CHUYEN DPE 4: PHAN UNG OXI HOA KHU

Phan I: HE THONG LY THUYET CO BAN VA NANG CAO
1. SO OXI HOA
1. Khai niém
S6 oxi hoa 1a dién tich quy wéc ciia nguyén tir trong phan tir khi coi tat ca cac electron lién két déu
chuyén hoan toan vé nguyén tir c6 d6 am dién 16n hon (xem nhu hop chét c6 lién két ion).
S6 oxi hod duoc viét & dang sb dai s6, ddu viét trude, sb viét sau va viét & phia trén, chinh giita ki hiéu
nguyeén té.
+n «so®xi hoa
vidu: X <— Nguyeatoz
2. Quy tic xac dinh sé oxi hda
S6 oxi héa cuia nguyén tir mot nguyén té 1a mot sé dai s6 duoc gan cho nguyén tir ciia nguyén té do theo
c4c quy tic sau:
- Quy tic 1: Trong don chét sb oxi hda cia nguyén tir bang 0.
0 0 0 0
Vidy: Cl,,0,, Na, C ...
- Quy tic 2:
Trong phan tir cac hop chat, thong thuong sé oxi hoé cua hydrogen (H) 1a +1, ciia oxygen (O) la -2, cac
kim loai dién hinh c6 sb oxi hoa duong bang sb electron hoa tri.

Nguyén tir Hydrogen Oxygen Kim loai Kim loai kiém thé | Aluminium
(H) (O) kiém (1A) (1A) (Al
S oxi hoa +1 -2 +1 +2 +3
ile -1 -1 +2 -1
Ngoallé | NaH caH,...| OF,.H,0, ...

* Nhém nguyén tu :
S04=-2;NO3 =-1; POs =-3; SO3=-2; OH =-1; AlO2=-1; ZnOy = -2
- Quy tic 3: Trong hop chat tong sé oxi hda ciia cac nguyén té nhan véi sé nguyén tir cua ting nguyén té

bang 0.

X +1 -3 +1
Vidu: NH,=>13+x=0=>x=-3=> NH,
- Quy tic 4

* Trong ion don nguyén tir: 6 oxi hda cua ion don nguyén ttr bang dién tich cua ion.
g guy guy g

+2
VD : Fe*,...
* Trong ion da nguyén tir: tong sé oxi hda cua cac nguyén té nhan vai sd nguyén tir cua ting nguyén tb
bang dién tich cua ion.

x +1 -3 +1

Vidu: NH, =>14+x=+1=>x=-3=> NH,

x —2 +5 2
« NO;: x+3(-2)=-1=>x=+5=> NOQ,
3 41 4145 -2 +1+43 -2

Céach viét s6 oxi hda: NH,;HNO,;HNO,
I1. CHAT OXI HOA, CHAT KHU', PHAN UNG OXI HOA - KHU
1. Cac khéi niém
- Chét khir (chét b oxi hda) 1a chat nhuong e (sé oxi hoa #ing sau phan tng).
- Chat oxi hoa (chit bi khir) 1a chat nhan e (sé oxi héa gi@m sau phan ung).

1



- Qua trinh nhwong e la qua trinh oxi héa = su oxi héa
- Qua trinh nhgn e la qua trinh khar =si kher
- Phan @ng oxi héa — khir 1a phan ¢ng c6 sy nhwong va nhan e = cé sw chuyén dich e giira cac chit phan
ung.
* Céach nhdn biét phdan #ng oxi hoa — khe:
- Phai c6 sy thay d6i s6 oxh cua 1 hay mot s6 nguyén td trude va sau phan ang.
- C6 mit don chit trong phan &ng => phan &ng oxi héa - khir
I11. CAN BANG THEO PHUONG PHAP THANG BANG ELECTRON (NANG CAO)
1. Nguyén tic can bing
Phuong phap nay dua vao su bao toan e : Y e nhwong = > e nhan.
Cac buwéc thuc hién:
Budéc 1: Xac dinh sb oxi hda cac nguyén té ¢6 sé oxi hoa thay ddi.
Budc 2: Viét cac qué trinh oxi hoa, qué trinh khir (can bang mdi qua trinh)-> tim hé s6 cho mdi qua trinh sao
cho Y’e nhwong = Y e nhan.
Bwéc 3: Xac dinh hé sé cac chét c6 chira s6 oxi hoa thay ddi—>hoan chinh cac hé sé cac nguy@n té con lai dua
trén cac dinh luat bao toan (bao toan nguyén td) va theo trinh ty sau: Kim loai (ion duong) >gbc acid (ion
am)-> méi trudng (acid, base)> nudc (can bang hydrogen).
2. Mt s6 thi du:

+2 +5

0 +5 +2
Thidu1: Cu+ HNO, —»Cu(NO,),+ NO+H,0

+5 2
: Khong dol
Nhan xet: / N one o

+5
N ,
™~ 2 Thay doi
Ap dung quy tdc trén cho nhitng trwong hop twong tw

Céch nhg dé viét qua trinh oxi hoa va qua trinh khe: Tang nhwong giém nhgn hodc viét céng e bén sé
oxi hoa lon.

+2
- ghi hé sb so khai & chat co chaa N (thay doi).

0 +2
3X|Cu—Cu + 2e
+5 +2
2X{ N +3e > N
, .0 +5 +2 45 +2
Xac dinh hé so so' khoi: 3Cu + HNO, -»3Cu(NO,),+2NO+H,0
+2 +5 +2

, 0 +5
Hoan chinh cac h¢ so con lai: 3Cu + BHNO, - 3Cu(NO,),+2NO+4H,0

0 +5 +3 45 0
Thidy2: Al *HNO; >3AI(NO,);+2N2+H,0

0 +3
10x| Al—> Al + 3e
+5 0
3x|2N +10e — N,
+2 +5 0

, 0 +5
Xac dinh hé s6 so' khai: 10Al + HNO, —-10AI(NO,),+3Nz+H,0

, 0 +5 +3  +5 0
Hoan chinh cac h¢ so con lai: 10Al + 36HN O, ——10AI(NO,),+3N, +18H,0

+4 +7 +6 +2 +6 +6
Thidu3: SO,+KMnO, + H,0>H,SO,+MnSO,+K, SO,
Nhan xet:
+6 ,
S : Thay doi . . ) )
/' i >cd 3 déu thay déi > ghi hé sb so khai & chit
+4 +

S ——>S :Thayddi

2 \+6

S . Thay dbi

+6
c6 chira S (bén chat phdn #ng)



Ap dung quy tdc trén cho nhigng trwong hop twong tr

+4 +6

5| S—S + 2e

+7 +2
2X[{Mn +5e - Mn

+2 +6

Xac dinh h¢ sé so khdi: SSO + 2K MnO +H,0->H, SO +2MnS O, +K, SO

+2 +6

Hoan chinh céac hé s6 con lai: SSO + 2K MnO +2H,0 - 2H, SO +2MnS O, +K, SO

Thi du 4: Phan &ng cd tir 3 trudong hop thay ddi s6 oxi hoa tré [én
Cach gidi quyét:
> Céch 1: Viét moi phuong trinh biéu dién su thay d6i s6 oxi hoa, chli y su rang budc hé sé ¢ 2 vé cua
phan ng va hé sb trong cling phan tu.
> Céch 2: Néu mot phan tir 6 nhiéu nguyén to thay doi sé oxi hoa, ¢ thé xét chung ca nhoém hoic toan
bo phan tir, ddng thoi chd y sy rang budc hé s6 ¢ phia sau.

Ap dung:
+2 -1 +3 2 +4
FeS, +O —>Fe,0,+S0,
Céach 1: Céach 2:
+2 +3
2x |2Fe > 2Fe+2e 1
-1 +4 0 +3 +4
2X | 4S - 4S +20e ox | 2FeS, — 2(Fe;2S) + 22e
0 -2 0 -2
11x| O, +4e - 20 11x|0, + 4e > 20
2 -1 3 -2 +4 2 -1 +3 -2 +4
4FeS, +llO — 2Fe, 03 +8S 0, 4FeS, +110 — 2Fe,03+8S0,

Thi du 5: Phan @wng khong xac dinh ré méi truong
> Céch giai quyét: CO thé can bang nguyén té bang phuong phap dai s6 khi di xac dinh hé sb cua céc
chat thay d6i s6 oxi hda hodc qua trung gian phwong trinh ion thu gon.

B +4 +7 +6 +2
> Apdung: K,SO,+ KMnO, + KHSO, —> K, SO,+MnS0,+H,0

+4 +6

SX| S— S +2e
+7 +2 +4 +7 +6 +2
2x|Mn+5e >Mn 5K, SO, + 2K MnO, + ?KHSO, —?K, SO, +2MnSO,+?H,0
Dit cac hé sé hop thuc cua KHSO4 , K2SO4 va H20 laa, b, c.
Bao toan nguyén t6 K: 12+a =2b ; Bao toan nguyén té H: a=2c ;
Bao toan nguyén t S: 5+a = b+2 => Giai hé : a=6; b=9; ¢=3
+4 +7 +6 +2
Vay: 5K, SO, + 2K MnO, + 6KHSO, — 9K, SO,+2MnS0,+3H,0
Thi du 6: Phan &ng c6 nguyén té ting hay giam nhiéu nic:
> Céch giai quyét:
- Céch 1: Viét moi phuong trinh thay ddi s6 oxi hoa, dat an s6 cho ting nac tang, giam s6 oxi hoa
( rdt dé nham!cdn thdn)



Cach 2: Tach ra thanh hai hay nhiéu phan wng véi timng nac sé oxi hoa tang, hay giam (c6 lgi trong
viéc gidi toan). Nhan hé s trude khi gom cac phan tng lai.

+3 45

) 0 +5 +2 +1
» Apdung: Al + HNO, > AI(NO,),+NO+N,O+H,0

0 +3
(3x+8y)| Al —> Al+3e

7 . +5 +2
Cach 1: 3x XN +3xe > x N

+5 +1
3X |2y N+8ye —» 2y N

+3 45 +2

0 +5 +1
(3x+8y) Al +6(2x+5y) HN O, — (3x+8y) AI(N O,),+3x NO+3yN, O+3(2x +5y)H,0
Céch 2: Tach thanh 2 phuong trinh:
0 +5 +3 +2
ax Al+4HNO, ->AI(NO;),+ NO+2H,0
0 +5 +3 +1
bx|8AlI+30HNO, -»8AI(NO,),+ 3N, O+15H,0

0 +5 +3 5 +2 +1
(a+8b) Al +(4a+30b) HN O, —> (a+8b) AI(NO,),+a N O +3bN, O + (2a+15b)H,O
Nhdn xét: - Néu 1a giai toan, ctr dé nguyén cac phuong trinh dé tinh toan, khéng can gom lai.

- V6i 2 phuong trinh trén ta c6 lién hé: a=3x; b=y.
- Ty theo dé bai cho ti 16 s6 mol cua NO va N,O thi ta méi xac dinh dugc hé s cia NO va N.O.
Thi du 7: Phdn #ng tw oxi hoa — tw khiz: Trong d6 1 chit vira 1a chat oxi hoa vira la chat khir = ghi hé

so so' khéi bén chat tao thanh.

-1 +5

0 . +5 . 1 +7
Cl, + KOH—2>KCI+KCIO,+H,0 KClo,—2>KCI+K CIO,

+5 +7

0 +5
1x|Cl, — 2Cl + 10e 3X Cil—) Cl +_12e
1x| Cl+ 6e — CI

0 -1
5X|Cl, + 2e — 2Cl
-1 +5

0 0 + — +
3C|2 + 6KOH ;)SKC|+KC|O3+3HZO 4K8| 03 t0 s KCll +3K Ci04

Thi du 8: Phan #ng ngi oxi hoa - khi: Trong clng 1 chat ma nguyén té nay déng vai tro 1a oxi héa,
nguyén té kia déng vai trd 1a chat khir = ghi hé sé so khéi bén chat tao thanh.

+5 -2 o

-1 0
KClO,—“>KCI+0,
-2 0
3x[20—> 0, +4e
+5 -1
2x| Cl+ 6e >Cl

2KClO,—L»2KCl  + 30,
Mot s6 chat la chat khir hay chat oxi hoa con phu thude vao méi trwdng tién hanh phan ing:

Chat MBoi trweong tién hanh phan éng San pham sau phan éng
Moi truong acid (H2S04) Mn (MnCl2, MnSO4)
+7 P \ 7 +
KMno, Moi truong trung tinh (H20) M (MnO2, KOH )
Moi truong base le n (KzMnOs)




+7

K,Cr, O, Maoi truong acid (H2SOa) E:ar Cra(SOu)s3

Vidu
- Mai truong acid:
10FeS0O4 + 2KMnO4 +8H2S0s ——> 5Fe2(S04)3 + 2MnSO4 + K2SO4 + 8H20
K2oCroO7 + 6FeSO4 + 7TH2SOs——  Cra(SO4)3 + 3Fe2(SO4)3 + K2SO4 + 7H20
- Mo6i truong trung tinh: 3C2Hs + 2KMnO4 + 4H,0 —— 3 CH2(OH) — CH20H +2Mn0O- + 2KOH

- Méi truong base: Na;SO3 + 2KMnO4 + 2KOHg3c —> NaxSO4 + 2KoMnO4 + H20
Vi du 2: Xéac dinh san pham va can bang cac phan tng sau theo phuong phép thing bang electron:

a) Fe,0,+ KMnO, +H,SO, — b) Fe(OH), +K,Cr,0, +H,SO, —
c) FeBr, + KMnO, +H,SO, —» d) NaCrO, + 0O, + NaOll —»
Gidi
+8/3 +7 +3 +2
a) Fe,0, + KMnO, +H,SO, — Fe,(SO,), + MnSO, +K,SO, +H,0
oX 6Fe*®® — 6Fe™ +2¢
2X Mn*’ +5e — Mn*2

10Fe,0, + 2KMnO, +48H,50, —15Fe, (SO, ), + 2MnSO, +K,SO, + 24H,0

+2 +6 +3 +3

b) Fe(OH), +K,Cr,0, +H,S0, — Fe, (SO,), +Cr,(SO,), +K,SO, +H,0
3X 2Fe*? — 2Fe™ + 2e
Ix 2Cr*® +2.3e — 2Cr*

6Fe(OH), + K,Cr,0, +13H,50, — 3Fe, (SO, ), +Cr, (SO, ), +K,SO, +19H,0
+2 -1 +7 +3 0 +2
c) FeBr,+KMnO,+H,SO, - Fe,(SO,), +Br, + MnSO, + K,SO, +H,0

5x
6X

2FeBr, — 2Fe*® + 2Br, + 6e

Mn*" +5e — Mn**

10FeBr, + 6KMnO, +24H,S0, —»

5Fe, (SO, ), +10Br, +6MnSO, +3K,SO, + 24H,0
+3 0 +6 -2
d) NaCrO, +0O, + NaOH — Na,CrO, +H,0

4x Cr®* > Cr*° +3e
3x 0, +4e — 207"




