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PHAN UNG OXI HOA — KHU

Ban phan trng khor Ban phan trng oxi héa
Chét oxh (1) + e — chét khtr (1) + Chét khtr (2) - e — chét oxh (2)
VD:  Cl, (k) + 2e — CI (dd) VD: Na(r)—e — Na* (dd)

Phan trng oxh - khir
Chét oxh (1) + chat khir (2) — chat khir (1) + chat oxh (2)
VD:  Cl, (k) + 2Na (r) — 2Na* + 2CI- (dd)
Cl,/2CI-. Na*/Na : cap chat oxh/chat khir lién hop
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So oxi héa
» Sb oxi héa: dién tich hinh thirc cla nguyén td
» Sb oxh I&n nhét: chi co tinh oxi hoa
» Sb oxh thap nhét: chi cé tinh khir
» Sb oxh trung gian: tinh oxi héa va tinh khir
» Nguyeén tb s:
» s6 oxh = sb tht tw nhém
» Nguyén tb p:
» Sb oxh = sb thtr tw nhém — 2n n=0—4
» Sb oxh (+) 1&n nhat = sé th(r tw nhom
» S6 oxh (-) th&p nhat = s6 th tw nhom — 8

Trang thai so oxi héa cé thé cua cac
nguyén to nhom chinh

Nhom S6 oxi hoa
1 +1; 0; -1 (H)
2 +2:0
3 +3,0 Trang thai sé oxi hoa
4 -4; -2; 0; +2; +4 thuong gdp cia Cac
C:-4: -3:-2: -1: 0 +1: +2: +3; +4 nguyeén 6 trong fi nhién
5 -3;-1; 0; +1; +3; +5
N: -3;-2;-1; 0; +1; +2; +3; +4; +5
6 -2:0; +2; +4; +6
0: -2; -1 (0,%); -1/2 (Oy); 0; +2; +4 (O,)
7 -1; 0; +1; +3; +5; +7
k-0 1
b 4
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Trang that so oxi héa cua mot vai
nguyén to d

Sc +3; 0 Ni +4; +3; +2; 0
Ti +4;+3,+2;0 Zn +2;0

Vv +5; +4; +3; +2; 0 Hg +2; +1 (Hg,?*); 0
Cr +6; +3; +2; 0 Cu +3; +2; +1; 0
Mn +7; +6; +4; +3; +2; 0 Ag +3; +2; +1; 0
Fe +6; +3; +2; 0 Au +3; +2; +1; 0
Co +4; +3; +2; 0

5

Dien cuc

Pién cwc: cac bé mat noi xay ra ban phan (rng oxi
héa hoac ban phan ng khir, c6 thé tham gia hoac

khéng tham gia vao phan trng

Dién cwc tro: khdng tham gia vao phan (rng oxi hbéa

- khr

Catod: dién cwc ma tai do xay ra qua trinh khi
Anod: dién cwc ma tai doé xay ra qua trinh oxi héa
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Qua trinh dién phan
Dién phan la qua trinh lam phan (rng khéng tw xay ra
c6 thé xay ra dwoc dudi tac dung cda dién ndng

Cathode + Anode
Na®™ +¢"—>» Na 201> Cl, + 2¢”
Sodium deposits Chlorine gas

(el

_
+
Na

D

Molten NaCl

Pin Galvani

Pin: phan &ng oxi héa — khir ty xay ra va tao dién
nang

Pin tiéu chuan: khi tAc chat va san pham & trang thai
bén vé mat nhiét déong hoc

Ap suét riéng phan cta chét khi: 1atm

Chét rén & trang thai tinh khiét va dang thu hinh bén
nhiét déng

Céc ion trong dung dich c6 néng d6 1M
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Pin Zn|Zn?*(1M)||Cu?* (1M)|Cu

Reduction, cathode

Pin Cu|Cu2*(1M)|Ag*(1M)/Ag

Culs) — Cu +2e At + e — Agls)
Owidation, anode Reduction, cathode
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The dien cuc tiéu chuan

Thé cha pin cang I&n cho biét phan &ng oxi hoa —
khtr cang dé xay ra theo chiéu thuan

Dy doan twong dbi dé manh clia cac tac nhan oxi
héa va tadc nhan khir; chiéu hwéng xay ra phan &ng

11

Dién cwc Hydro tiéu chuan; quy wéc E°=0,00V

hydrogen
oas i =
W==
| |
1 mol dm™ 1
H' j

platimum
black:
electrade
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M 42 o H,
Reduction, cathode:

Cu?* + 2¢ — Culs)
Oxidation, anode Reduction. cathode
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Thé dién cuc c6 gia tri
dwong

Thé dién cuc c6 gia tri am

- Qua trinh khir xay ra thuan
loi hon so v&i qua trinh khiy
2H* + 2e > H,

- Dién cwc doéng vai tro la
catod so voi dién cwc hydro
tiéu chuan

-Qua trinh khi* xay ra
khéng thuan loi so véi qua
trinh 2H* + 2e > H,

- Dién cwc dong vai tro la
anod so v¢i dién cwc hydro
tiéu chuan

15

Quy wa&c: thé dién cuc ghi theo qua trinh khiv (thé khir

tiéu chuan)
Zn%* +2e —» Zn
Cu?*+2e > Cu
2H* + 2e — H,

E%n@+yzn = - 0,763V
E%u+ycu = 0,337V
E%ymz2 = 0,000V

Khi thé khtr tiéu chudn cang I&n, tinh oxi hoa cla
dang oxi héa cang manh va tinh kh&r cia dang kht

lién hop cang yéu
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Gia tang do
manh cla
dang chéat
oxh
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Bai tap

Dang oxh Dang kht
héa lien hop

Farg) + 287 — 2F "(aqg)

2H *aq) + 287 — Hapy)

Mg *(aq) + 28 — Mgis) —237

Erg ()

287

n

Gia tang do
manh cla
dang chéat
khtr  lién
hop

Sép xép cac chét theo thir tw tinh oxi héa tang dan:
MnO,’, Mg?*, Fe?*, Fe%*, Cr,0,%
Sap xép cac chat theo thir tw tinh khir tang dan
Mn2*, Mg, Fe?*, Fe, Cr3*

Cho biét:
EO(MnO,/Mn2+) = 1,51 V
EO(Fe3*/Fe2*) = 0,77 V

E9(Fe2*/Fe) = - 0,44 V
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Dy dodn chiéu hwéng cia phdn irng oxi
héa — khur

OXH, + K, — K, + OXH,

AE® = E%yxh1k1 — Eoxrzk2
AGO = - NFAE? = - RTINK,,
n: sb electron trao doi

F: hdng s6 Faraday

b + >1 |Phan &ng ty xay ra theo
chiéu thuan

0| O 1 |Phan &rng & vi tri can bang

+ - <1 |Phan tng tw xay ra theo
chiéu nguworc lai
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Bai tdp
NaCIOz(dd) + CIZ(k) — CIOZ(k) + NaCI(dd)
Can bang phwong trinh

Hay cho biét phan (rng c6 thé tw xay ra & dktc hay
khong?

Cho biét: EO(CI,/2Cl) = 1,36 V
E°(CIlO,/ClO,) = 0,954 V
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Anh hwong cia nong do (dp sudt riéng
phan) déen thé khu tiéu chuan
Phwong trinh Nernst

Ban phan ing khtr. XOXH + ze —» yK

0,059  [OXH]*

— 0
E=E"+ . g[K]Y

Céc yéu t6 anh huwéng dén ndng do:
- sw tao chét it tan
- Sy tao phuc

22
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0 059, [H'T
E=Epm, o]
2 p,,
0, 059
E= Eglezo Ig(po2 [H]* )
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Bai tdp
Cho biét cac kim loai Mg, Al c6 phan tng v&i dung
dich nwéc & pH = 0 va pH = 7 khéng?
Biét rang:
E° Mg@2mg= —2:37 V, E° Alzya= —1,66 V
E%hemz = 0,0 V (pH = 0)
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Gian do E°

banh gia khd nang phan (ng cla céc cap chat
oxh/chat khir lién hgp
AEC cang Ién: phan (rng cang wu tién

n” A Fe’ N Cu” Fe™
= = = —
Zn \ Fe 2 Cu Fe” E%V

0,76 0,44 +0,00 +0,34 +0,77
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Gian do Latimer
Sap xép theo trang thai s6 oxi héa gidm dan cua
cung mot nguyén to
DPanh gia kha nang ton tai ciia mét trang thai sé oxi
hoa
VD gian dd Latimer ctia Cl & mdi tr;wéng acid

12 12 12 17V 16 1,4v
ClO, —= ClOy —= CIO,—HCIO,—~HCIO —=CI, —~CJ

26
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Phan uvng oxt héa — khu

» Viét phwong trinh phan ng oxi héa — khi

4

X&c dinh trang thai sb oxi hda cta cac nguyén té trong
tac chét

Dy doan trang thai s6 oxi hda clia s&n pham: sb oxi héa
cla nguyén té trong sdn phdm bén hon sb oxi héa ban
dau

Can bang sb electron trao ddi

Can bang dién tich (phwong trinh ion thu gon) & can
bang nguyén té

Viét phwong trinh phan rng

1. Kali permanganat phan (ng v&i dung dich hydro

peroxide trong méi trwdng kiém va méi trudng acid

2. Chi (IV) oxide phan &ng v&i dung dich acid clohydric

dam dac

3. Sat (IIl) clorur phan rng v&i dung dich acid hydro iodic
4. Ozone lam iot thoat ra tir dung dich kali iodur
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