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OXH, + KH, ## KH, + OXH,
W\j
4+ 0

0 +2
Cu? (dd)+ Zn(r) = Cu(r)+ Zn* (dd)

Chat oxyhoa Chat khu Dang OXTlh c6 tinh OXH?1

Dang KH,, c6 tinh khr |
Qua trinh khtr Cu+2e Cu OXH, +ne 2KH,
Pién cuc :

M _ . 1

Qua trinh oxyhoa

Chat bi khur Chat bi oxyhoa

Zn - 2¢ & Zn* KH; -ne= OXH,
Pién cuc : Anod



Céc loai phan Ung oxyhoé khir

Phan Ung gilta chat OXH khac chat KH
2Ag'(dd) + Cu = 2Ag + Cu*
Phan Ung oxyhoa khur nOi phan tu
AgNO, (r) = Ag(r) + NO (k) + O,(k)
Phan Ung tu oxyhoa kht (pu di phan )
Cl, (k) + HO (I) = HCIO (dd) + HCI (dd)



Cén bang phan Ung oxy héa - khr.

Nguyén tac chung:
Bao toan: dién tich, dién tu, nguyén tu.

Néu dang KH va dang OXH c6 sO oxy khac nhau sé&
c6 su tham gia cUa moi truong
Mbi truong axit : duoxy + 2H* = thi€u oxy +
H O

: du oxy + H,O = thi€u oxy +

Méi truong trung tinh: du' oxy + H,O = thi€u oxy + 20H-

thi€u oxy +H,0 = duoxy +2H"



Céch tién hanh phan Ung oxyhodé khir

Truc ti€p - chat OXH tiép xiic
KH

Hoa nang pu - nhi€t nang

Cu(s) + 2 Ag+(aq) ---> Cu **@q) + 2Ag(s)

Gian tiép — chat OXH khéng
ti€p x1c truc tiép vOi chat
KH

Hoa nang pu - di€n nang



. pveREADY

Pin gzl
An m¢ )
An mon §

Cong nghiép hoa chat
san xuat:Cl,, NaOH,
F, va Al

Pu oxh sinh hoc

The heme group



Thé dién cuc r-

Pién cuc kim loai M | % f\.ﬂ

i (dd) + ne = M
AG — - nFq) ] This Zn atom |ea2Vf§the
¢- thé dién cuc — thé khir SO e trén thanh Zn

nhi€u hon thanh dong
®° - thé dién cuc tiéu chudn — thé kh(r

. R
chuan

—» M cé tinh khUf cang yéu N N

¢ cang am - M co tinh khtf cang manh Zn%"/Zn Cu?*/Cu

M c6 tinh oxyhoa cang yéu ¢ %(Zn?**/Zn) < ¢° (Cu?**/Cu)



CAU TAO VA HOAT PONG NGUYEN TO GANVANIC
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per Zn atom L
oxidized

SRR

TR

Voltmeter

Salt bridge

Cathode
R (+)

2+ — | -2
InT+2e = 2+ SO~ 4 Cu*" +2e = Cu
Zn Zn2* \ Cu2* )

A

Oxidation half-reaction
Zn(s) — Zn2*(aq) + 2e~

Reduction half-reaction
Cu?*(aq) + 26~ — Cu(s)

Overall (cell) reaction
Zn(s) + Cu*(ag) — Zn2*(aq) + Cu(s)




CAU TAO VA HOAT DONG

NGUYEN TO GANVANIC
n-2e - 7Zn2 - e Cu’*+2e - Cu
ntent ° ? < @ @
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-
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-
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() Zn|Zn* (dd) | Cuz*(dd) | Cu (+)
(') M1| M1n+” M2n+| Mz (+)

Qua trinh oxyhoa ¢ < ¢ Qua trinh kh(
Anod (-) Catod(+)



Céc loai dién cuc

a. bién cuc kim loai.

Zn [Zn#* /n* +2e = 7Zn
b. Dién cuc kim loai phu
m%@h\gCl [CI- AgCl +1le = Ag + CI

(a)

c. bién cuc khi ‘
Pt [H, [H* 2H" +2e = Pi(s)
HZ
d. Bién cuc oxy héa - khu. ) X MM

Pt OFe?, Fe3*  Fe*+le=Fe*  © @
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Cu half-cell »
(cathode; redLytfrén)

7

Zn half-cell
(anode; oxidation)

Epin=¢+_¢-=¢Cu_¢Zn



Pién curc Hydro tiéu chuén

0

H,(g)

1 atm ———»

B

H*(aq)
(a=1)

Bubbles
of Ho(g)

Inert Pt provides a
surface for electron
transfer

Pt|H,|H"

¢ 0H+/ H?2 ~ O

a,, =1mol/l ; P,,, =1atm



Céch xéc dinh thé dién cuc

Thé dién cuc clla mOt dién cuc bat ky bang
thé hi€u cUa né so vOi dién cuc Hydro tiéu

chuan. _
E° = ¢0dc - ¢0 hydro

EO = ¢0dc



®° (Cu?*ICu) = 0,34V

/’ 8 0.3408 c w

- Voltmeter

H,(g) 1N Salt bridge =

1 atm —»=
Cu

(Hh

H*(aq) Cu*(aq)
(1M) (1 M)




®°( Zn?*IZn) = - 0,76V
( : Voltmeter <\—

H,(g) Salt bridge

1 atm —»=

H*(aq) Zn**(aq)
(1 M) (1 M)



Thé dién curc tiéu chuén & 25°C

Reduction Half-Reaction E°Volts Reduction Half-Reaction E°Volts
Acidic Solution Acidic Solution

Fyg) + 2¢ — 2F (aq) +2.866 S(s) + 2 H+(aq) +2¢ — HyS(g) +0.14
04(g) + 2H™(aq) + 2¢” — 0y(g) + H,0(l) +2.075 2H"(aq) + 2¢” — Hy(g) 0
$,05° (aq) + 2¢~ — 2 S0,> (aq) +2.01 Pb**(aq) + 2¢” — Pb(s) -0.125
H,0,(aq) + 2H"(aq) + 2¢~ — 2 H,0() +1.763  Sn**(ag) + 2¢” — Sn(s) ~0.137
MnO, (aq) + 8 H'(aq) + 5¢~ — Mn*(aq) + 4 H,0(]) +1.51 Co**(aq) + 2¢~ — Co(s) -0.277
PbO,(s) + 4 H'(aq) + 2¢~ — Pb*(aq) + 2 H,0(]) +1455  Fe*'(aq) + 2¢” — Fe(s) —0.440
Clyg) + 2¢ — 2(l (aq) +1.358 Zn2+(aq) +2e — Zn(s) -0.763
Cr,0.*(aq) + 14 HY(aq) + 6¢~ — 2Cr¥f(ag) + 7TH,O()  +1.33 Al(ag) + 3¢~ — Al(s) ~1.676
MnOy(s) + 4 H(aq) + 2~ — Mn**(aq) + 2 H,0(l) +1.23 Mg**(ag) + 2¢~ — Mg(s) ~2.356
0,(g) + 4H™(aq) + 4¢- —> 2H,0() +1229  Na'(ag) + e- — Na(s) -2713
2105 (aq) + 12H (aq) + 106~ — Iy(s) + 6 H,0(l) +1.20 Caf(aq) + 2~ — Ca(s) -2.84
Bry(l) + 2¢~ — 2 Br (ag) +1.065  K'(ag) + ¢~ — K(s) ~2.924
NO; (aq) + 4 H'(aq) + 3¢~ — NO(g) + 2 H,0(l) +0.956  Li'(aq) + e~ — Li(s) -3.040
Ag;(aq) ¥ c__ — Agg? +0.800 Basic Solution

Fe"(ag) + e — Fe™(aq) FOTTL 0y0) + HyO(l) + 2¢” —> Oyfg) + 2 OH (aq) +1246
0x(g) + 2H'(ag) + 2" — Hy0(aq) T0.695  ocI(ag) + H,0() + 2¢” — Cl(ag) + 20H (ag)  +0.890
12(2* we —al (g t0535 0,@) + 2H,00) + 4¢- —> 40H (ag) +0.401
i fe - HEk 0340 2 H,00) + 26" — Hy(g) + 2 OH (ag) ~0.828
S04~ (aq) + 4H'(aq) + 2 —— 2 H,0() + SOs(g) +0.17

Sn*f(ag) + 2¢” — Sn**(aq) +0.154

LLuUo



Phén loai cac chat oxy hoé khur

Phan loai Khodng thé Vi du
Chat OXH manh > 1,5V MnO, ,0,, F,
Chat OXH trung binh |+1,0V ...+1,5V |CrO,%, MnO,,Cl,
Chat OXH yéu +0,5V...+1,0V |L,, Fe¥* , Ag*
Chat khu yéu +0V ...+0,15V | Sn**, Cu, HI
Chat khtr trung binh  |-0,5V....+0V H,S, Fe, H,
Chat khtf manh <-0,5V Na, Al, Zn




Stic dién déng ctiia nguyén té Ganvanic

akH, + bOXH, 2 CcOXH, + dKH,
-ne /\+ne

AG =-A__'=-gE =-n(e.NE = -nFE (thuan nghich)
A G° = -nFE°

e=1,6.10"° [C]
OXH‘KH¢

AG =AG° +RTIn KH&(;XHE N,= 6,02.10%

RT. OXHCKH? - 96500(Cmol
E=FE’———1In b AG [J]
nF I(H1 OXH,

R= 8,314 [J/mol.K]
C d
= po_ 0,059 le OXH;KH; g ro1. oy
gooe N KH!OXH;




Quan hé gilta hang s cén bang va
stic dién ddng tiéu chuén

AG’ = -nE°F=-RTInK

nE°F F = 96500[C/mol]
RT R=8,314 [J/mol.K]
nE"° T [K]

0,059 Ln=2303lg
E° [v]

InK =

6250c g K =



Phuong trinh Nernst.

a OXH +ne+x[MT_,]= bKH +y[MT,,]
AG =-nF¢ ; AG° = -nF¢°

_ o 1 T  |OxH|'[MT,,
(I)oxh/kh (I)oxh/kh n [KH] \MTkh

o 0,059, |[OXH[MT,,[* & »soc
O = Poxiyin T Ig [KH] [MTkh] O 25

Thé dién cuc ( thé khtr) 1a théng sO cuong
do.



a OXH +ne +x[MT_,]= bKH +y[MT,,]

1y [OXH['[MT,, |

(I)oxh/kh — (I)oxh/kh

[KH]"[MT,, ]

Thé dién cuc phu thudc

Ban chat cap OXH/KH va ban chat dung méi
Nong do chat OXH va chat KH

Nhiét do

Moi truong

Anh huéng chat tao phifc va tao két tla



[OXH|'[MT,,, |
[KH]"[MT,, ]’

40
Do /in =Poxn/xn oF ln

[OXH] t+ - ¢ 1 - tinh oxh cila OXH 1 - tinh KhUr cCla KH |
[KH] 1 > ¢ | — tinh oxh cla OXH | — tinh KhUr ctia KH 1
OXH + .... - Phttc hay két tlla - [OXH] ! - ¢ !

- tinh oxh cla OXH! - tinh khUf cia KH 1

KH +.... - Phitchay kéttla - [KH] ! - ¢ 1
- tinh oxh cla OXH 1 - tinh kh&r cua KH |



Thé khtt va thé oxyhodé

Qua trinh khr: OXH+ ne = KH
AG = -nF¢ (kh)
Qua trinh oxyhoa: KH - ne & OXH
AG’ = -nF¢ (oxh)

AG=-AG’ - ¢ (oxh) = -d(kh)



Chi€u ctia phan ting oxy hba - khuk.

OXH, + ne =2 KH;, AG/’=-nF¢,
KH, - ne =2 OXH, AG,=-nF(-¢,)
2 KH, AG,=-nF¢,

KH, + OXH, 2 OXH, +KH, AG<0

AG = AG,+ AG,= -nFE = -nF($, - ,) <0
¢2'¢1>0 ;¢2>¢1

OXH, . + KH, . - KH, , + OXH, _
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0.0296 V @
Voltmeter

0.00V
Voltmeter

o

0.10 M Cu?*

Oxidation half-reaction

Cu(s) — Cu®"(aq, 0.10 M) + 2~ PIN N6NG BQ

Reduction half-reaction
Cu2*(ag, 1.0 M) + 2e— — Cu(s)

Overall (cell) reaction
Cu2*(ag, 1.0 M) — Cu?*(ag, 0.10 M)

A



Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

0.0296 V &) €) 0.00 V
Voltmeter Voltmeter

)

Cathode
(+)

Anode Cathode

ez |

0.10 M Cu2* 1 0.55 M Cu?’ 0.55 M Cu2

(-)Cu| Cu*; 0,1M || 1,0M ; Cu?** |Cu (+)

RT. Cu?*
E =¢, ¢ — 1 +
P. ~ nF H Cu’"
. ~ 0,059, Cu’’
O 25°C E = lg

n Cu?*



Dién phén

PinAG<0
/n(r) + Cu?*(dd) - ~ Zn**(dd) + Cu ()
Pién phan
AG>0
PinAG<0
Phan Ung hoa hoc - ~  Dong dién
Pién phan

AG>0



Céc qud trinh xay ra trong Pin va
binh dién phén ngugoc nhau

CUc am CuUc duong
Catod Pién phan Anod
/n* +2e - 7Zn Cu -2e - Cu*
Anod Pin Catod

/n -2e - 7Zn* Cu’t +2e - Cu



Thé phén giai E, — thé hiéu t6i thi€u dé tién
hanh qua trinh dién phan
Q“éthé" nozEp_EpinznaO-l_ncO
n° — phu thuOc vao ban chat dién cuc, mat do
dong di€n, thanh phan dd....
Ep:na0+nc0 +Epin=na0+nc0+¢+_¢_

E,=®.+n.) - (.-n.)
Thé phéng Thé phéng
dién & anod dién & catod



Su dién phén trong dd dién ly

Catod (-) /gt kh(r Anod (+) /qua trinh oxyhoa
(. -n16n- OXHp.di€én (¢ +n.°)nho - KH sé phong

AiAn

> M*/M)>¢ (HO0/H)  Apod tro (graphit)

n+ —-— ,
b.1F IR Anion khong chua oxy: I, Br, CI-..

¢ M"/M)<¢ (H,O/H,) Nudc4O0H - 4e 2 0,+2H,0 pH>7

pH <7 2H,0 - 4e 2 O, + 4H* pH< 7
2H, 0" +2e 2 H,+ 2H,0O Anion cé oxy
pH > 7 Anod tan (kim loai)

2H,0 +2e 2 H,+ 20H: M —ne @ M™ ¢(M>/M)< ¢



BPinh luat Faraday
- Pb.Q Alt
F n.F

m — luong chat tao thanh hay hoa tan & dién
£}1C duong lugng gam chat d6

Q- luong dién di qua chatdiénly ; Q =1t
I — cuong dO dong dién ; t- thoOi gian

Im

n — s electron trao dbi
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