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11.2.Phan (rng oxy héa - khir vacap oxi héakht [1én hop

*.
11.2.1 Phan trng oxy hda-— khtr S§ oxy
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1.‘IiPhém rng oxy héa- khtr

Phan (rng oxy hoa - khtr

PHAN UUNG TRAO POI ELECTRON

Mot s6 thuat ngit théng dung:

« SU oxy hoa — nhudng electron
tang s oxy hoéa

« Su khr — nhan electron
gidm sO oxy hoéa

- Chat oxy héa — nhan electron

« Chat khir — nhuong electron
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‘Phén ing oxy héa - khu

Phan (rng oxy hoéa - khtr

Undergoes oxidation Undergoes reduction
from 0 to +3 from 0 to -2

N\ e

4 Fe(s) + 30,(g) — 2 Fe,05(s)

\ \ 1

0 0 b g
| i |
| |
Fe undergoes reduction Undergoes oxidation
from +3 to 0 from 0 to +4

N\ v

2 Fe,O5(s) + 3C(s) —> 4 Fe(s) + 3COx(gQ)

] | 1 M1

+I3 -2 0 (l) +T —2
|
I
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11.3 Can bang phan tng

Cu(s) + Ag'(a)) — Cu®(ag) + Ag (S

Buédc 1. Xéac dinh ban phan &ng oxi héa vakhtr:
OX:Cu - Cu? + 2e- RED: Ag* +e-— Ag

Budc 2: Can bang cac ban phwong trinh

Buéc 3: Cu —» Cu?t + 2e
2Ag" +2e > 2Ag

Buéc4:.Cu(s)+ 2Agt(agq) — Cu? (ag) + 2Ag (s
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#11'4 Pién cuc N i |

.Dién cwc: Khi nhding mot thanh dan dién
vao dd chat dién ly tadwoc mot dién cuc
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*.Céc loai dién cuc phd bién

- bien cwc kim loai — ion kim loai (dién cuc tan)

- Bién cuc khi —ion

- Bién cuwc kim loai — anion mu6i khong tan

- Bién cuc tro
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x 11.4.1 Piéncwc kim loai —1on kim loai (dién cuc tan)

GOm mot kim loal
tiép xdc véi ion cua
no trong dung dich

bién cuwc thuvong duoc ky
hiéutat M (r) | M (dd)

Vi du Bién cuc déng
Cu (r) | Cu?*

CuSOy(aq)

Quatrinh xdy ra Cu-2e < Cu?*
Anode (+) Cathode (—)
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t11‘4‘2 Pién cuc khi —1on

Chat khi tiép xUc v6i cation ciand

—Hll=—— H*(dd) | Hy(k) | Pt ()
2 /\\
Cly(g) H,(g2) Hz (2)
J ' \ J t \ ™~ | atm ——»

Anode Diaphragm Cathode
compartment and cathode compartment

JIUC LZ Ul 40 voicia ol |C|T'I|St.]. Livi o cuuw




11.4.3 Bién cuc kim loai — anion mudi khong tan cuakl

Kim loai tiép xdc
vGi mugi khongtan 7 5
clla né dong thoi

tiép xdc voi dung U . S

. ’ e R KNO,(aq) Cathode
dich chtra mudi tan ade—— .
cung anion. | 13

I"(dd) | AgI(r) JAg(r)

Agl(r)+1le < Ag(n)+1I
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t11'4'4' Pién cuc tro

GOm mét thanh kim loai tro (nhw Pt) tiép xUc véi hai dd chat cé trang
thd oxy hoa—khir khac nhau ( vi du dd chira hon hop 2 mudi Fe?+, Fe3*)

0,(g) 0,(g) Rust formation:

Fe2+(aq] +2 OH (aq) —— Fe(OH),(s)
4 Fc[OH)Z(s) + O.I[g) + 2 1-120(1} —— 4 Fe(O
Fe3+, Fe2+(dd)|Pt(r )

= Cathode:
Fe2t- 1le & Fedt O,(g) + 2 H,0(l) + 4~ —> 4 OH(aq)

I'e _— Anode:

= Fe() — FeMag)+2e

i
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*

Voltmeter

11.5 Pindién (Nguyén t6 Ganvani)

_- KNOj(aq)]

o -— :..I

-

1.00 M Cu(NO3)-(aq)

1.00 M AgNOx(aq) ©



electrons

1.00 M Zn(NO3)(aq) 1.00 M Cu(NO3)5(aq)

() Zn(s) | Zre*(an) || Cur*(aq) | Cu(s) (+) Eey =1.103V
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Cach biéu dién nguyén t6 Ganvani

« Anot ladién cwc & do xdy raquatrinh oxi hda
Zn(r) -2 —  Zn%*
« Catot ladién cwc & do xdy raquatrinh khtr
Cut +2¢ — Cu
Cach biéu dién nguyén t6 Ganvani
Dung ky hiéu [dé chi si phan céach gitra hai pha; cac chat
trong cuing mot pha dung dau phay (, );dung | | dé chi
cau muoi; anot dugc viét bén trai, catot duoc viét bén
phai
(-) Zn(r) | Zre* (dd) || Cu(dd) | Cu(r) (+)
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11.6 Thé dién cuc

11.6.1 Thé dién cuc tiéu chuan
Thé dién cuc tiéu chuan cliamot cap oxy hoa -khir 1a strc
dién dong clla mot pin tao bdi dién cuwc chuan clia cap oxy
hoa - khir d6 véi dién cuc hidro chuan

*e

Voltmeter




Thé dién cuc tiéu chuan

 Thé dién cuc hydro tiéu chuan duogc biéu thi
Pt(r)| H, (k, 1atm)| H* (1M) khi |a anot
H* (IM) | H, (k, 1atm)| Pt(r) khi la catot
E% =0
* Hién nay nguoi tathwong dung dién dién cuwc calomen
lam dién cwrc so sanh thay cho dién cuc hydro.bién cuc
nay ché tao tir kim loai thiy ngan trong calomen Hg,Cl,
trong dung dich KCl

15 Hg,Cl,(r) +1le< Hg(l) + Cl(dd)

So véi dién cuce tiéu chuan hydro thé dién cic chuén clia
dién cuwc calomen bang + 0, 2680V
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Bang thé dién cuc tiéu chuan & 25°C

V4 rd V4 2 E"
Ban phan trng khtr V)
Strong Fa(g) + 2 € — 2 F (aq) 2.87 eaker
oxidizi @) H,O(aq) + 2H*(agq) + 2e= — 2 H,O()) 1.78 rducing
agent ey MnO,(ag) + 8 H*(ag) + 5= —> Mn?*(ag) + 4 H,O(]) 1.51 (e cnt
— Cly(g) + 2 € —> 2 Cl(ag) 1.36
O Cr.0,%(ag) + 14 H*(ag) + 6 e~ — 2 Cr**(ag) + 7 H,O(I) 1.33
Q Os(g) + 4 H (ag) + 4 ¢ — 2 H,O(!) 1.23
) Bry(l) + 2 e —> 2 Br(ag) 1.09
-QD Ag*(ag) + e — Ag(s) 0.80
% Fe¥*(aq) + e~ — Fe’*(aq) 0.77
0,(g) + 2 H*(ag) + 2 e" —> H,0.(aq) 0.70
[(s) + 2 — 2 I(aq) 0.54
0,(g) + 2HO() + 4 e —> 4 OH(ag) 0.40
Cu®*(aq) + 2 e —> Cu(s) 0.34
Sn**(ag) + 2e” —> Sn**(aq) 0.15
2H*(ag) + 2 € —> Ha(g) 0
Pb?*(ag) + 2e~ —> Pb(s) -0.13
Ni2*(aq) + 2 e — Ni(s) -0.26
Cd?*(ag) + 2 e —> Cd(s) ~0.40
O Fe’*(ag) + 2 e~ —> Fe(s) —0.45
< Zn**(ag) + 2 e — > 7Zn(s) -0.76
- 2HO) + 2 e — Ha(g) + 2 OH(ag) -0.83
g Al*@aq) + 3 e —> Al(s) ~1.66
QD Mg?*(ag) + 2 e — Mg(s) -2.37 ———
"< Na*(aq) + e~ —> Naf(s) ~2.71 E PR
8* Li*(ag) + e~ —> Li(s) ~3.04 agent
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11.6.2 Y nghia cta thé dién cuc khtr tiéu chuan

1 So sanh dd manh cac chat oxy hoavadd manh céc chat
Khty.
Thé dién cuc khir cang |&n thi tinh oxi hda clia dang oxi
nGa cang manh, tinh khir clia dang lién hop cang yéu
Vidu: Fe3* +e — Feet E9=+0,71V

Cu* +2¢e » Cu® EY=+0,337V

Tinh oxi hda cua Fe3* |¢n hon manh hon Cu?t, tinh khir
cla cladéng kim loai I1&n hon tinh khir cila Fe#
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*
 -Tinh duoc sirc dién dong cua mot pin
Vidu
Tinh sdd sinh ra bai pin cé phan ing : Ag*+ Cr2*—Ag(r )+Cr3*
gia thiét hoat dé cacion 1M

Giai : anot: Cr#* - 1le— Cr3t E0=+ 0,41V
catot Ag' + le— Ag E0 =+ 0,80V
Ag?t+ Crer—Ag(r )+Crst EC= +1,21V
Hay E°=+080-(-0,41)=+1,21

Sdd ctapin = Thé cuadién cuc dvong - thé ciadién cuwc am
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3. Dy doan kha nang dién bién ctia mét phan rng
oxy — hoa khwr

Vi du Phan trng sau c6 xay rakhdng néu tat ca cac chat & dk chuan

Fe3* + Cu— Ferr + Cu?t
Giai Fes* +1e — Fe* E0O=+0,771V

Cu -2 — Cu# E0=-0,337V
2Fe’t* + Cu—2Fe*t +Cur E'=+0,434V

Vi phan &rng co E° dvong nén phan trng tu xay ra

Dang oxi héa ctia cap c6 thé dién dién cuc khir I6n hon cé kha
nang nhan eectron clia dang khir ctia cap co6 thé khir nho hon

Slide 23 of 48 General Chemistry: HUI© 2006



N 11.7 Phuwong trinh Nernst

Sy phu thudc ciathé dién cuwc cling nhu sirc dién ddng cia mdt pin
duoc thé hién bang phuong tinh Nernst
0.0592
The Nernst : Eq. = Ei” - log Q

Trong do:
EC: Thé dién cuc tiéu chuan
n: SO etrao doi

Q: Biéu thirc dinh luat tac dung khdi lvong
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e Cophanitrng aA +bB=eE +gG
* NEu xay ratrong dd loang , taco hé thirc

CeC9%
Cp?Cg”

« AG=AG’+RTIn =AGY+RTIn Q
Mat khac tacd AG = -nFE
Do do6 taco thé suy ra: nFE = nFEC - RT InQ

O nhiét do thwong E = E° - (0,0592 /n) Ig Q
Trong do

2,303.R.T/F = (2,303 x 8,314 x 298)96500= 0,0592
vanlasd etham gia phan (rng
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*

Ap dung phuong trinh Nernst dé tinh E_,.

Pt|Fe2+(0.10 M),Fe(0.20 M)||Ag*(1.0 M)|Ag(S)

(7

e

Pt

wire —,  |Anode

|

Fe21(0.10 M)
Fe31(0.20 M)
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Voltmeter

Salt bridge

KNO;(aq) Cathode
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£
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Volmeter 0.0592 V

e Ecal = Ecal” - - log Q
wire X Anode KNO,(aq) (:Tht‘dﬂ
0.0592 V [Fe3*]
Eour = Eou® |
i cell ~ Ecall n 9 Fe [AQ']
- E,y =0.029V —0.018V = 0,011V

Pt|Fe2+(0.10 M),Fe3+(0.20 M)[|AgH(1.0 M)|Ag(S)

Fes*(ag) + Ag*(ag) — Fe*(ag) + Ag(s)
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11.8 Sv dien phan va dinh luat Faraday

Anode Cathode
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11.8.1 Binh nghta dién phan

» Dién phan laquatrinh oxi hoa- khir xay ratrén
cac dién cuc khi c¢6 dong dién 1 chiéu di qua chat
dién ly ¢ trang thai ndbng chay hoac dung dich

* Lruy : Theo qui uvéc dién cuc, & do co gt oxi hda
( nhwong e) la anot, con dien cuc matai do xay ra
gt khir (nhén e) la catot

+ Trong pin anot la cuc am, catot la cwc dwong
+ Trong dién phan catot la cuc am, anot la cuc
dwong

Slide 29 of 48 General Chemistry: HUI© 2006



11.8.2. Thé phan giai-Qua thé

1) Thé phan giai: Thé hiéu t6i thiéu cia dong dién mot chiéu dat
vao hai dién cuc clia binh dién phan dé gay nén su dién phan

« Thé phan giai ciiamot chat dién |y bang thé phan giai clia cation
vathé phan giai ciia anion, ttrc |a bang sirc dién dong cla pin
tvong rng

* Vidu Thé phan giai ciadd CuCl, vaZnCl, trong dd 1M la
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e Quathé lahién twong khi dat vao dién cwc mot
hiéu dién thé bang thé dién cwc nhung khong xay
raquatrinh dién phan macan moét hiéu dién thé
cao hon

e Vidunhu cacion Fet, H, Ni%¢t, Co%...
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11.8.2 Binh luat Faraday

eDinh luat 1:Khoi lvong chat thodt rati 1é voi dién lvong qua binh
dién phan m= kQ
Trong d6 k 1aduong lwong dién hda vé giatri no bang khoi
lvong chat thoét rad dién cuc khi cd mot don vi dién lvong di qua
binh dién phan
Q ladién lvong co thé tinh bang don vi Faraday (F),
1F=96.500 C=26,8 A.h
e Dinhluéat 2: Nhitng dién lvgng nhu nhau di qua binh dién phan
lam thodét ra cung mot sO duvong lvong gam chat
Clr 1 F dién lvgng di qua binh dién phan thoat ra 1 dwong luvgng
gam chat bat ky
Thay Q=I.t vab= A/n thi biéu thitc toan hoc cliadinh luat 1a
m= (A.l.t)/(n.F)
Alaf n.t.g; | cwong do dong dien (Ampe); t lathoi gian(giay),
F=96500 C

Slide 32 of 48 General Chemistry: HUI© 2006



Cathode Anode

General Chemistry: HUI© 2006



