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CAC DANG PHAN UNG OXI HOA, KHU
CHON LOC CO PAP AN CHI TIET

Dang 1. Xac dinh loai phan #ng héa hoc

Phwong phap & Vi du

Ly thuyét va Phuong phap giai
Phan biét cac loai phan ttng hoa hoc:

- Phan w&ng hoa hep : La phan tng hoa hoc, trong d6 2 hay nhiéu chat héa hop véi nhau tao thanh mot
chat méi. Tromg phan tng hoé hop, s oxi hoa ciia cac nguyén té co thé thay doi hodc khong thay doi.

- Phan w&ng phan huy: La phan tng hoa hoc, trong dé6 mot chat bi phan hay thanh 2 hay nhiéu chat méi.
Trong phan tng phan huy, sé oxi hoé cia cac nguyén té c6 thé thay doi hoic khong thav doi.

- Phan wng thé: La phan ung hda hoc, trong d6 nguyén tir ciia nguyén té nay ¢ dang don chat thay thé
nguyén tir cua nguyén té khac trong hop chat. Trong hoa hoc vo co, phan ing thé bao gio ciing c6 su thay
ddi s6 oxi hoa cua cac nguyén té.

- Phan @ng trao ddi: La phan wng hda hoc, trong d6 cac hop chét trao d6i nguyén tir hay nhém nguyén
tir v6i nhau. Trong phan tg trao doi, s6 oxi hoa cua cac nguyén té khong thay doi.

- Phan &ng oxi héa khir: 1a phan tng hoa hoc, trong d6 c6 su chuyén electron giita cac chit trong phan
g hay phan &g oxi hda khir 1a phan tng héa hoc trong d6 c6 sy thay d6i s6 oxi héa cia mot s6 nguyén
t6.

Vi du minh hoa

Vi du 1: Phan tmmg nao sau day la phan ung oxi hda — khu?

A. Fe, O3 + BHNO; - 2Fe(NO; ) 5 + 3H, O

B. H, SO, + Na, O — Na, SO4 + 2H, O

C. Fe, O3+ 3CO — 2Fe + 3CO,

D. 2AgNO; + BaCl, — Ba(NO; ) , + 2AgCl |

Huéng dan:

Nhic lai: Phan tng oxi hda khtr 12 phan &g c6 su thay doi s6 oxi hoa.

Xét sy thay ddi s6 oxi hda ciia cAc chat trong cac phan wng trén ta thay chi c6 dap an C c6 su thay doi s6
oxi hda Fe**xubng Fe’; C*?lén C**

= Chon C
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Vi du 2: Phan tng nao sau day viura la phan tng hoa hop, vira la phan tng oxi hoa — khu?
A. CaO + H, O — Ca(OH) ,

B. 2NO, - N, O,

C.2NO, +4Zn — N, + 4ZnO

D. 4Fe(OH) , + O, + 2H, O — 4Fe(OH) 5

Huéng dan:

Nx: Déap 4n A va B khong co6 su thay ddi s6 oxi hda nén khdng phai 1a phan ng oxi hoa khir. Con lai dap
anCvaD.

Phan &g hoa hop 1a phan @ng tir nhiéu chat tham gia tao thanh 1 chat méi. Do d6 loai dap an C.
= Chon D

Vi du 3: Phan ung nao sau day vira 1a phan ttng phan huy, vira 1a phan (ng oxi hoa — khu?
A.NH;NO, - N, +2H, O

B. CaCO; — CaO + CO;,

C. 8NH; + 3Cl, — N, + 6NH, CI

D. 2NH;3; +3CuO — N, +3Cu+ 3H, O

Huéng dan:

= Chon A

Dang 2. Xic dinh chit khir, chit oxi hoa trong phan wng héa hoc

Phwong phap & Vi du

Ly thuyét va Phuong phép giai
- Trude hét xac dinh s oxi héa.

Néu trong phan tng c6 chira mot hodc nhiéu nguyén té c6 sb oxi hoa thay ddi thi phan tmg do6 thudc loai
oxi héa — khur

- Chat oxi hoa la chat nhan e (ang vai sb oxi hda giam)
- Chat khtr 12 chat nhuong e (ing Vi s6 oxi hoa ting)
Can nhé: khir cho — O nhan

Tén cua chat va tén qua trinh ngugc nhau
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Chét khir (cho e) - wng véi qué trinh oxi hoa.
Chét oxi héa (nhan €) - tng véi qua trinh khu.

Vi du minh hoa

Vi du 1: Cho phan tng: Ca + Cl, — CaCl, .

Két luan nao sau day dung?

A. Méi nguyén tir Ca nhan 2e.

B. Mdi nguyén tir Cl nhan 2e.

C. Mai phan tir Cl, nhuong 2e.

D. Mdi nguyén tir Ca nhuong 2e.

Huéng dan:

Ca — Ca*"+2e

Cl, +2.1e - 2CI

= Chon D

Vi du 2: Trong phan ng: CaCO; — CaO + CO, , nguyén té cacbon
A. Chi bi oxi hoa.

B. Chi bi khu.

C. Vra bi oxi hoa, vira bi khu.

D. Khong bi oxi hoa, ciing khong bi Khtr.

Huéng dan:

CH ¥

= Chon D

Vi du 3: Trong phan tng: Cu + 2H,SO4sc, nong) — CuSO4 + SO, + 2H, O, axit sunfuric
A. la chat oxi hoa.

B. vira |a chit oxi hoa, vira 1a chét tao méi truong.
C. la chat khtr.

D. vira |a chat khir, vira 12 chét tao méi truong.

Huéng dan:
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S** — §* = H,S0, dong vai tro 1a chit oxi hda

Mt khac SO,* dong vai trd méi truong dé tao mudi CuSO,

= Chon B

Vi du 4. Trong phan tmg dudi day, vai tro cua H,S la :

2FeCl; + H,S — 2FeCl, + S + 2HCI

A.chitoxihéa.  B.chatkht.  C.Axit.  D. vira axit vira khu.
Huéng dan:

béap an B

Vi du 5. Cho céc phan tng sau, phan (ng nao |a phan ng oxi hda — khir. Hay xac dinh chat khir, chat oxi
hoa

a) 2KMnQ, + 16HC1 — 5Cl;, + 2MnCl, + 2KCI + 8H,0
b) BaO + H,0 — Ba(OH),

c) CuO + H,SO,4 — CuSO,4 + H,0

d) 2Nal + Cl, — 2NaCl + 1,

e) Br, + 2KOH — KBr + KBrO + H,0

Huéng dan:

Phan ung oxi hoa — khir 12 a, d, e vi c6 sy thay d6i s6 oxi hoa gitra cac nguyén té.

+ . +2
a) 2]5(1'&“[1-{04 + 16H(]:l — 2KCl + 2MnCl, + 5CL,%+ 8H,O
Chat oxi hoa: KMnQ,. Chat khir: HCI.
d) INaI + Cl,0— 2 Nacl + 1?
Chat oxi hoa: Cl,: Chat khtr: Nal
e) B?‘z + 2KOH — KBr! + KBr'1O + H,O
Br, vira la chat khir, vira la chat oxi hoa.

Dang 3. Cach xac dinh s6 oxi hoa caa cac nguyén to

Phuwong phap & Vi du

Ly thuyét va Phuong phap giai
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- Quy tic 1 : S6 oxi hoa cuia cac nguyén té trong don chat bang 0.

Vi du : S6 oxi hoa cua cac nguyén té Na, Fe, H, O, CI trong don chét turong tng Na, Fe, H,, O, Cl,déu
bang 0.

- Quy tic 2 : Trong hau hét cac hop chat :
S6 oxi hoa cuia H 1a +1 (trir cac hop chét cia H véi kim loai nhu NaH, CaH,, thi H ¢6 sb oxi hda —1).
S6 oxi hoa ciia O 1a -2 (trir mot s6 trudng hop nhu H,0,, F,0, oxi ¢6 s6 oxi hda lan luot 14 : -1, +2).

- Quy tic 3 : Trong mot phan tur, tong dai s6 s6 oxi hda cua cac nguyén t bang 0. Theo quy tic nay, ta cd
thé tim duoc s6 oxi hda cua mot nguyén t nao d6 trong phan tir néu biét s6 oxi hda cua céc nguyén to
con lai.

- Quy tic 4 : Trong ion don nguyén tir, s6 oxi hoa cua nguyén tir bang dién tich cua ion d6. Trong ion da
nguyén tir, tong dai s6 s6 oxi hoa cta cac nguyén tir trong ion d6 bang dién tich cia no.

Vi du : S6 oxi hoa caa Na, Zn, S va Cl trong cac ion Na*, Zn**, S%, CI" lan luot la : +1, +2, -2, 1.
Tong dai s6 s6 oxi hda cuia cac nguy@n té trong cac ion SO,%, MnO4, NH," lan lugt 1a : -2, -1, +1.

Chu y: Dé biéu din s6 oxi hda thi viét dau trudc, s6 sau, con dé biéu dién dién tich cua ion thi viét s6
truée, dau sau.

Néu dién tich 1a 1+ (hoic 1-) c6 thé viét don gian 1a + (hoac -) thi d6i vai s6 oxi hda phai viét day di ca
du va chir (+1 hoic —1).

Trong hop chat, kim loai kiém, kiém thd, nhdm ludn c6 sé oxi hoa lan luot 14 : +1, +2, +3.
Vi du minh hoa
Vidu 1l: Tim sb oxi hoa cua S trong phan tir H,SO, ?
Huéng dan:
Goi s oxi hoa cua S trong H,SO, 12 X, ta 6

2.(+) +1x+4.(2)=0—>x=+6
Vay s6 oxi hoa cua S 1a +6.
Vi du 2 : Tim s oxi hda cua Mn trong ion MnO, ?
Huwéng dan:
Goi s6 oxi hoa cia Mn la x, taco :

Ix+4.(-2)=-1 5> x=+7

Vay s6 oxi hoa caa Mn 1a +7.

Bién soan Dinh Tho Phan rng oxi hoa — khir Hoa hoc 10



phuongtrinhhoahoc.com

Vi du 3. Xac dinh sb oxi hoa cua cac ion sau: Na*, Cu®*, Fe*, Fe**, AI*".

Huéng dan:

lon Na* cu* Fe? Fe* Al

S6 oxi hoa +1 +2 +2 +3 +3

*Laru y: Trong ion don nguyén tir, s oxi héa cua nguyén tir bang dién tich cia ion do.

Dang 4. Phwong phap cin bing phan &ng oxi hoa khir

Phuwong phap & Vi du

Ly thuyét va Phuong phap giai

Theo trinh ty 3 budc vai nguyén tac:

Tong electron nhudng = téng electron nhan

Budc 1. Xac dinh sy thay doi s6 oxi hoa.

Budc 2. Lap thing bang electron.

Budc 3. Pt cac hé sé tim dugc vao phan wng va tinh cac hé s6 con lai.

- Ngoai phuong phap thing bang electron, con cé thé can bang phan tng oxi héa — khir theo phurong phéap
tang — giam sb oxi hda véi nguyén tac: tong s6 oxi hoa ting = tong sé oxi hoa giam.

- Phan g oxi hda — khir con ¢6 thé duoc can bang theo phuong phép thang bang ion — electron: lac d6
van dam bao nguyén tic thing bang electron nhung cac nguyén té phai duoc viét & dang ion dung, nhu
NOs, SO, MnOy, Cr,0,",...

- Néu trong phan ung oxi héa — khir c6 nhidu nguyén t6 cd s6 oxi hoa cung ting (hodc cling giam) ma:
+ Ching thuoc mot chat thi phai dam bao ti 1& s6 nguyén tir ciia cc nguyén té trong phan tu.

+ Chiing thudc céc chat khac nhau thi phai dam bao ti 1& s6 mol cua cac chat d6 theo dé cho.

* \/6i hop chét hiru co:

- Néu hop chit hitu co trudc va sau phan (ng c6 mot nhém nguyén tir thay déi va mot sé nhom khong ddi
thi nén xac dinh sb oxi hoa cia C trong ting nhém rdi can bang.

- Néu hop chit hitu co thay ddi toan phan tur, nén can bang theo sé oxi hoa trung binh cua C.

Vi du minh hoa
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Vi du 1. Can bang phan ang:

FeS + HNO; — Fe(NO3)3 + N,O + H,SO,4 + H,0O

Huwéng dan:

Budc 1. Xac dinh sy thay d6i s6 oxi hoa:

Fe+2 N Fe+3

8-2 N S+6

N N

Budc 2. Lap thing bang electron:

Fe'? - Fe™ + le

S?—S"™+8e

FeS — Fe*™ +S™ + 9e

2N + 8¢ — 2N™

— Co 8FeS va 9N,0.

Budc 3. Dt cac hé s6 tim dugc vao phan wng va tinh cac hé s6 con lai:
8FeS + 42HNO;z; — 8Fe(NO3); + 9N,0O + 8H,S0, + 13H,0
Vi du 2. Can bang phan ng trong dung dich bazo:
NaCrO, + Br, + NaOH — Na,CrO, + NaBr

Huéng dan:

CrO, + 40H — CrO,” + 2H,0 + 3e

Br, + 2e — 2Br

Phuong trinh ion:

2CrO, + 80H + 3Br, — 2CrO,” + 6Br + 4H,0

Phuong trinh phan &ng phén tu:

2NaCrO, + 3Br, + 8NaOH — 2Na,CrO, + 6NaBr + 4H,0
Vi du 3. Can bang phan ng trong dung dich c6 H,0 tham gia:
KMnO, + K,SO3 + H,0 — MnO, + K,SO,

Huéng dan:
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MnO, + 3e + 2H,0 — MnO, + 40H"

SO5” + H,0 — SO,” + 2H" + 2e

Phuong trinh ion:

2MnO, + H,0 + 350" — 2MnO, + 20H" + 3S0,”

Phuong trinh phan tng phén tu:

2KMnO, + 3K;,S0; + H,O — 2MnO, + 3K,SO, + 2KOH

Vi du 4. Can bang phan &ng oxi héa — khir sau:

CsH1,06 + KMNO, + H,SO4 — K,SO,4 + MnSO,4 + CO, + H,0

Huéng din:

CeHL206 + KMHO, + HSO, — K.SO, + MnSO, + CO, + HLO
s« |68 =6 T e6xae
24 <| M7+ 5¢ — NMA
5C¢H12,06 + 24KMNO, + 36H,50, — 12K,S0O, + 24MnSQO,4 + 30CO, + 66H,0

Dang 5. Cac dang bai tap vé oxi héa khir

Phuong phap:
* Pinh lugt bdo toan electron

Trong phan ting oxi hoa - khir, sé mol electron ma chat khir cho bang sé mol electron ma chat oxi hoé
nh&fln- Zne cho = Zne nhan

Str dung tinh chét nay dé thiét lap cac phuong trinh lién hé, giai cac bai toan theo phuong phép bao toan
electron.

* Nguyén téic
Viét 2 so d0: so do chat khir nhuong e va so @b chat oxi hoa nhan e,
* Mét sé chi y
- Chui yéu &p dung cho bai toan oxi héa khu céc chdr vé co
- C6 thé ap dung bdo toan electron cho mét phuwong trinh, nhiéu phwong trinh hodc todn bg qué trinh.

- Xdc dinh chinh xac chdt nhweong va nhan electron. Néu xét cho mét qua trinh, chi can xdc dinh trang
thai dau va trang thai cudi so oxi hda cia nguyén to, thirong khéng quan tam dén trang thai trung gian sé
oxi héa cuia nguyén ta.

Bién soan Dinh Tho Phan rng oxi hoa — khir Hoa hoc 10



phuongtrinhhoahoc.com

- Khi &p dung PP bdo toan electron thwong siz dung kém cac PP bdo toan khac (bdo toan khéi lieong,
bao toan nguyén to).

- Khi cho KL tac dung véi dung dich HNO; va dung dich sau phdn #ng khéng chiza mudi amoni: Nyos-
= tong s6 mol e nhwong (hodc nhdn).

a/ Bai toan kim loai tac dung véi axit khong cé tinh oxi hda

- Cong thwre lién hé gitra s6 mol kim loai va sé mol khi H,

2.nHy =Ny . Ny + Ny Ny +..... (VO NL, N2 1 sb electron nhuong cta kim loai M1 va M2 ; nyy , Nz 12
s6 mol caa kim loai M1, M2).

- Cong thwe tinh khdi lwong mudi trong dung dich:
Mumuéi = MiL + Mgic ax (Msoa”, My ....)
Trong do6, s6 mol gdc axit duoc cho béi cong thuc:
Ngécax = tong e trao doi/ dién tich gc axit.
+ Véi Hy SO, Mg = Ml + 96.No
+ V6i HCL: mysi =My + 71.n4p

+ V6i HBr: Mpygi =My + 160.n4,

Vi du 1: Hoa tan 7,8g hdn hop bot Al va Mg trong dung dich HCI du. Sau phan @ng khdi lugng dung
dich axit ting thém 7,0g. Khdi lugng nhdm va magie trong hdn hop dau la:

A.2,7gval2g B.54gva24g C.58gva3,6g D.12gvaZ24g

Huéng din:

Ap dung dinh luat bao toan khéi lwong ta c6 :my, = 7,8-7,0 =0,8 gam

Mt khéc theo cdng thirc 1 va theo dé ta ¢6 hé phuong trinh:

(Khi tham gia phan g nhom nhudng 3 e, magie nhudng 2 e va H, thu vé 2 e)
3.Nar + 2.NMyg =2.01=2.0.8/2 (1)

27.n +24.0 =7,8 (2)

Giai phuong trinh (1), (2) ta ¢6 na =0.2 mol va nyg = 0.1 mol

Tur d6 ta tinh duoc my =27.0,2 =5,4 gam va myg =24.0,1 =2,4 gam chon dap an B

Vi du 2: Cho 15,8 gam KmnO, tac dung véi dung dich HC1 dam dic. Thé tich khi clo thu duoc & diéu
kién tiéu chuan la:
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A.561it. B.056lit. C.028lit. D.28lit.

Huéng dan:

Ta c6: Mn*'nhuong 5 e (Mn*?),Cl'thu 2.e (Cl,)
Ap dung dinh luat bao toan e ta co :

S.Nimnoa =2.Ncy2

= Nep = 5/2 Nkmnoa =0.25 mol rArr; Vep =0,25 . 22,4 =0,56 lit

Vi du 3. Hoa tan hoan toan 20g hon hop Mg va Fe vao dung dich axit HCI du thy c6 11,2 lit khi thoat ra
& dktc va dung dich X. C6 can dung dich X thi thu dugc bao nhiéu gam mubi khan?

A.5559. B.91,0g. C.90,0g. D.71,0g.

Huwéng dan:

Ap dung cong thic 2 ta co:
Mmugi = M kim toai T Mion tao muéi
=20+ 71.0,5=55.5¢

= Chon A

b/ Bai toan kim loai tdc dung véi hdn hop axit co tinh oxi héa

Vi du 4. Hoa tan 15 gam hdn hop X gom hai kim loai Mg va Al vao dung dich Y gom HNO; va
H,S0, dic thu duoc 0,1 mol mdi khi SO,, NO, NO,, N,O. Phan trim khéi lugng ciia Al va Mg trong X
lan luot 1&:

A.63% va37%. B.36%va64%. C.50% va50%. D.46% va54%.

Huéng dan:

Taco 24 nyg + 27 na =15 (1)
- Xét qua trinh oxi héa

Mg — Mg?*+ 2e

Al — AI**+3e

=t6ng $6 mol e nhudng = 2nyy + 3 Ny
- Xét qua trinh khtr

2N"™ +2.4e — 2 N"
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S*+2e — 8™

=tong s6 mol e nhan = 2.0,4 + 0,2 = 1,4 mol

Theo dinh luat bao toan e ta c6:

2nyg+3na =14 2

Giai h¢ (1) va (2) ta duoc nyg = 0,4 mol, na =0,2 mol
=% Al = 27.0,2/15 = 36%

=%Mg = 64%

= Chon B

Vi du 5: Mot hdn hop X c6 khdi lwong 18,2g gdm 2 Kim loai A (héa tri 2) va B (hoa tri 3). Hoa tan X
hoan toan trong dung dich Y chtra H,SO, va HNOs. Cho ra hdn hop khi Z gom 2 khi SO, va N,O. Xac
dinh 2 kim loai A, B (B chi co thé 1a Al hay Fe). Biét s6 mol cua hai kim loai bang nhau va sé mol 2 khi
SO, va N,O lan luot Ia 0,1 mol mdi khi.

A.Cu,Al B.Cu,Fe C.Zn, Al D.Zn, Fe

Huwéng dan:
Qua trinh khtr hai anion tao khi la:
4H" + SO,” + 2e — SO, + 2H,0

0,2 0,1 mol
10H" + 2NO5 + 8e — N,0 + 5H,0

0,8 0,1 mol

Téng e (nhan) = 0,2 + 0,8 = 1 mol
A— A% +2e
a 2a
B — B* +3e
b 3b
Tonge (cho)=2a+3b=1 (1)
Vi s6 mol cua hai kim loai bing nhau nén:a=b  (2)
Giai (1), (2)tacéa=b=0,2 mol

Vay 0,2A+02B=182=A+B=91= AlaCuvaBIlaAl
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c/ Bai todn kim loai tdc dung véi axit cd tinh oxi hoa

Trong céc phan wng oxy hda khir, san pham tao thanh c6 chaa cac mudi ma ta thuong gap nhu mudi
sunfat SO,%(c6 dién tich 1a -2), mudi nitrat NOg’, ( c6 dién tich la -1), mudi halogen X'( ¢ dién tich la -
1), ... Thanh phan ctia mudi gém caction kim loai (hoac cation NH,"),va anion géc acid. Muén tinh khoi
lwong mudi tao thanh trong dung dich ta tinh nhu sau:

"mudi ="kim loai + "gdc acid

Trong d6: Mysc acia = Mgéc acia -N€ (nhan)/(s6 dién tich géc acid)

Vi du 6: Cho 6,3 g hdn hop Mg va Zn tac dung hét vai dung dich HCI thay thoat ra 3,36 lit Hy(dktc).
Khéi lwgng mudi tao ra trong dung dich la:

A.1569g B.1695g C.1965g D.19,56¢

Huéng dan:
Taco: 2H™+2e — H,
0,3 0,15 mol/
Vay khéi lvong mudi trong dung dich 1a:
Munusi = Miim 1oai + Mgéc acia = 6,3+35,5.0,3/1=16,95 g.
= Chon B
Mt 56 lwu y:

- V6i kim loai c6 nhiéu s oxy héa khac nhau khi phan tng véi dung dich axit HNO; lodng, HNO; dic
néng s& dat sé oxi hda cao nhat.

- Hau hét céc kim loai phan g duoc véi HNO; dic ndng (trir Pt, Au) va HNO; dic nguéi (trir Pt, Au,
Fe, Al Cr....) khi d6 N*trong HNO; bi khtr vé mirc oxi hoa thap hon trong nhiing don chét khi twong
ung.

- Céac kim loai tac dung véi ion trong mdi truong axit H coi nhu tac dung véi HNOs. Cac kim loai Zn,
Al tac dung véi ion trong mdi truong kiém OHgiai phong NHs.
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