)

Cu,0 *  Dung dich Cu**

Quy d6i hdn hop X thanh Cu - x mol
u 01 hon an
Y o CuO: y mol

Theo bao toan khdi luong: 64x +80y = 24,8 9



Céc qué trinh nhuong nhén eletron:

C Cu*t + 2 . S 42 s+ PLBT
u —> Cu™ + 2e + 2e > x=02 (10)
X 2xX 04 02

Cu:0,2 mol
Cu0O:0,15 mol

b

Tu (9) va (10) =
o (9) va (10) {yzO,lS

: Vay X gom: {

Theo bao toan nguyén té déi v6i Cu
z N, =N =0,2 +0,15=0,35mol = m =64. 0,35=22,4 = DPépanD

> Twong tw c6 thé quy doi hén hop X thanh (Cu va Cu,0) hodc (CuO va Cu,0)

2. Quy déi nhiéu hop chit vé cac nguyén tir hodic don chit twong ting

Vi du 5: (Lam lai vi dy 1) Nung m gam bot sat trong oxi, thu dugc 3,0 gam hdn hop chét rin X.
Hoa tan hét hdn hop X trong dung dich HNO; (du), thoat ra 0,56 lit (¢ dktc) NO (1a san phém khur

duy nhat). Gid tri cia m la

A.2,52. B. 2,22. C. 2,62. D. 2,32.

Giai:

o Fe : x mol
Quy do6i hon hgp X thanh:

O:y mol
So d6 hod bai ton:
Fe NO: 0,025 mol
e +5
Feﬂ—ﬂ({oo }w—<: Fe*: x mol
0> y mol

Theo bao toan khdi lugng: 56x + 16y = 3,0 (11)

Céc qué trinh nhuong nhan electron:

Fe — Fe® + 3¢:;0” +2 — 07 ;N” + 3¢ - N”
X 3x y 2y 0,075 0,025
x =0,045 Fe : 0,045 mol

Tu (11) va (12) = > Va A
(hvad2 {y:0,03 Vay X gom {Cu:0,03m01

m = 56.0,045 = 2,52 — Dép 4n A.

Vi du 6: Tron 5,6 gam bdt mét v6i 2,4 gam bot luu huynh rdi dun néng (trong didu kién khong c6

khong khi) thu dugc hdn hop rin M. Cho M tic dung véi luong du dung dich HCI thiy giai



phéng hdn hop khi X va con lai mot phan khong tan Y. Dé dét chay hoan toan X va Y cén vira da
V lit khi oxi (dktc). Gid tricua V Ia

A.28. B. 3,36. C.448. D. 3,08.
Giai:
Nhan thdy: Hon hop khi X gém H,S va H,, phan khong tan Y 12 S
Hdn hop H, va H,S ¢6 thé quy ddi thanh H, va S, nhu vy dét X va Y coi nhu dét H, va S, vi vdy
$6 mol H, bé“mg $6 mol Fe
2H, + O, — 2H,0
S + 0, - SO,

= Vo, = (%nFe +ng).22,4 =28lit

= Dép 4n A.
Vi du 7: (Lam lai vi dy 2) Hoa tan hoan toan 30,4 gam rin X gom Cu, CuS, Cu,S va S bing
HNO; du, thoat ra 20,16 lit khi NO duy nhét (dktc) va dung dich Y. Thém Ba(OH), du vao Y thu

dugc m gam két tha. Gid tri cua m 1a

A. 81,55. B. 104,20. C. 110,95. D. 115,85.
Giai:
Quy ddi hén hgp X thanh
Cu:x mol
S:y mol
Theo bao toan khdi lugng: 64x + 32y =30,4 (13)
So d6 héa bai todn: 2
0 Khi NO
x)Cu THNO, dy (20,16 1it, dktc)
0 Cu®*  +Ba(OH), du c+2 OH
+Bal
S Dung dich Y > l +6u( )
S0~ BaSO,
m gam

C4c qua trinh nhudng, nhan electron:

C’ - Cu”+2; S — S® + 66 ; N® + 3¢ — N7
X —p» 2 y ——» 6y 2,7 « 09
Theo bao toan electron:

2x + 6y =2,7 (14)



Tir (13), (14) = X = N . Cu :0,3 mol
u , A
y=035 XM 15.035mol

Theo bao toan nguyén td:
Neyom), =Ny = 0,3mol

{nBaSO4 =ng =0,35mol

= m=98.0,3 +233.0,35

= m=110,95

= Ddp 4n C.

Vi du 8: (Lam lgi vi du 3) Hon hop X c6 ti khdi so véi H, 1a 21,2 gdm propan, propen va propin.

Khi dbt chdy hoan toan 0,1 mol X. tong khéi lugng cia CO, va H,O thu duoc 12

A. 18,60 gam. B. 18,96 gam. C. 19,32 gam. D. 20,40 gam.
Cx . C:0,3mol
Quy d6i hon hop X thanh = ny=424-03.12 = 0,64 mol
H:y mol
So dd chay:
C +0,.4° CO,
H H,O

Tdng khdi lugng CO, va H,0 thu duoc 1a: m = 44. 0,3 + 18. 0,32 = 18,96 gam
= Dép 4n B.
Vi du 9: (Lam lai vi du 4) Nung m gam bot Cu trong oxi thu dugc 24,8 gam hdn hop chét rin X
gém Cu, CuO va Cu,0. Hoa tan hoan toan X trong H,SO, dic ndng thodat ra 4,48 lit khi SO, duy
nhét (dktc). Gid tri cia m 12

A.9.6 B.14,72. C.21,12. D.224.
Giai:
Cu:x mol

Quy ddi hén hop X thanh
O:y mol

Theo bao toan khdi lwong: 64x + 16y =24,8 (15)

So dd hoa bai todn :
SO,

Cu—9 s X {Cu } H,80, d (0,2 mol)
O i :

Cu2+
m gam 24,8 gam 0*

Céc qué trinh nhuong, nhén electron:



Cu— Cu” +2; 0" + 2 — 07%;S" +2 — s*
X 2x y 2y 04 02
Theo bdo toan electron: x —y =0,2 (16)

x =0,35

Tu (15),(16
tr (1) >:>{y=0’15

. Cu:0,35 mol

Viy X gom {o 0,15 mol
= m=64.0,35 =224
= Ddp 4n D.
3. Quy dbi mét chét thanh nhiéu chat.
Vi du 10: Khi d6t chdy hoan toan mét polime X (tao thanh tir phan tmg ddng tring hop giita
buta-1,3-dien va acrilo nitrin) voi lugng oxi vira du théy tao thanh mot hon hop khi & nSng do ap
suat xdc dinh chita 59,1 % CO, vé thé tinh. Ti 1¢ s6 mol hai loai monome la

A. 3 B. 3

5 3

Giai:

c D2
2

1
3
Quy ddi polime thanh 2 monome ban dau
CHs — 4CO, + 3H,0

X 4x 3x
CH;N — 3CO; + 1,5H,0 + 0,5N;
y 3y 1,5y 0,5y

Ta co:

m:owl:f
Tx+5y y

1
= 3 = DPdpanC
4. Quy ddi tac nhan oxi hoa
Vi du 11: (Lam lgi vi dy 1) Nung m gam bt sat trong oxi, thu dugc 3,0 gam hdn hop chat ran X.
Hoa tan hét hdn hop X trong dung dich HNO; (du), thoat ra 0,56 lit (dktc) NO (1a san phém khur
duy nhat). Gi4 tri cia m 1a:

A.2,52 B. 2,22 C.2,62 D. 2,32



Giai:

So d6 héa bai todn:

Fe
NO
FeO dd HNO
0]
Fe—=— X1 0 . < (0,025 mol)
3 3+

FC3O4 dd Fe

m gam 3,0 gam

Thay vai tro oxi héa cia HNO; béng [O], ta co:

Fe
FeO
Fe—PL X —BL__Fe,0,
() Fe,O, (+%) ~
Fe,O,
m gam 3 gam

O day ta da thay vai trd nhén electron cia N* bang O:
N? + 3¢ - N° o 0"+2 —07
0,075 0,025
Theo nguyén tic quy doi, s electron do N** nhan va O° nhan phai nhu nhau:
= 2ngee = 0,075
= noe=+ = 0,0375

Theo bao toan khdi lwong: Mee,0, = My + Mpy = 3,0+16.0,0375=3,6 gam

Theo bao toan nguyén té dbi véi Fe: npe = 2D ke,0, = % = 0,045mol
= m = 56.0,045 = 2,52 gam
= Dép 4n A.
Vi du 12: (Lam lai vi du 4) Nung m gam bot Cu trong oxi thu dugc 24,8 gam hon hop chét ran X
gém Cu, CuO va Cu,0. Hoa tan hoan toan X trong H,SO, diac néng thodt ra 4,48 lit khi SO, duy
nhit (dktc). Gid tri cia m 1a

A.9,6 B. 14,72. C.21,12. D. 22.4.
Giai:

So’ d6 héa bai toan:



Cu Khi SO,

+O] H,50, d
Cu————X<CuO (0,2 mol)
Cu,0 Dung dich Cu**
m gam 24,8 gam

Thay vai trd oxi héa ctia H,SO, bang [O]:

Cu
Cu— 5 XiCu0 ——CuO
*) (%)
Cu,O
m gam 24,8 gam
O day ta thay vai trd nhén electron cua S* bang O:
S¥+2e 5S" o 0’+2e - 07
04 0,2

Theo nguyén tic quy doi: no+ =0,2 mol.

Theo bao toan khdi luong: mcyo =My + Mo+ = 24,8 + 16.0,2 =28 gam
2

=>m= —8.64 =224
80

= Dép 4n D.

IILI. BAI TAP TU LUYEN

Céau 1 : Dé hoa tan hoan toan 2,32 gam hdn hgp gdm FeO, Fe;0, va Fe,0; (trong d6 s6 mol FeO
bang s6 mol Fe,05) can diing vira di V lit dung dich HCI IM. Gi4 tri cia V 1a

A. 0,08. B.0,16. C.0,18. D. 0,23.
Cau 2 : Cho 11,36 gam hén hop gf”)m Fe, FeO, Fe,0; va Fe;0, Phan trng hét véi dung dich HNO;
loang (du), thu dugc 1,344 lit khi NO (san phém khtr duy nhit & dktc) va dung dich X. C6 can
dung dich X thu dwoc m gam mudi khan Gid tri ciia m 12

A. 49,09. B. 38,72. C. 35,50. D. 34,36.
Cau 3 : Oxi hod chim m gam Fe ngoai khong khi thu dugc 12 gam hén hgp X gom FeO, Fe;0,
Fe,0; va Fe du. Hoa tan hoan toan X trong HNO; thu duoc 2,24 1it NO (chit khir duy nhat, do &
dktc). Gid trim la

A.7,57. B.7,75. C. 10,08. D. 10,80.



Cau 4 : Dt chdy 6,72 gam bot Fe trong khong khi du duge m gam hdn hop X gom FeO, Fe;0,
Fe,0; va Fe du. Dé hoa tan X can ding vira hét 255ml dung dich chira HNO; 2M thu duoc V lit
khi NO, (San pham khir duy nhét, do & dktc). Gid tri ciia m, V lan luot 1a

A. 8,4 va 3,360. B. 8,4 va5,712.

C. 10,08 va 3,360. D. 10,08 va 5,712.
Cau 5 : Hon hop X gdbm Mg, MgS va S. Hoa tan hoan toan m gam X trong HNO; dic, néng thu
duoc 2,912 lit khi N, duy nhat (dktc) va dung dich Y. Thém Ba(OH), du vao Y dugc 46,55 gam
Kkét tha. Gia tri ciia m 12

A.4.8. B.7,2. C.9,6. D. 12,0.
Cau 6 : Cho 18,5 gam hdn hop gom Fe va Fe;0, vao 200ml HNO; dun néng. Sau phan tmg thu
duoc 2,24 lit khi NO duy nhét (dktc), dung dich X va con lai 1,46 gam kim loai chura tan. Néng
dd mol ctia dung dich HNO; da dung la

A. 2, 7M. B. 3,2M. C.3,5M. D. 2,9M.
Cau 7 : Hoa tan hoan toan m gam hén hop X gém Fe, FeCl,, FeCl; trong H,SO, dac néng, thoat
ra 4,48 1it khi SO, duy nhét (dktc) va dung dich Y . Thém NH; du vao Y thu dugc 32,1 gam Kkét
tia. Gia tri m 1a

A. 16,8. B. 17.,75. C. 25,675. D. 34,55.
Cau 8 : Hoa tan hoan toan 34,8 gam mdt oxit sét dang Fe,O, trong dung dich H,SO, dic néng.
Sau phan tmg thu duoc 1,68 1it khi SO, (san pham khtr duy nhét do & dktc). Oxit Fe,Oy la

A. FeO. B. Fe;0, C. FeO hoac Fe;0, D. Fe,0;
Cau 9 : Hoa tan hoan toan 25,6 gam chat rin X gom Fe , FeS, FeS, va S bang dung dich HNO,
du, dktc ra V lit khi NO duy nhét (dktc) va dung dich Y . Thém Ba(OH), du vao Y thu duoc
126,25 gam két tha. Gid tri ctia V 1a

A.17,92. B. 19,04. C. 24,64. D. 27,58.
Cau 10 : Cho hdn hop X gdm FeO, Fe,0; , Fe;04 v6i s6 mol bang nhau. Liy a gam X cho phan
g v&i CO nung néng sau phan tng trong binh con lai 16,8 1it hdn hop ran Y. Hoa tan hoan toan
Y trong H,SO, dic, néng thu dugc 3,36 lit khi SO, duy nhat (dktc). Gia tri ctia a va s6 mol H,SO,
da phan tng lan lugt 1a

A. 19,20 va 0,87. B. 19,20 va 0,51.

C. 18,56 va 0,87. D. 18,56 va 0,51.



Cau 11 : Hon hop X c6 ti khdi so v6i H, 1a 27,8 gdom butan, metylxiclopropan, but-2-en,
etylaxetilen va divinyl. Khi dot chdy hoan toan 0,15 mol X, tong khdi lugng ctia CO, va H,O thu
duoc la

A. 34,50 gam. B. 36,66 gam. C. 37,20 gam. D. 39,90 gam.
Céau 12 : Hoa tan hoan toan 14,52 gam hdn hop X gdm NaHCO; , KHCO; va MgCO; trong dung
dich HCI du, thu duoc 3,36 lit khi CO, (dktc). Khéi lugng mudi KCI tao thanh trong dung dich
sau phan ung la

A. 8,94 gam. B. 16, 7 gam. C. 7,92 gam. D. 12,0 gam.
Céu 13 : Cho 13,92 gam hdn hop X gdm Cu va mét oxit sit vio dung dich HNOs lodng du thu
duoc 2,688 it khi NO (san phém khtr duy nhét, do ¢ dktc). Co can dung dich sau phan tng thu
duogc 42,72 gam mubi khan. Cong thirc cua oxit st 1a

A. FeO. B. Fe;0, C. Fe,04 D. Fe;0, hoac FeO.
Cau 14 : Cho 9,12 gam hdn hop gém FeO, Fe,0;, Fe;0, tic dung voi dung dich HCI (du). Sau
khi cac phan ing xay ra hoan toan, dugc dung dich Y ; ¢6 can Y thu dugc 7,62 gam FeCl, va m
gam FeCl; . Gid tri ciam la

A. 4,875 B. 9,60. C.9,75. D. 4,80.

1A 2B 3C 4A 5C 6B 7D
&B 9C 10D 11B 12A 13A 14C



