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CHUYEN PE 4 : PHAN UNG HOA HOQC
A. TOM TAT Li THUYET
I. S6 oxi héa va cach xac dinh s6 oxi héa
a. Khai niém vé s6 oxi héa :

S6 oxi héa ciia mot nguyén t6 trong phan tir la dién tich ciia nguyén tir nguyén 16 do, néu
gid dinh rang lién két giita cdc nguyén tir trong phdn tir déu la lién két ion.
b. Quy tic xac dinh s6 oxi héa
® Quy tic 1 : SH oxi hoa cta cac nguyén t6 trong don chét bang 0.

Vidu: S4 oxi hoa cua cac nguyén td Na, Fe, H, O, Cl trong don chét tuong Ung Na, Fe,
H,, O,, Cl, déu bang 0.
® Quy tic 2 : Trong hau hét cac hop chét :

S6 oxi hoa cta H 1a +1 (trtr cac hop chit cua H véi kim loai nhu NaH, CaH.,, thi H ¢6 sb
oxi hoa -1).

S6 oxi hoa cta O 1a =2 (trir mot s6 trudng hop nhu H,0,, F,0, oxi ¢6 sb oxi hoa 1an luot
la: -1, +2).
e Quy tiic 3 : Trong mdt phén tir, tong dai s6 sé oxi hoa cua cic nguyén tb bang 0. Theo quy
tic ndy, ta c6 thé tim duoc s6 oxi hoa cia mot nguyén té nao dé trong phan tir néu biét sb oxi
hoa cuia cac nguyén tb con lai.

Vi du : Tim sb oxi hoa cta S trong phan tir H,SO, ?

Goi sb oxi hoa cia S trong H,SO4 1a x, ta ¢6 :
2.t +1.x+4.(-2)=0 = x=+6

Vay s oxi hoa ctia S 13 +6.
e Quy tic 4 : Trong ion don nguyén tir, sb oxi hoa ciia nguyén tir bang dién tich cua ion do.
Trong ion da nguyén tir, tong dai s6 s oxi hoa clia cic nguyén tir trong ion d6 bang dién tich
cua no.

Vi du 1 : S6 oxi hoa cua Na, Zn, S va Cl trong cac ion Na*, Zn**, S%, CI' 1an luot 14 : +1,
+2,-2,-1.

Téng dai s6 s6 oxi hoa cua cac nguyén t trong cac ion SO, MnOy, NH," 1an

luwotla: -2, -1, +1.

Vi du 2 : Tim s6 oxi hoa ciia Mn trong ion MnOy ?

Goi sb oxi hoa cia Mn 1a x, ta co :

Ilx+4.(-2)=-1 =>x=+7
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Vay s oxi héa ctia Mn 1a +7.
e Chii y : Dé biéu dién sb oxi hoa thi viét ddu trude, sé sau, con dé biéu dién dién tich cua
ion thi viét sb trude, diu sau.

Néu dién tich 1a 1+ (hodc 1-) c6 thé viét don gian 1a + (hodc -) thi d6i véi sb oxi hoa phai
viét diy di ca diu va chir (+1 hoic -1).

Trong hop chét, kim loai kiém, kiém tho, nhom luén c6 s6 oxi hoa lan luot 14 : +1, +2,
+3.
IL. Cac khai niém cin nim virng :
1. Chat khir

La chat nhudng electron, sau phan tmg sb oxi hoa ciia né ting 1én.
2. Chit oxi héa

La chat nhan electron, sau phan tng s6 oxi hoa ctia né giam xudng.
3. Sw oxi hoa (qua trinh oxi hoa)

La sy nhuong electron. Nhu vay chat khir c6 qua trinh oxi hoa hay bi oxi hoa.
4. Sw khir (qua trinh khi)

La sy nhan electron. Nhu vy chit oxi hoa co qué trinh khir hay bi khu.
5. San pham Khir

La san pham sinh ra tir qua trinh khr.
6. San pham oxi hoa

La san pham sinh ra tir qué trinh oxi hoa.
e Cach nhé : Ddi véi chat oxi hoa va chat khir : “khir cho o nhdn” (o 1 chét oxi hoa). Dbi
v6i qua trinh oxi hoa, khir : chat oxi hoa tham gia qué trinh khir, chat khir tham gia qua trinh
oxi hoa.
5. Phan tng oxi héa — khir 1a phan ung hoa hoc xay ra trong d6 c6 sy chuyén electron giita
céc chat phan (mg hodc phan tmg oxi hoa — khir 1a phan ting hoa hoc trong d6 c6 su thay doi
s6 oxi hoa ctia mot hodc nhiéu nguyén td.
e Chii ¥ : Do electron khong ton tai & trang thai tu do nén hai qua trinh oxi hoa va khir luén
xay ra dong thoi (tirc 1 ¢6 qua trinh oxi héa thi phai ¢6 qua trinh khir va nguoc lai). Tong sé
electron do chdt khir nhuong bang tong so electron do chat oxi héa nhén.
III. Can bing phuong trinh phan vng oxi hoa - khir

C6 mét sd cach dé can bang phuong trinh phan tmg oxi hoa - khir nhu phuong phép thing
bang electron, phuong phap ion - electron, tit ca déu dya vao nguyén li bao toan khdi lugng

va bao toan dién tich.
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1. Phwong phap thing bang electron

Pay 1a phuong phap don gian nhung lai ¢é thé cdn bang dwoc hau hét cac phan Gng oxi
hoa - khir. Cac budc can bang theo phwong phap ny nhu sau :

Buéc 1 : Xéac dinh s oxi hoa cua cac nguyén té trong phan tmg (chi nén biéu dién sb oxi
hoa ctia nhitng nguyén t6 nio c6 sy thay doi s6 oxi hoa). Tir d6 dwa vao diu hiéu nhan biét dé
x4c dinh chat oxi héa, chat khir.

Budre 2 : Viét cac qua trinh oxi hoa va qua trinh khir va can bang mdi qua trinh.

Buéc 3 : Tim hé s thich hop cho chit oxi hoa va chét khir theo nguyén tic : Tong sd
electron ma chat khir nhuong (cho) bang tong sd electron ma chat oxi hoa nhan. Tic 1a di im
boi s chung nho nhét caa sd electron cho va sd electron nhan, sau d6 léy boi sb chung do
chia cho sd electron cho hodc nhan thi duoc hé sb cia chit khtr va chat oxi hoa tuong ung.

Buérc 4 : Dt hé sé cua chit oxi hoa va chat khir vao phuong trinh phan Gng. Sau d6 chon

hé s6 thich hop cho céc chat con lai trong phan tng.

Vi du I : Can bang phuong trinh phan Gng oxi hoa — khir don gian, khong c6 méi trudng

Fe,0, +H, —— Fe + HO

Bwoc 1 : Xac dinh so oxi hoa, chat oxi hoa, chat khu

il a

Fe,0, + H, —“ Fe + H.0
+3
Chét oxi héa : F€ (trong Fe,05)

0

H2

Chét khtr

Buée 2 : Viét cac qua trinh oxi hoa, khir

+3 a
Fe,0; + 23¢ > 2Fe 14 trinh khin)
0

H, > HO i2le

(qua trinh oxi hoéa)

e Chi y : Khi chdt oxi héa (khir) c6 chi s6 I6n hon 1 trong phén tir thi phdi thém hé sé (bdng
+3 0
chi s6 trong phdn tir) vao qud trinh khir (oxi héa) twong vmg. O vi du trén : Fe H ¢6 chisé

la 2 trong phén tir twong ting Fe,0s, H, do vdy can thém hé s6 2 vao qud trinh khit, oxi héa.
Budre 3 : Tim hé sb cho hai qua trinh oxi héa va khir

Boi s6 chung nho nhat (BSCNN) = 6 do d6 hé s6 mdi qua trinh nhu sau :
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] 0
Fe,O, + 23e —» 2Fe

a +1
JH, > HO 2%

Budrc 4 : Dat hé s6 chat oxi hoa, chét khir vao phuong trinh :

F6203 + 3H2 —> 2Fe+3H20

Vi du 2 : Can bang phuong trinh phan tng oxi hoa — khir trong d6 chét oxi hoa (khir) con co
vai tro lam moi truong

Fe +H,SO, . Fe,S0O,), +SO, + H,0

a

b. KMnO,; + HCl - KCl + MnClL, + Cl, + H,O

a. Budrc 1 : Xac dinh sb oxi hoa, chét oxi hoa, chat khir

a N .3
Fe +H,50, .= Fe,50,), 150, + H.0
+6
Chét oxi hoa : O (trong H,SO4)

0

Chét khi: Fe

Buéc 2 : Viét qua trinh oxi hoa, qua trinh khir :

0 +3
2Fe - Fe,(S0,), + 23e (qué trinh oxi héa )

B

S 4 Ze s 50? (qua trinh khir)

Buéc 3 : Tim hé sb cho hai qua trinh oxi hoa va khir

a +3
|| 2Fe > Fe,(50,), + 23

B ol
;I v 2e 5 s0,

Budrc 4 : Dit hé s6 cac chat vao phuong trinh :

Do H,SO, vira déng vai tro la chdt oxi héa vira déng vai tro la méi truong (tao mudi) nén
hé s6 ciia né trong phuong trinh khéng phdi la hé s6 ciia qud trinh khir ma phdi cong thém
phan tham gia lam méi truong (céng thém phan tham gia tao mudi). Vi vdy trong nhitng
phan g dang nay, ta thuong dat hé sé vao phirong trinh theo thir tw sau :

Chatkhr — San pham oxi héa = San phdm khir — Axit (H,SO4, HNO;) —
Nudec.
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2Fe + 6H.S0, . Fe,(SO,), + 350, + 6H.0

-
a

b. Bude 1 : Xac dinh sb oxi hoa, chét oxi hoa, chat khir

a

KMnO, + HCl — KCI + MnCl, + Cl. + H.0

+7
Chat oxi héa : MN (trong KMnO,)

-1

Chat khir: Cl (trong HCI)

Bude 2 : Viét qua trinh oxi hoa, qua trinh khir :

1 o
2C1 > Cl, + 21e

(qué trinh oxi hoa )

Mn +2 — Mn (qua trinh khr)

Budre 3 : Tim hé sb cho hai qua trinh oxi héa va khir

1 a
|21 > Cl, i 22e

2 Mn roe - Iﬁn

Buérc 4 : Dat hé s6 cac chét vao phuong trinh :

Do HCI vira déng vai tro la chdt khir vira déng vai tro la méi trieong (tao mudi) nén hé sé
ciia né trong phuwong trinh khéng phdi la hé sé cia qud trinh oxi héa ma phdi céng thém
phan tham gia lam méi truong (cong thém phan tham gia tao mudi). Vi vy trong nhimng
phan g dang nay, ta thuong dat hé sé vao phirong trinh theo thir tw sau :

Chat oxi héa = San pham khir = Séan pham oxi hda = Céc kim loai con lai (K) =
Chét khir (HCL, HBr) = Nudc.

2KMnO4 + 16HClI — 2KCl + 2MnCl, + 5Cl, + 8H,O

Vi du 3 : Can bang phuong trinh phan tng oxi hoa — khir phirc tap : C6 nhiéu chét oxi hoa
hoac khur

FeS, + O, —— Fe,0; + SO,

Bude 1 : Xac dinh sb oxi hoa, chat oxi hoa, chat khur

g a +3 -2 +4 -2

FeS, + O, » Fe,0, + SO,

2
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0

Chét oxi hoa : 02

0
—_—

Chét khir: €22

Bude 2 : Viét qua trinh oxi hoa, qua trinh khir :
0

2FeS, —» Fe,0, + 450, i 22¢

(qué trinh oxi hoa )

a 2
O, +4e > 20 (qué trinh Khir)

Buéc 3 : Tim hé sb cho hai qua trinh oxi hoa va khir
a

, | 2Fes, > Fe,0, + 450, + 22e

]

; O, ¢4 520

Buérc 4 : Dit hé sb chat oxi hoa, chat khir vao phuong trinh

4FeS, + 110, —— 2Fe,0; + 850,
2. Phuong phap ion — electron
Day 1a phuong phap ding dé can bang cac phan tng oxi héa khir & dang ion. Céc budc
cin bang theo phuong phap nay nhu sau :

Budre 1 : Xac dinh s6 oxi hoa cia cac nguyén td trong phan tng (chi nén biéu dién s oxi
hoa cua nhitng nguyén t6 ndo co su thay ddi sb oxi hoa). Tir d6 dua vao dAu hiéu nhan biét dé
x4c dinh chat oxi héa, chat khir.

Budre 2 : Viét cac qua trinh oxi hoa va qua trinh khir va can bang mdi qua trinh.

Buée 3 : Tim hé sb thich hop cho chat oxi hoa va chat khir theo nguyén tic : Tong s6
electron ma chat khir nhudng (cho) bang tong sb electron ma chit oxi hoa nhan. Tic 13 di tim
boi s6 chung nho nhat cta sb electron cho va sé electron nhén, sau d6 1ay boi sé chung doé
chia cho sd electron cho hodc nhan thi dugc hé sb ciia chit khir va chat oxi hoa tuong Ung.

Buéc 4 : Dat hé s6 cua chit oxi héa va chat khir vao phuong trinh phan tng. Sau d6 4p

dung dinh luat bao toan di¢n tich dé can béng ion H' hodc OH', cudi cung la can béng nudc.
o Luu ¥ : Pé cin bang diing hé s6 ciia cdc chat, cdc ion trong phdn vmg oxi héa — khir ¢
dang ion ta phdi dp dung dong thoi hai dinh ludt bdo toan la : Bdo toan electron (tong
electron cho bc%ng téng eletron nhan) va dinh ludt bao toan dién tich (téng dién tich & hai vé
ciia phwong trinh phdi bang nhau).
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Vi du 1 : Can bang cac phuong trinh phan tmg oxi hoa — khir sau

Cu+ H + NO, - C¥ +NO+ HO

Budre 1 : Xac dinh sb oxi hoa, chat oxi hoa, chat khir

a ]

CutH + NO, - C# +NO HO

+5

Chét oxi héa : N (trong NO5)

0

Chéat khir : Cu

Bude 2 : Viét qua trinh oxi hoa, qua trinh khir :

a +&
Cu— Cu + 2e (qué trinh oxi hoa )

Now3e > NO  (qus trinh khir
Bude 3 : Tim hé s6 cho hai qué trinh oxi héa va khir

2

a +d
3| Cu — Cu + 2e
,IN i3 > NO
Buéc 4 : Dat hé s6 cac chét va ion vao phuong trinh theo thir tur :
Chatkhir — San pham oxi héa = Chat oxi héa = San pham khir — H' —

Nude.

a

3Cu+ 8H + 2NO, — 3Cu* + 2NO ¢ 4H,0
Dé can bang H'ta lam nhu sau :

Xéc dinh tong dién cta cac ion va chat san pham : Pién tich trong phan tir NO va H,O
bang 0, dién tich cta 1 ion Cu®* 1a 2+ vi ¢6 3 ion Cu®>" nén téng dién tich duong cua cc ion
Cu®'1a 6+. Vay tong dién tich cia san phdm 1a: 0 +0 + 6+ = 6+

Xac dinh tong dién cua cic ion va chat tham gia phan ing : 0 + x.(1+) +2.(1-) = (x+) +
(2-)
Vi tong dién tich & hai vé cia phan tmg bang nhau nén ta co : (x+) + 2-) = 6+ = x =8

(x 1a s0 ion HY), tir 6 suy ra hé so6 ctua nudce la 4.

Vi du 2 : Can bang cac phuong trinh phan tmg oxi hoa — khir sau

Fe* + H + MnO, — Fe* + Mn® + H,O

Buée 1 : Xac dinh sb oxi hoa, chat oxi hoa, chat khur
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Fe” + H' + MnO, — Fe* + Mn® + H,0
+7
Chit oxi hoa : Mn
Chét kha : Fe”
Budre 2 : Viét qua trinh oxi hoa, qua trinh khir :

Fe® — Fe + le (qua trinh oxi héa )

Mn +3% — Mn (qué trinh khir)

Buéc 3 : Tim hé sb cho hai qua trinh oxi hoa va khir

IM'n-Se_> I‘ﬁn

Budrc 4 : Dat hé sb cac cht va ion vao phuong trinh :

SFe’ ¢ 8H' + MnO, — 5Fe® ¢ Mn® & 4H.0

Vi du 3 : Can bang cac phuong trinh phan tmg oxi hoa — khir sau

Zn+ OH + NO, — ZnO? + NH, + H,0

Budre 1 : Xac dinh sb oxi hoa, chat oxi hoa, chat khir

a 5

Zn i+ OH + NO, - ZnO* + NH, + H,0

(E1)

+5

Chét oxi héa : N (trong NO5")
0
Chat khir: Zn
Bude 2 : Viét qué trinh oxi hoa, qua trinh khir :

0 2
n — Zn + Ze (qué trinh oxi hoa )

N-v8 — N (ua trinh khin)

Buéc 3 : Tim hé sb cho hai qua trinh oxi hoa va khir
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Budc 4 : Dat hé s cac chat va ion vao phuong trinh theo thur ty :
Chatkhir — San phdm oxi héa = Chét oxi héa —> San pham khir —> OH —
Nudec.
47n + JOH + NO, — 4ZHDE,? ¢ NH, + 2H.0
IV. Chiéu xay ra phan trng oxi héa khir
Khi mot chat khir gap mot chat oxi hoa liéu ¢ xdy ra phan tmg héa hoc trong moi truong
hop khong? Thuc té khong phai nhu vay. Phan tng oxi hoa khir xay ra theo chiéu :
Chdt oxi héa manh phan vmg véi chat khir manh tao ra chdt oxi héa yéu hon va chdt khir yéu
hon.
V. Dy doan tinh chit oxi héa — khir ctia mdt hop chét dua vao sb oxi hoa
Mot nguyén t6 c6 thé ton tai & nhiéu trang thai oxi héa (sd oxi héa) khac nhau.
Vidu : N ¢6 thé c6 cac sb oxi hoéa : =3, 0, +1, +2, +3, +4, +5.
S ¢6 thé ¢6 céac sb oxi hoa : -2, 0, +4, +6
e Nhan xét: Can clr vao trang thai oxi héa c6 thé du doan tinh chat oxi hoa, khir cua cac
nguyén t6 trong phén ti.
- Néu mot nguyén t6 ton tai & trang thai oxi hoa cao nhat thi chi c6 thé giam sé oxi hoa
nén chi c6 thé dong vai tro 1a chit oxi hoa.
- Néu mot nguyén t6 ton tai o trang thai oxi hoa thap nhét thi chi c6 thé ting sé oxi hoa
nén chi co thé dong vai tro 1a chat khur.
- Néu mot nguyén to ton tai ¢ trang thai oxi hoa trung gian thi c6 thé ting s oxi hoa hoic
c6 thé giam s6 oxi hoa nén c6 thé dong vai trod 1a chat oxi hoa hodc chat khtr.
- Néu mot chat cdu tao boi hai thanh phan, mot co tinh oxi héa, mot cé tinh khir thi chat
do vura c6 tinh oxi hoa vira ¢6 tinh khu.
- Néu mat chét c6 thé tham gia phan tng oxi hoa — khir ndi phan tir hodc tham gia phan
g tu oxi hoa — khir thi chit d6 vira co tinh oxi hoa vira c¢é tinh khr.
Vidu:
Trong NHs, N ¢6 s6 oxi hoa -3 13 s6 oxi hoa thap nhét nén chi c6 thé ting sb oxi héa tirc 1a chi
c6 thé dong vai tro 13 chét khir trong cac phan tmg héa hoc.
Trong HNO;, N ¢6 s6 oxi hoa +5 14 s oxi héa cao nhat nén chi c6 thé giam sb oxi hoa
tie 1a chi c6 thé dong vai trod 1a chat oxi hoa.

Trong NO,, N ¢6 s6 oxi hoa trung gian 12 +4 nén c6 thé 1a chat oxi hoa hay chat khir.
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Trong phén tir FeCls, Fe ¢6 s6 oxi hoa cao nhat 1a +3 nén déng vai tro 1a chét oxi hoa, Cl
c6 s oxi hoa thap nhat nén dong vai tro 14 chat khir. Vay phan tir FeCls vira c¢6 tinh oxi hoa
vtra co tinh khtr.
Phan tir Fe(NO3); ¢6 thé tham gia phan tmg oxi hoa khir ndi phan tir nén Fe(NO:); vira co
tinh oxi hoa vira ¢6 tinh khur.
FG(NO3)3 - FCQO3 + NOz + 02
VI. Xac dinh san pham ciia phan wng oxi hoa - khir
Pé xac dinh ding san pham cta phan Gmg oxi — hoa khir ta can ndm viing nhitng ndi dung
sau :
- V&i H,SO, dic tity theo ban chat ciia chat khir va ndng d6 cia axit ma S ¢6 thé bi khir
xubng cac trang thai oxi hoa khac nhau : S™ (SO,), S°(S), S (H.S).
SO, T
'S
st
M + HZSO4 dac, nong d Mz(SO4)n + Do+ HZO

(M la kim loai, n so0 oxi hoa cao cua kim logi)

S (x- 4) S (S0,)
ICly-4) + HSO, .~ !C(CO,) ! + SO, + HO
P(z= 5) P (H.PO,)
Vidu:

(1) 2Fe + 6H,SO04 ge.nong = Fex(SO4)s + 3S0,T + 6H,0

(2)3Zn + 4H;SOs qe.nine —> 3Z0SOs + SY + 4H,0
(3) 4Mg + 5H,SO4 age.ning = 4MgSO, + H,ST + 4H,0
(4) C + 2H,S0y gic.nine = CO,T + 2S0,T + 2H,0

(5) 2P + 5H,SO04 gae.ning — 2H3PO, + 5S0,T + 2H,0

- V6i HNO:; tiy theo ban chat cuia chét khir va ndng d6 cua axit ma N*° bj khtr xudng cac

trang thai oxi héa khac nhau : N** (NO,), N2 (NO), N"!' (N,0), N’ (N,), N? (NHsNO3).

NO

M + HNOs g none =& M(NO3), + 2 + H,0
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NOT
N?OT ‘
N, T
NH,NO,

M + HNO; loing — Mm03)n + + H,O

(M 1a kim loai, n s oxi hoa cao cua kim loai)

S (x< 4) S (50,7 ) ]
Cly-4l+ HNO, . “>/C(CO,) !+ NO, + HO
p(z- 5) l P (H 3P0¢}\
S (x< 6) S (50,7 ) ]
Cly<4) + HNO,, , — > C(CO.) !+ NO + HO
P(z< 5) l'FE(HHPG }\

Vidu:

(1) Fe + 6HNO; ge.nng — Fe(NOs); + 3NO,T + 3H,0
(2)Fe + 4HNO; ;e — Fe(NO:); + NOT + 2H,0

(3) 8Al + 30HNO:1me — S8AINNO;); + 3N,OT + 15H,0
(4)4Zn + 10HNOs e — 4Zn(NO;), + NH,NO; + 3H,0
(5) C + 4HNO:; g3c. nine = CO,T + 4NO,T + 2H,0

(6) P + 5HNO:; g3c nine — H3PO4 + 5NO,T + H,O

- Cac chat khtr khi bi oxi hdéa bd1 KMnQOy thi s6 oxi hda bién déi nhu sau :

X (X lacCl, Br, 1) X,

Fe Fe
$(S0.,50.%, HSO, | o S (50,%)
N (NO, ) 7 NNoy)|
S'(H.S, Na.s) S
0(H,0,) 0 (H.0)

- Véi KMnO, tity theo mdi trudong xay ra phan tmg ma Mn'” bi khir xudng cac trang thai

oxi hoa khac nhau :
+ Mbi trudng axit (H") : Mn*7 — Mn*™ (t6n tai & dang mudi Mn>")
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+ Moi truong trung tinh (H,0) : Mn*” — Mn™ (t0n tai & dang MnO,)
+ Mbi trudng kiém (OH) : Mn'"” — Mn'® (ton tai & dang K,MnO,)

Vi du:

(1) 2KMnOy + 10KI + 8H,SO4 — 2MnSO, + 51+ 6K>SO4 + 8H,0
(2) 2KMnO, + 6KI + 4H,O — 2MnO; + 31+ 8KOH
(3) 2KMnO, + H,0, + 2KOH — 2K,MnO, + O,+ 2H,0

VII. Phan loai phan trng h6a hoc

Céc phan trng hoa hoc trong ty nhién dugc chia thanh hai loai, loai c6 su thay ddi s6 oxi
hoa va loai khong thay ddi s6 oxi hoa ciia cac nguyén td. Loai phan (mg hoa hoc thir nhét con
goi 1a phan ung oxi hoa — khur.

Phan tng oxi héa — khir 1a phan tig héa hoc trong d6 c6 su chuyén electron giita cac chat
phan tmg; hay phan tmg oxi hoa — khir 13 phan (mg hoa hoc trong d6 c¢6 sy thay ddi sb oxi
hoa ctia mot hodc mot sé nguyén td. Chét c6 sd oxi hoa ting sau phan tng la cht khir, chat
¢6 sb oxi hoa giam 1a chat oxi héa. Vi du: 2Na + Cl, — 2NaCl la mot phan tng oxi hoa
khir. S6 oxi hoa ctia Na tang tir 0 1én +1, con s6 oxi hoa ciia C1 giam tir 0 xudng —1.

Phan mg oxi hoa — khir ¢6 thé chia thanh ba loai 1a :

Phan tng oxi hoa — khir thong thuong
Phan tmng oxi hoa — khir noi phan tir 1a phan ung trong d6 chat khir va chét oxi hoa
thudc cung mot chat. Vi du :
2KMnO; ——> K:MnOs +MnO; + O,
Phén mg tu oxi héa, ty khir 1a phan (mg trong d6 chat khir va chét oxi héa thudc cing
mot nguyén t6 va cung sb oxi hoa ban dau. Vi du :
Cl, + 2NaOH — NaCl + NaClO + H:O
B. BAI TAP TRAC NGHIEM
Ciu 1: Chét khir 1a chat
A. cho dién tir (electron), chira nguyén té c6 s6 oxi hoa ting sau phan Gmg.
B. cho dién tir, chita nguyén t6 c6 s6 oxi hoa giam sau phan tmng.
C. nhan dién tir, chira nguyén t6 c6 s6 oxi hoa ting sau phan tng.
D. nhan dién tir, chtra nguyén t6 ¢ sd oxi hoa giam sau phan tmg.
Ciu 2: Chét oxi hod la chét

A. cho dién tir, chtra nguyén t6 c6 s oxi hda ting sau phan Gng.

uigeli.xyz Trang 12



Cau 3:

Cau 4:

Cau 5:
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B. cho dién ti, chira nguyén t6 c6 s6 oxi hoa giam sau phan ng.
C. nhén dién tr, chtra nguyén t6 c6 sb oxi hoa ting sau phan Gmg.
D. nhan dién tir, chtra nguyén t6 ¢ sd oxi hoa giam sau phan tmg.
Chon phat biéu khéng hoan toan dung :
A. Su oxi hoa 14 qua trinh chat khir cho dién tir.
B. Trong céac hop chit s6 oxi hoa H ludn 1a +1.
C. Cacbon c6 nhiéu mirc oxi hoa (4m hodc duong) khac nhau.
D. Chét oxi hoa gap chét khir chua chic da xay ra phan tmg.
Trong phan img oxi hoa — khir
A. chét bi oxi héa nhén dién tir va chét bi khir cho dién tir.
B. qua trinh oxi hoa va khir xay ra dong thoi.
C. chét chira nguyén t6 sb oxi hoa cuc dai ludn 14 chat khir.
D. qué trinh nhén dién tr goi la qua trinh oxi hoda.
Phat biéu nao duéi day khéng dung ?
A. Phan tmg oxi hoa — khir 13 phan tmg ludn xay ra dong thoi sy oxi hoa va su khir.

B. Phan tng oxi ho4 — khtr 13 phan tmg trong d6 c6 su thay doi sé oxi hoa cua tat ca

cac nguyén to hoa hoc.

chét.

C. Phan g oxi hoa — khir 1a phan tng trong d6 xay ra sy trao doi electron giita cac

D. Phan tng oxi hod — khir 1a phan tng trong d6 c6 sy thay doi sé oxi hoa ctia mot

hay mot s6 nguyén t6 hoa hoc.

Cau 6:

Cau 7:

Cau 8:

Cau 9:

Phan tng oxi hoa — khir xay ra theo chiéu tao thanh

A. chét oxi hoa yéu hon so véi ban dau.

B. chét khtr yéu hon so véi chét dau.

C. chét oxi hoa (hodc khir) méi yéu hon.

D. chit oxi hoa (méi) va chat khir (méi) yéu hon.

Phan tng giita cac loai chit nao sau day ludn ludn 1 phan tig oxi héa — khir ?
A. oxit phi kim va bazo. B. oxit kim loai va axit.

C. kim loai va phi kim. D. oxit kim loai va oxit phi kim.
Trong phén tir NH,NO; thi s6 oxi hoa ctia 2 nguyén tir nito 1a :

A. +1 va+l. B. 4 va +6. C.-3va+5. D. -3 va +6.

S4 oxi hoa cua oxi trong cac hop chat HNO;, H,0,, F,0, KO, theo thi tu 14 :
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A.-2,-1,-2,-0,5. B.-2,-1,+2,-0,5.

C.-2,+1, +2,+0,5. D.-2,+1,-2,+0,5.

Cau 10: Cho céac hop chat : NH¢, NO,, N,O, NO3 , N,

Thi tir giam dan s6 oxi hoa cua N 1a :
A. N, >NO3 >NO,>N,O>NH¢*. B.NO3 >N,0O>NO,>N,>NH¢*.

C.NO? >NO,>N,0 >N, > NH: | D.NO? >NO,>NH+ >N, > N,0,
Cau 11: Cho qua trinh : Fe** — Fe '+ le
bay la qua trinh :

A. oxi hoa. B. khtr . C. nhéan proton. D. ty oxi hoa —
khr.
Cau 12: Cho qua trinh : NOy + 3e + 4H" — NO + 2H,O
bay la qua trinh :

A. oxi hoa. B. khur. C. nhan proton. D. tu oxi hoa —
khur.
Cau 13: S6 mol electron ding dé khtr 1,5 mol A’ thanh Al a :

A.0,5. B. 1,5. C.3,0. D. 4,5.
Céu 14: Khi cho Cu,S tac dung véi HNO; thu dugc hdn hop san pham gdm: Cu(NOs), ;
H,S0.; NO va H,0. S electron ma 1 mol Cu,S di nhuong 14 :

A. 9 electron. B. 6 electron. C. 2 electron. D. 10 electron.

Cau 15: Trong phan tmg d6t chay CuFeS, tao ra san pham CuO, Fe,Os va SO, thi mot phan

tor CuFeS, s€
A. nhuong 12 electron. B. nhan 13 electron.
C. nhan 12 electron. D. nhuong 13 electron.

Ciu 16: Khi Fe;O, thé hién tinh oxi hoa (san pham khir 1a Fe) thi mdi phan tir Fe;0, s&
A. nhan 1 electron. B. nhuong 8 electron.
C. nhan 8 electron. D. nhuong 1 electron.
Cau 17: Trong phan tng Zn + CuCl, — ZnCl, + Cu, mot mol Cu*" da
A. nhan 1 mol electron. B. nhuong 1 mol electron.
C. nhan 2 mol electron. D. nhuong 2 mol electron.

Cau 18: Trong phan ung Fe,O, + HNO; — N, + Fe(NOs); + H>O, mdt phan tu Fe,Oy s€
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A. nhuong (2y — 3x) electron. B. nhan (3x — 2y) electron.

C. nhuong (3x — 2y) electron. D. nhan (2y — 3x) electron.
Cau 19: Khi tham gia vao cac phan trng hod hoc, nguyén tir kim loai

A. bi khur. B. bi oxi hoa. C. cho proton. D. nhén proton.
Cau 20: Trong phan ung dudi day, vai tro cia HoS 1a :

2FeCl; + H,S — 2FeCl, + S + 2HCI

A. chit oxi hoa. B. chat khir. C. Axit. D. vira axit vua
khur.
Cau 21: Trong phan tng dudi day, vai tro cua HCI 1a :

MnO, + 4HCl - MnCl, + Cl, + 2H,O

A. oxi héa. B. chat khur.

C. tao moi truong. D. chét khir va méi truong.
Cau 22: Cho phan ung: 4HNOs gz none + Cu > Cu(NO3), + 2NO, + 2H,0.
Trong phan ung trén, HNO; dong vai tro 1a :

A. chit oxi hoa. B. axit.

C. mdi truong. D. chat oxi héa va moi truong.

Cau 23: Trong phéan tng dudi day, H,SO4 dong vai tro 1a :

Fe;04 + HoSO4ddc — Fey(SO4); + SO, + H,O

A. chit oxi hoa. B. chat khir.

C. chit oxi héa va moi truong. D. chat khir va méi trudng.
Ciu 24: Trong phan ung dudi day, chét bi oxi hoa 1a :

6KI + 2KMnO4 +4H,O — 31, + 2MnO, + 8KOH

A. KL B. L. C. H:0. D. KMnOs,.
Cau 25: Trong phan tng dudi day, vai tro cia HBr 1a gi ?

KCIO; + 6HBr — 3Br, + KCl + 3H,O

A. vira 1a chit oxi hoa, vira 1a méi truong.  B. 1a chat khr.

C. vira 1a chat khtr, vira 1a méi truong. D. 1a chét oxi hoa.
Cau 26: Cho Cu tac dung véi dung dich chtra H,SO4 loang va NaNOs, vai tro cua NaNOs
trong phan tmg 1a :

A. chit xtic tac. B. méi truong. C. chét oxi hoa. D. chit khtr.

uigeli.xyz Trang 15



uigeli.xyz

Cau 27: Trong phan ung dudi day, vai tro cia NO, 1a gi ?

2NO, + 2NaOH — NaNO; + NaNO, + H,O

A. chi bi oxi hoa. B. chi bi khur.

C. khong bi oxi hoa, khong bi khur. D. vira bi oxi hoa, vira bi khir.
Céu 28: Trong cic chat sau, chit nao ludn ludn 13 chat oxi hoa khi tham gia cac phan tmg oxi
héa —khtr : Fe,0s, I, O,, FeCl,, HNOs, H,S, SO, ?

A. KMnQOy, I,, HNO;. B. O,, Fe,0;, HNO:s.

C. HNO;, HsS, SO.. D. FeCl, I, HNO:.
Ciu 29: Cho céac chit va ion sau : Zn ; Cl,; FeO ; Fe,0s; SO, ; H,S ; Fe*"; Cu®>'; Ag’. Sb
luong chat va ion vira déng vai tro chét khi, vira déng vai trd chat oxi héa 1a :

A. 2. B. 8. C.6. D. 4.

Ciu 30: Cho diy céac chat va ion : Cl,, Fa, SO,, Na®, Ca>, Fe*, A", Mn?', $*, CI". S chat va
ion trong ddy déu c6 tinh oxi hoa va tinh khtr 12 :

A. 3. B. 4. C.6. D. 5.
Céu 31*: Trong cac chét : FeCl,, FeCls , Fe(NOs)s, Fe(NOs),, FeSO., Fex(SO4)s. Sb chit co
ca tinh oxi hod va tinh khur 1a

A. 2. B. 3. C.5. D. 4.
Cau 32*: Cho day cac chét : Fe;04, H,O, Cl, F,, SO, NaCl, NO,, NaNOs, CO,, Fe(NOs)s,
HCI. S6 chat trong diy déu c6 tinh oxi hod va tinh khir 14 :

A.7. B. 9. C.6. D. 8.
Céu 33: Phan tng nhiét phan mudi thudc phan tng :

A. oxi hoa — khtr. B. khong oxi hoa — khir.

C. oxi hoa — khtr hoac khong. D. thuén nghich.
Céu 34: Cdp hoa chat c6 thé phan tng oxi hoa — khtr véi nhau 14 :

A. CaCOs va H>SO4.  B. Fe,O; va HI. C. Br; va NaClL D. FeS va HCL

Cau 35: Cho céc phan ung sau :
a. FeO + HzSO4d§c néng d b FeS + HzSO4 dac nong -
C. A1203 + HNO3 d d Cu + FCQ(SO4)3 d
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e. RCHO + H, — X f. Glucozo + AgNO; + NH; + H,0 »
g. Etilen + Br, 2 h. Glixerol + Cu(OH), -
Diy gdm cac phan tmg déu thudc loai phan tmg oxi hoa — khir 14 ?
A.a,b,d,e,f h. B.a,b,d,e, f, g C.a,b,c,d, e, g D.a,b,c,d, e, h.
Cau 36: Cho timg chit : Fe, FeO, Fe(OH),, Fe;0,, Fe,0;, Fe(NOs);, Fe(NOs),, FeSO,,
Fe»(SO4)s, FeCO; lan lugt phan tmg véi HNO; dic nong. S6 lwong phan tmg thudc loai phan
ung oxi hod — khir 1a :
A. 8. B. 6. C.5. D. 7.
Cau 37: Xét phan ng sau :
3Cl, + 6KOH — 5KCI + KCIO; + 3H,0O (1)
2NO; + 2KOH — KNO, + KNO; + H,O (2)
Phan ung (1), (2) thudc loai phan tng
A. oxi hoéa — khtr ndi phan ttr. B. oxi héa — khir nhiét phan.
C. tu oxi hoa — khur. D. khong oxi hoa — khur.

Cau 38: Cho cac phan ung oxi hod — khtr sau :

(1) 31, + 3H,0 — HIO; + 5HI (2) HgO —2Hg + O,

(3) 4K,S0; = 3K,S0, + KsS (4) NH,NO; — N,0 + 2H,0

(5) 2KCIO; — 2KCl + 30, (6) 3NO, + H,0 — 2HNO; + NO
(7) 4HCIO,4 — 2Cl, + 70, + 2H,0 (8) 2H,0, —2H,0 + O,

(9) CL, +Ca(OH), —» CaOCl, + H,O (10) KMnO4 — KoMnO4 + MnO; + O,
a. Trong s6 cac phan tng oxi hoa — khir trén, s phan tmg oxi hoa — khir ndi phan tir 1a :
A. 2. B. 3. C.4. D. 5.
b. Trong s6 cac phan g oxi hoa — khir trén, s6 phan tmg tu oxi hoa — khir 1a :
A. 6. B.7. C.4. D. 5.
Cau 39: Khi tron dung dich Fe(NOs), véi dung dich HCI, thi
A. khong xay ra phan tng. B. xay ra phan tng thé.
C. xéy ra phan g trao doi. D. xdy ra phan ung oxi héa — khur.
Cau 40: Phan tng nao dudi day khong xdy ra ?
A. KMnO4 + SO, + H,O —» B. Cu + HCI + NaNO; —»>
C.Ag+HCI —» D. FeCL + Br, >
Ciu 41: San pham cua phan tng SO, + KMnO, + H,0 1a :
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A. KzSO4, MnO.. B. KHSO4, MnSO..

C. K;SO4, MnSOs, H2SO, . D. KHSO4, MnSOs4, MnSO..
Ciu 42: Hoa tan Cu,S trong dung dich HNO; lodng, nong, du, san pham thu duoc 1a :

A. Cu(NOs), + CuSO, + H,0. B. Cu(NOs), + H,SO4 + NO + H,0.

C. Cu(NO:3), + HoSO4 + H20. D. Cu(NOs), + CuSOs4 + NO, + H,0.
Cau 43: Trong phan tng : Cu + HNO; — Cu(NOs), + NO + H,0
S6 phan tir HNO; dong vai tro chat oxi hoa 1a :

A. 8. B. 6. C. 4. D. 2.
Cau 44: Trong phan ung : KMnO, + HCl — KCl + MnCl, + CL, + H,O
S6 phan tir HCI dong vai tro chat khir 1a :

A. 8. B. 9. C. 10. D. 11.
Ciu 45: Tong hé sb can bang cua cac chét trong phan ing dudi day 1a :

Fe;04 + HNO3; — Fe(NO;); + NO + H,O

A. 55. B. 20. C. 25. D. 50.
Ciu 46: Tong hé sb can bang cua cac chat trong phan tng dudi day 1a :

Fe;0; + H,SO4 — Fex(S0s4); + SO, + H,O

A. 21. B. 26. C. 19. D. 28.
Céu 47: Cho so d6 phan tng :

FeS, + HNO; — Fe(NOs); + H.SO4+ NO + H,O
Sau khi c4n bang, tong hé s can bang cua cac chit trong phan tng 13 :

A. 21. B. 19. C. 23. D. 25.
Céu 48: Cho so d6 phan tng :

KMnO; + FeSO4 + H,SO4 2 Fex(SO4); + KoSO,s + MnSO, + H,O
Hé s6 cua chét oxi hoa va chit khir trong phan tng trén lan luot 13 :

A.5va2. B.2va 10. C.2vas. D.5val.
Céu 49: Cho so d phan tng :

Fe;04 + HNO3; — Fe(NOs); + NO + H,O
Sau khi can bang, hé s6 ctia cac chat twong tng 1 :

A.3,14,9,1,7. B.3,28,9,1, 14.

C.3,26,9,2,13. D.2,28,6,1, 14.

Céu 50: Cho so d6 phan tng :
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Cu:S + HNO; - Cu(NOs), + H,SO4 + NO + H,O
Hé s6 can bang ctia Cu,S va HNO; trong phan tng 13 :
A.3va22. B.3val8. C.3valo0. D.3val2.
Céu 51: Cho so 6 phan tmg :

Al+HNO; - AINOs); + N, +N,O + H,0.

Biét khi can bang ti 1¢ s6 mol gitra N,O va N, 123 : 2. Tilé mol nA : n™° :n™: 1an luot 14
A.44:6:9. B.46:9:6. C.46:6:9. D.44:9:6.
Céu 52: Cho so d phan tng :
Fe;04 + HNOs; — Fe(NOs); + N,Oy + H,O
Sau khi can béng, hé s6 cua phan tr HNO;s 1a :
A. 23x —9y. B. 23x — 8y. C. 46x — 18y. D. 13x — 9y.
Cau 53: Cho phan ung : Fe*" + MnO, + H* — Fe** + Mn?" + H,0. Sau khi can bang, tong
cac hé sb (co ti 18 nguyén va tdi gian nhat) 1a :
A. 22, B. 24. C. 18. D. 16.
Cau 54: Trong phan tmg : 3M + 2NO; + 8H" —» ..M"" + ..NO +..H,0O. Gia trinla:
A. 1. B. 2. C.3. D. 4.
Ciu 55: Cho phan tng : I' + MnO, + H" — I, + Mn*>" + H,O. Sau khi cin béng, tong cac
chat tham gia phan mg 1a :
A. 22, B. 24. C. 28. D. 16.
Céu 56: Cho so dd phan tmg : aFeS +bH'+ ¢cNO; — Fe*" + SO+ NO + H,0. Sau khi cin
bang, tonghé sba+b+cla:
A. 3. B. 4. C.6. D. 8.
CAu 57: Xét phan ung : xBr, + yCrO, + ...OH — ..Br +...CrO/~ + .. H,0. Gid trictax va y
la:
A.3val. B.1va2. C.2va3s. D.3va?2.

C4u 58: Cho phén g : Zn+ OH + NO; — Zno,~ + NH, + H,0

Sau khi can bang, tong hé sé can bang ciia cac chat trong phan tng 13 :
A. 21. B. 20. C. 19. D. 18.

Céu 59: Cho phan ung: Al + OH" + NO; + H,O — AlO, + NH,

Sau khi can bang, tong hé s can bang cta cc chat trong phan tng 1a :
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A. 29. B. 30. C.31. D. 32.
Céu 60: Hoa tan 7,8 gam hon hop bot Al va Mg trong dung dich HCI du. Sau phan tGng khéi
luong dung dich axit ting thém 7,0 gam. Khdi lugng nhom va magie trong hdn hop dau 1a :

A. 2,7 gamva 1,2 gam. B. 5,4 gam va 2,4 gam.

C. 5,8 gam va 3,6 gam. D. 1,2 gam va 2,4 gam.
Cau 61: Hoa tan hoan toan 2,4 gam kim loai Mg vao dung dich HNOs loang, gia su chi thu
duoc V lit khi N, 13 san pham khir duy nhét (dktc). Gia tri cua V 14

A. 0,672 lit. B. 6,72 lit. C. 0,448 lit. D. 4,48 lit.

CAu 62: Hoa tan hét 1,84 gam hon hop Cu va Fe trong dung dich HNO; du, thu dugc 0,01
mol NO va 0,04 mol NO,. S6 mol Fe va Cu trong hdn hop ban dau 1an luot 1 :

A. 0,02 va 0,03. B. 0,01 va 0,02. C. 0,01 va 0,03. D. 0,02 va 0,04.
Ciu 63: Hoa tan 4,59 gam Al bang dung dich HNO; du thu dwgc hdn hop khi NO va N,O cé
ti khoi hoi dbi vé6i hidro bang 16,75 (ngoai ra khong c6 san pham khir nao khac). Thé tich
(dktc) NO va N,O thu dugc 1an luot 1a :

A. 2,24 lit va 6,72 lit. B. 2,016 lit va 0,672 lit.

C. 0,672 lit va 2,016 lit. D. 1,972 lit va 0,448 lit.
Ciu 64: Cho m gam Cu phan tng hét véi dung dich HNO; thu duoc 8,96 lit (dktc) hdn hop
khi NO va NO; c6 ti khéi ddi voi Hz 1a 19. Gia tri cham 14 :

A. 25,6 gam. B. 16 gam. C. 2,56 gam. D. 8 gam.
Cau 65: Hoa tan 2,64 gam hdn hop Fe va Mg bang dung dich HNOj; lodng, du, chi thu dugc
san pham khir 13 0,896 lit (dktc) hdn hop khi gdm NO va N, ¢6 ti khéi so v6i H, bang 14,75.
Thanh phan % theo khdi lugng cua sét trong hdn hop ban dau 1 :

A. 61,80%. B. 61,82%. C. 38,18%. D. 38,20%.
Cau 66: Cho 18,4 gam hon hop Mg, Fe phan tng vé6i dung dich HNO; du, chi thu duoc san
pham khir 13 5,824 lit hdn hop khi NO, N, (dktc) c6 khdi lugng bang 7,68 gam. Khdi luong
ctia Fe va Mg lan luogt 14 :

A. 7,2 gamva 11,2 gam. B. 4,8 gam va 16,8 gam.

C. 4,8 gam va 3,36 gam. D. 11,2 gam va 7,2 gam.
Ciu 67: Hoa tan hoan toan 12 gam hdn hop Fe, Cu (ti 16 mol 1 : 1) bang axit HNO3, thu
duogc V lit
(dktc) hdn hop khi X (gém NO va NO2), dung dich Y (khong chita mudi NH4NO3). Ti khoi
ctia X dbi voi H, bang 19. Gia tri cia V 1a

A. 2,24 B. 4,48 C. 5,60. D. 3,36.
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Cau 68: Cho 7,84 lit (dktc) hdn hop khi oxi va clo tic dung vira da véi hon hop chaa 0,1 mol
Mg va 0,3 mol Al thu dugc m gam hdn hop mudi clorua va oxit. Gia trj cia m 14 :

A. 21,7 gam. B. 35,35 gam.

C. 27,55 gam. D. 21,7gam <m < 35,35 gam.
Cau 69: Cho 7,8 gam hdn hop X gébm Mg va Al tic dung vira da véi 5,6 lit hdn hop khi Y
(dktc) gdm Cl, va O, thu dugc 19,7 gam hdn hop Z gom 4 chit. Phan trim khdi lwong cta Al
trong X 1a :

A. 30,77%. B. 69,23%. C. 34,62%. D. 65,38%.
Cau 70: Chia 10 gam hén hop gdm Mg, Al, Zn thanh hai phan bang nhau. Phan 1 dugc dbt
chay hoan toan trong O, du thu dugc 21 gam hdn hop oxit. Phan hai hoa tan trong HNO; dic,
néng du thu duoc V 1it NO, (san pham khir duy nhat) ¢ dktc. Gi tri cua V 1a :

A. 22.4. B. 44.8. C. 89,6. D. 30.,8.
Cau 71: Chia hdn hop X gom Mg, Al, Zn, Ni thanh 2 phan bang nhau. Phan 1 tac dung hoan
toan v6i dung dich HNO; vira du, thu dugc 7,84 lit khi NO duy nhét (dktc). Phan 2 tac dung
hoan toan v6i dung dich HCI, thu dugc V lit khi H, (dktc). Gida tricia V 1a :

A. 11,76. B. 23,52. C. 13,44. D. 15,68.
Cau 72: Nung m gam hdn hop X gém Cu, Zn, Mg trong O, du dén khi phan mg hoan toan,
thu duoc 48,3 gam hdn hop 3 oxit kim loai. Néu cho m gam X tac dung hét voi dung dich
HNO:; thi thu duogc 3,136 lit khi N, 13 san pham khir duy nhét (dktc). Gia trj ciam 1a :

A.42.7. B. 25,9. C.45.5. D. 37,1.
Cau 73: Cho 14,3 gam hon hop X gém Mg, Al, Zn tac dung véi O; du, thu duge 22,3 gam
hom hop 3 oxit kim loai. Néu cho 14,3 gam X tac dung hét véi dung dich HCI thi thu dugc V
lit khi H, (dktc). Gid tricua V 1a :

A.224. B. 5.6. C.11,2. D. 8,96.
Cau 74: Chia 22,0 gam hdon hop X gdm Mg, Na va Ca thanh 2 phan bang nhau. Phan 1 tac
dung hét v6i O, thu dugc 15,8 gam hdn hop 3 oxit. Phan 2 tac dung véi dung dich H,SO, du
thu duoc V lit khi H, (dktc). Gid tricuia V1a:

A. 6,72. B. 3,36. C. 13,44. D. 8,96.
Cau 75: Chia 29,8 gam hon hop X gom Mg, Na, K va Ca thanh 2 phan bang nhau. Phan 1 tac
dung hoan toan v&i dung dich HNO; lodng, thu duoc 1,568 lit khi N, duy nhat (dktc). Phan 2

tac dung hoan toan véi oxi, thu duoc y gam hon hop 4 oxit. Gia tri cua y 1a :
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A. 20,5. B. 35.4. C. 26,1. D. 41,0.
Ciu 76: Hoa tan hoan toan 8,9 gam hdn hop Zn, Mg bang dung dich H,SO, dic thu dugc
1,12 lit SO, (¢ dktc), 1,6 gam S (I nhimng san pham khir duy nhat) va dung dich X. Khbi
lwong mudi khan trong dung dich X 1a :

A. 28,1 gam. B. 18,1 gam. C. 30,4 gam. D. 24,8 gam.
Cau 77: Cho 1,35 gam hén hop gém Cu, Mg, Al tac dung v6i dung dich HNOs5 du, thu dugc
1,12 lit (dktc) hdn hop khi NO va NO, c6 ti khéi so voi hidro bang 20. Téng khdi lwong mudi
nitrat sinh ra 13 :

A. 66,75 gam. B. 33,35 gam. C. 6,775 gam. D. 3, 335 gam.
Ciu 78: Hoa tan hoan toan m gam hdn hop 3 kim loai chua 5 hoa tri bang dung dich HNO;
thu duoc V lit hdn hop khi A (dktc) gdm NO, va NO (khong sinh ra mudi NH,NOs). Ti khéi
hoi ctia A so voi H, bang 18,2. Téng s6 gam mudi khan tao thanh theom va V 1a

A.m+ 6,0893V. B.m +3,2147. C. m+2,3147V. D.m+ 6,1875V.

Cau 79: Hoa tan hoan toan 12,42 gam Al bang dung dich HNO; loang (du), thu duoc dung

dich X va 1,344 lit (& dktc) hdn hop khi Y gdm hai khi 12 N,O va N,. Ti khéi ctia hdn hop khi

Y so véi khi H, 1a 18. C6 can dung dich X, thu dugc m gam chét rin khan. Gia tri cia m 1a :
A. 97,98. B. 106,38. C. 38,34. D. 34,08.

Cau 80: Chia hon hop gdom Mg va MgO thanh 2 phan bang nhau :

- Phan 1 : Cho tac dung hét véi dung dich HCI thu dugc 3,136 lit H, (dktc), dung dich sau
phan tmg chira 14,25 gam mudi.

- Phan 2 : Cho tac dung hét voi dung dich HNO; thu duoc 0,448 lit khi X nguyén chat
(dktc). C6 can can than va lam kho dung dich sau phan tng thu duge 23 gam mudi. Cong
thirc phan tir cia khi X 1a :

A. NO. B. NO.. C. N.. D. NO.
Cau 81: 0,15 mol Fe,Oy tac dung voi HNO;5 dun nong, thoat ra 0,05 mol NO. Cong thirc oxit
sat la :

A. FeO. B. Fe,0s. C. Fe;0.. D. FeO hoac
Fe;0..
Ciu 82: Khi cho 9,6 gam Mg tac dung hét v6i dung dich H,SO, dam dic, thdy co 49 gam
H,SO, tham gia phan tng, tao mudi MgSO., H,O va san pham khir X. X 1a :
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A. SO,. B. S. C. H.S. D. SO,, H,S.
Ciu 83: Hoa tan hoan toan 2,52 gam hdn hop Mg va Al bang dung dich HCI thu duoc 2,688
lit hidro (dktc). Ciing lugng hdn hop nay néu hoa tan hoan toan bang H,SO, dic nong thi thu
duoc 0,12 mol mot san phém X duy nhét hinh thanh do sukht S™. X 1a:

A. S B. SO, C. H.S D. S hodc SO,
Cau 84: Hoa tan hoan toan 6,5 gam kim loai Zn vao dung dich HNOs; loang, gia st chi thu
dugc 0,448 lit khi X duy nhét (dktc). Khi X 14 :

A. No. B. NO. C. N:O. D. NO..
Cau 85: Hoa tan hoan toan 11,2 gam Fe vao HNO; du, thu duoc dung dich A va 6,72 lit hon
hop khi B gdbm NO va mot khi X, véiti1lé thé tich1a1: 1. Khi X 1a

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

Cau 86: Cho 3,024 gam mot kim loai M tan hét trong dung dich HNOj; loang, thu dugc 940,8
ml khi (dktc) N,O, (san pham khir duy nhét) c6 ti khéi doi v6i H, bang 22. Khi N,Oy va kim
loaiM la :

A. N,O va Fe. B.NO, va Al. C. N0 va Al. D. NO va Mg.

Ciu 87: Hoa tan 62,1 gam kim loai M trong dung dich HNOj; lodng thu dugc 16,8 lit hdn hop
khi X (dktc) gom 2 khi khong mau khong hod nau trong khong khi. Ti khéi hoi cta X so véi
H>1a17,2. Kim loai M 1a :

A. Mg. B. Ag. C. Cu. D. Al

Cau 88: Cho 16,2 gam kim loai M tac dung véi O, thu dugc 25,8 gam chit rin X. Hoa tan
hoan toan X bang dung dich H,SO, dic néng, thu dugc 6,72 lit khi SO, (dktc). Kim loai M 1a

A. Fe. B. Al C. Mg. D. Zn.

CAu 89: Hoa tan hét 9.6 gam kim loai M trong dung dich H,SO, déc, néng, thu dugc SO, 1a
san pham khtr duy nhat. Cho toan bd lugng SO, nay hép thu vao 0,5 lit dung dich NaOH
0,6M, sau phan trng dem c6 can dung dich duoc 18,9 gam chét rin. Kim loai M d6 1a :

A. Ca. B. Mg. C. Fe. D. Cu.
Cau 90: Cho 11,2 gam hon hop Cu va kim loai M tac dung v6i dung dich HCI du thu dugc
3,136 lit (dktc). Ciing lwong hdn hop nay cho tac dung hét véi dung dich HNO; lodng thu
duoc 3,92 lit khi NO (dktc, san pham khtr duy nhat). Kim loai M 14 :

A. Mg. B. Fe. C. Mg hoac Fe. D. Mg hoac Zn.
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Cau 91: Cho 7,22 gam hon hop X gém Fe va mot kim loai M c6 hoa tri khong ddi, chia X
thanh 2 phan bang nhau :
- Phan 1 tac dung v&i HCI du thu dugce 2,128 lit khi (dktc).
- Phan 2 cho tac dung v6i dung dich HNOs du thu duogc 1,792 it NO duy nhat (dktc).

Kim loai M va % M trong hon hop 1a :

A. Al v6i 53,68%.  B.Cuvoi25,87%. C.Znvoi48,12%.  D. Al voi 22,44%.
Cau 92: Nung m gam Al v6i FeO mot thoi gian, thu dugc chat ran X. Cho X tac dung voi
dung dich HCI du, thu duoc 6,72 lit khi H, (dktc). Gia tri ctiam 1a :

A. 5,40. B. 8,10. C. 12,15. D. 10,80.
Cau 93: Cho m gam Al tac dung voi O», thu dugc 25,8 gam chét rin X. Hoa tan hoan toan X
bang dung dich H,SO, dic néng, thu dugc 6,72 lit khi SO, (dktc). Gia tri ctia m 12 :

A. 21,6. B. 16,2. C. 189. D. 13,5.
Ciu 94: Nung hdn hop X gom 13,44 gam Fe va 7,02 gam Al trong khong khi mét thoi gian,
thu duogc 28,46 gam chitrin Y. Cho Y tac dung voi dung dich H,SO, dac, nong du, thu duoc
V lit khi SO, (dktc). Gid tricta V 1a :

A. 11,2, B.224. C.5,6. D. 13,44.
Ciu 95: Nung m gam bot sit trong oxi, thu duoc 3 gam hdn hop chat ran X. Hoa tan hoan
toan hdn hop X trong dung dich HNO; (du), thoat ra 0,56 lit (dktc) NO (1a san pham khtr duy
nhat). Gia tri ciam 12 :

A. 2,52. B.2,22. C. 2,62. D. 2,32.
Ciu 96: Khi oxi hoa chim m gam Fe ngoai khong khi thu duwoc 12 gam hdn hop A gdm FeO,
Fe,0s, Fe;0, va Fe du. Hoa tan A vira du béi 200 ml dung dich HNO;, thu duoc 2,24 1lit NO
duy nhét (dktc). Gid tri ciia m va nong d6 mol/lit ctia dung dich HNO; 1a :

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.
Céu 97: D6t chay x mol Fe bai oxi thu duoc 5,04 gam hdn hop (A) gdm céc oxit sit. Hoa tan
hoan toan (A) trong dung dich HNOj; thu dugc 0,035 mol hdn hop (Y) gdm NO va NO,. Ti
khéi ctia Y d6i v6i H, 1a 19. Gid tri clia x 1a :

A. 0,06 mol. B. 0,065 mol. C. 0,07 mol. D. 0,075 mol.

Céu 98: Cho hdn hop gdm 0,01 mol Al va 0,02 mol Mg tac dung v6i 100 ml dung dich chira
AgNO:; va Cu(NOs),, sau khi phan tmg xay ra hoan toan thu dugc m gam chit ran X gém 3
kim loai, X tac dung hoan toan véi HNO; dac, du thu dugc V lit NO, (¢ dktc va duy nhét).

Giatricua Vla:

uigeli.xyz Trang 24



uigeli.xyz

A. 1,232. B. 1,456. C. 1,904. D. 1,568.
Cau 99: Tron 0,54 gam bot nhom véi bot Fe,O; va CuO roi tién hanh phan g nhiét nhom
thu duge hdn hop A. Hoa tan hoan toan A trong dung dich HNO; duge hdn hop khi gom NO
va NO, ¢6 ti 16 s6 mol twong tmg 14 1 : 3. Thé tich (dktc) khi NO va NO, lan luot 14 :

A. 0,224 1it va 0,672 lit. B. 0,672 1it va 0,224 lit.

C. 2,24 1it va 6,72 lit. D. 6,72 lit va 2,24 lit.
Céu 100: Tron déu 10,8 gam Al véi hdn hop Fe,0s, CuO, Cr,0; r6i dbt nong dé tién hanh
phan tng nhiét nhom thu duge hon hop X. Hoa tan hoan toan hon hop X trong dung dich
HNO; dun néng thu dugce V lit (dktc) hon hop khi NO, NO, ¢ ti khéi so vé6i hidro 1a 21. V
cogiatrila:

A. 20,16 lit. B. 17,92 lit. C. 16,8 lit. D. 4,48 lit.

Céu 101: Khtr 16 gam Fe,0; bang khi CO & nhiét d6 cao thu dugce hdn hop rin X, cho hdn
hop X tac dung véi dung dich HNO; du thu duge 1,12 lit khi NO duy nhét (dktc). Thé tich
khi CO, (dktc) tao ra khi khir Fe,Os 1a :

A. 1,68 lit. B. 6,72 lit. C. 3,36 lit. D. 1,12 lit.
Céu 102: Khir hoan toan hdn hop X gdm Fe,0; va CuO bang CO thu dwoc hdn hop Y gom 2
kim loai. Cho Y tac dung hét véi dung dich HNO; du, thu duoc 3,36 lit khi N,O 1a san phém
khtr duy nhét (dktc). Khéi luong CO, sinh ra tir phan tng khir X 1a :

A. 13,2, B. 26,4. C.52.8. D. 16,8.
Cau 103: Hoa tan hoan toan m gam Fe;Oy4 vao dung dich HNO; lodng du, tit ca luong khi
NO thu dugc dem oxi hoa thanh NO, rdi suc vao nudc cing dong khi O, dé chuyén hét thanh
HNOs. Cho biét thé tich khi oxi (dktc) da tham gia qua trinh trén 1a 3,36 lit. Gi4 tri cham 13 :

A. 139,2 gam. B. 13,92 gam. C. 1,392 gam. D. 1392 gam.
Cau 104: Cho 36 gam hén hop Fe, FeO, Fe;O4 tac dung hoan toan véi dung dich H,SO, dac,
néng du thy thoat ra 5,6 lit khi SO, & dktc (san pham khir duy nhat). S6 mol H,SO, di phan
ung la :

A. 0,5 mol. B. 1 mol. C.1,5 mol. D. 0,75 mol.
Céu 105: Hoa tan 20,8 gam hdn hop bot gdm FeS, FeS,, S bang dung dich HNO; dic néng
du thu duoc 53,76 lit NO, (1a san pham khir duy nhét, ¢ dktc)va dung dich A. Cho dung dich
A tac dung vé6i dung dich NaOH du, loc iy toan bo két tia nung trong khong khi dén khéi

luong khong dbi thi khéi lugng chat ran thu duoc 1a
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A. 16 gam. B. 9 gam. C. 8,2 gam. D. 10,7 gam.
Céu 106: Tron 5,6 gam bot sit véi 2,4 gam bot luu huynh roi nung néng trong didu kién
khong c6 khong khi, thu duogc hon hop ran Y. Cho Y tac dung v6i lugng du dung dich HCI,
giai phong hdn hop khi Z va con lai mot phan khong tan G. Dé ddt chay hoan toan Z va G
can vira du V lit O, (dktc). Gia tri ctia V 1a :

A. 2.8. B. 3,36. C. 3,08. D. 4,48.
Cau 107: Hoa tan hoan toan m gam Fe,O, bang dung dich H,SO, dic, néng thu dugc khi A
va dung dich B. Cho khi A hip thy hoan toan boi dung dich NaOH du tao ra 12,6 gam mudbi.
Mit khac, ¢6 can dung dich B thi thu duoc 120 gam mubi khan. Cong thirc cua sat oxit Fe, O,
la:

A. FeO. B. Fe;0.. C. Fe,0s. D. Tét c4 deu sai.
Céu 108*: Hoa tan hoan toan y gam mot oxit sit bang H,SO. dic, nong thiy thoat ra khi SO,
duy nhét. Trong thi nghiém khéc, sau khi khtr hoan toan ciing y gam oxit d6 bang CO & nhiét
dd cao roi hoa tan luong sat tao thanh béng H>SO, dac, nong thi thu dugc lugng khi SO,
nhiéu gip 9 lan lugng khi SO, ¢ thi nghiém trén. Cong thirc ctia oxit sat 1a :

A. FeO. B. Fe,0; C. Fe;0.. D. FeCO:s.
Céu 109*: Hoa tan hoan toan hdn hop X gdm 0,02 mol FeS, va 0,03 mol FeS vao luong du
H,SO, dic néng thu dugce Fex(SO4)s, SO, va H,O. Hép thu hét SO, bang mot luong vira du
dung dich KMnO, thu duge dung dich Y khong mau, trong sudt, c6 pH = 2. Thé tich cua
dung dich Y 1a:

A. Va(Y) =57 lit. B. Vi (Y) = 22,8 lit.

C.Vau(Y)=227]lit. D. Va (Y) = 28,5 lit.
Cau 110*: Théi khi CO di qua éng st dung m gam Fe,Os nung ndng. Sau phan Gmg thu dugc
m; gam chét rin Y gdm 4 chit. Hoa tan hét chit rin Y bang dung dich HNO; du thu dugc
0,448 lit khi NO (san pham khir duy nhat, do ¢ diéu kién chuan) va dung dich Z. C6 can dung
dich Z thu duoc m;+ 16,68 gam mubi khan. Gia trj ciia m 1a :

A. 8,0 gam. B. 16,0 gam.

C. 12,0 gam. D. Khong xéac dinh duoc.
Céu 111: Hoa tan mot hdn hop X gém hai kim loai A va B trong dung dich HNOs lodng. Két
thac phan tng thu duoc hdn hop khi Y gdm 0,1 mol NO, 0,15 mol NO, va 0,05 mol N,O. biét
rang khong c¢6 phan tmg tao mudi NH,NO;. S6 mol HNO; da phan tmg 1a :

A. 0,95. B. 0,105. C.1,2. D. 1,3.
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Cau 112: Cho 13,5 gam nhoém tac dung vura du véi 2,5 lit dung dich HNOs;, phan Gng tao ra
mubi nhom va mot hdn hop khi gdm NO va N,O. Tinh néng d6 mol cia dung dich HNOs.
Biét rang ti khdi ctia hdn hop khi ddi voi hidro bang 19,2.
A. 0,95. B. 0,86. C.0,76. D. 0,9.

Cau 113: Cho 3 kim loai Al, Fe, Cu vao 2 lit dung dich HNO; phan ing vira da thu dugc
1,792 lit khi X (dktc) gdm N, va NO, ¢6 ti khdi hoi so voi He bang 9,25. Nong d6 mol/lit
HNO; trong dung dich dau 14 :

A. 0,28M. B. 1,4M. C. 1,7M. D. 1,2M.
Céu 114: Thé tich dung dich HNO; 1M (lodng) it nhit can ding dé hoa tan hoan toan mot
hdn hop gdm 0,15 mol Fe va 0,15 mol Cu 14 (biét phan tng tao chit khir duy nhét 1a NO) :

A. 0,8 lit. B. 1,0 lit. C. 0,6 lit. D. 1,2 lit.

Cau 115: Cho dung dich X chtra 0,1 mol FeCl,, 0,2 mol FeSO.. Thé tich dung dich KMnO,
0,8M trong H,SO, lodng vira dii dé oxi hoa hét cac chat trong X 14 :

A. 0,075 lit. B. 0,125 lit. C. 0,3 lit. D. 0,03 lit.

Céu 116: Cho 3,2 gam Cu tac dung voi 100 ml dung dich hdn hop gdbm HNO; 0,8M va
H,S0, 0,2M, thu dwgc san pham khir duy nhét 1a khi NO.

a. Thé tich (lit) khi NO (& dktc) 14 :

A. 0,336. B. 0,224. C. 0,672. D. 0,448
b. S6 gam mudi khan thu duoc 14 :

A.79. B. 8,84. C. 5,64. D. Tét ca déu sai.
Céu 117: Cho 500 ml dung dich hén hop gdm HNOs 0,2M va HC1 1M. Khi cho Cu tac dung

v6i dung dich thi chi thu dugc mét san pham duy nhat 1a NO. Khéi lwong Cu c6 thé hoa tan
t6i da vao dung dich 1a :
A. 3,2 gam. B. 6,4 gam. C. 2,4 gam. D. 9,6 gam.

Céu 118: Cho hdn hop gém 6,4 gam Cu va 5,6 gam Fe vao coc dung dung dich HCI lodng
du. Dé tac dung hét véi cac chit c6 trong cde sau phan tng can it nhat khdi luong NaNOs 1a
(san pham khir duy nhét 1a NO) :

A. 8,5 gam. B. 17 gam. C. 5,7 gam. D. 2,8 gam.
Cau 119: Dung dich A chtra 0,02 mol Fe(NOs); va 0,3 mol HCI c6 kha nang hoa tan dugc Cu
v6i khéi luong t6i da 1a

A. 5,76 gam. B. 0,64 gam. C. 6,4 gam. D. 0,576 gam.
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Cau 120: Cho 11,6 gam FeCO; tac dung vira du voi dung dich HNO; thu duoc hdn hop khi
(CO,, NO) va dung dich X. Khi thém dung dich HCI du vao dung dich X thi hoa tan téi da
duoc bao nhiéu gam bdt Cu (biét c6 khi NO bay ra) ?

A. 28,8 gam. B. 16 gam. C. 48 gam. D. 32 gam.

DAP AN

1A 2D 3B 4B 5B 6D 7C 8C 9B 10C

11A 12B 13D 14D 15D 16C 17C 18C 19B 20B

21D 22D 23C 24A 25B 26C 27D 28B 29D 30B

31C 32B 33C 34B 35B 36D 37C 38DD | 39D 40C

41C 42B 43D 44C 45A 46B 47B 48B 49B 50A

51D 52C 53B 54B 55C 56D 57D 58C 59A 60B

61C 62B 63B 64A 65C 66D 67C 68C 69B 70B

T1A 72D 73C T4A T5A T6A 77C T8A 79B 80C

81D 82C 83B 84A 85A 86C 87D 88B 89D 90C

91D 92A 93B 94C 95A 96C 97C 98D 99A 100B

10IA | 102B 103A 104B 105A 106A 107B 108C 109B 110A

111C | 112C 113A 114A 115B 116CA | 117D 118A 119C 120D
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