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Zn(s) + Cu?*(aq) » 2Zn’*(ag) + Cu(s)
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OXH; + KH, & KH; + OXH,

N

tu2t (dd) + Zn(r) = Cu(r) + *Zn2
(da)
Chét oxyhoa Chét khir Dang OXH,, co tinh OXH?

l

Dang KH,,, co tinh khur |

Qua trinh khur Cu?2*+2e = Cu OXH, +ne =
KH,

Chit bi khir Chit bi oxyhoa

bién cuc : Catod
Qua trinh oxyhoa

Zn - 2e- ‘—_\ Zn2+ KH2 -he & OXH2
Pién cuc : Anod
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Cac loai phan irng oxyhoa khw

Phan @ng giira chat OXH khac chat KH
2Ag*(dd) + Cu = 2Ag + Cu*

Phan wrng oxyhoa khwr noi phan tw

AgNO, (r) =Ag (r) + NO (k) + O,(k)

Phan wng tw oxyhoa khwr (pw di phan)
Cl, (k) + H,O(l)  HCIO (dd) + HCI (dd)
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Cén bang phan trng oxy héa - khr.

Nguyén tac chung:
Bao toan: dién tich, dién tw, nguyén tur.

Néu dang KH va dang OXH c¢6 s6 oxy khac nhau sé& c6
su tham gia cua mo1 truong

M&éi trwong axit : dwoxy + 2H* = thiéu oxy + H,O

: du oxy + H,O = thiéu oxy + 20H-

Moi truong trung tinh: dw oxy + H,O = thiéu oxy + 20H"
thiéu oxy + H,O = dwoxy +2H*
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Cach tién hanh phan (rng oxyhoa khir

Truec tiép - chat OXH tiép xac KH
Hoa nang pw — nhiét nang

Cu(s) + 2 Ag+(aqg) ---> Cu ?*aqg) + 2Ag(s)

Gian tiép — chat OXH khong
tiep xuc truce tiep voi chat KH

Hoa nang pu —» dién nang
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Tai a0 phii nghién cira dén
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An mon 4

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

Pw oxh sinh hoc
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Thé dién cyc
DPién cuc kim loai M [M™ 5
M (dd) + ne =

M
AG = -nko +

- thé dién cuc — thé khir S0 ¢ trén thanh Zn
nhiéu hon thanh dong

@ - thé dién cuyc tiéu chuan — thé khir chuan

_ o+ .+
¢ cang duwong — M"" ¢o tinh oxyhoa cang manh N .
— M c6 tinh khir cang yéu s s
@ cang am — M c¢é tinh khir cang manh Zn%*lZn Cu?*/Cu

—>Mn* ¢6 tinh oxyhoa cang yéu ® %(Zn2*/Zn) < @° (Cu2*/Cu)
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CAU TAO VA HOAT DONG NGUYEN TO GANVANIC
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per Zn atom

oxidized ™

Voltmeter

Salt bridge

e

Cathode

Z N o ’ Zo ’ :

—— 4 - —

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)
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CAU TAO VA HOAT BDONG

NGUYEN TO GANVANIC
Zn -2e - Zn?* ° o ° 8 o & Cu®r+2e — Cu

°°@ & o

o e
Voltmeter

Salt bridge
[Na,SO,(aq)]

"2 F R § BN
AR R R
ARREPERREES

4 u
_ZnSO,(aq) @CuSO (aq)

(-) Zn|Zn?*(dd) || Cu?*(dd) | Cu (+)
() M| M,™|| M,™| M, (+)

Qua trinh khur

Qua trinh oxyhoa

P. <O,
Anod (- ) Catod(+)
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Cac loai dién cwc

a. bien cwc kim loai.

Zn | zn2+ Zn2t+2e = Zn
’ M(s)
b. Dién cwc kim loai phu muoi
Ag |A9C| | Cl- AgCl +le= Ag +CI- M (aq)

c. Dién cwc khi ‘
Pt |H, |H* 2H* +2e =
¥ Pi(s)
2
d. Dien cwc oxy hoa - khur. ) X))  M*aq)M*(aq)
Pt | Fe2+ Fe3* Fes* +le = () @

Fe*
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Cu half-cell
(cathode; red%on)

Zn half-cell
(anode; oxidation) | |

Epin:(P+'(P-:(PCu'(PZn
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Pién cwc Hydro tiéu chuin
Pt| H, | H*

C T
H,(g)
1 atm —» (POH+/ H2 o O
a., =1mol/l ; P, =latm
Bubbles
of Ho(g)
(fFfl;, Inert Pt provides a
R surface for electron
H*(aq) transfer
(a=1)
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Cach xac dinh thé dién cyc

The dién cuc cua mot dién cuc bat ky bang thé
hi¢u cua no so vo1 dien cuc Hydro tieu chuan.

0 = (n0 - (0
E_(Pdc (Phydro

EO = (Podc
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@° (Cu?*/Cu) = 0,34V
= 0.3 08 e_w

— Voltmeter

H,(g) Salt bridge

1 atm —""
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0% Zn?*/Zn) = - 0,76V

H,(g)

I atm —»

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Thé dién cye tiéu chuan & 25°C

Reduction Half-Reaction E°,Volts Reduction Half-Reaction E° Volts
Acidic Solution Acidic Solution
Fy(g) + 2¢” — 2F (aq) +2.866  S(s) + 2H(aq) + 2¢” — H,S(g) +0.14
04(g) + 2HT(aq) + 2¢~ — 0y(g) + H,0() +2075  2H™(aq) + 2¢” — Hy(g) 0
$,05° (ag) + 2~ — 2 50,* (aq) +2.01 Pb*(aq) + 2~ — Pb(s) -0.125
H,04(aq) + 2H'(aq) + 2¢~ — 2 H,0() +1.763  Sn**(ag) + 2¢” — Sn(s) -0.137
MnO, (aq) + 8 H(aq) + 5S¢~ — Mn**(aq) + 4 H,0(l) +1.51 Co**(aq) +2¢~ — Co(s) -0.277
PbO,(s) + 4 H*(aq) + 2¢~ — Pb>*(aq) + 2 H,0() +1455  Fe*'(ag) + 2¢ — Fe(s) —0.440
Cly(g) + 2¢” — 2Cl (aq) +1.358 Zn2+(aq) +2¢ — Zn(s) —-0.763
Cr,0,% (aq) + 14 HY(ag) + 66~ — 2Cr¥f(aq) + 7TH0()  +1.33 Al*(aq) + 3¢~ — Al(s) -1.676
MnO,(s) + 4 H(aq) + 2¢~ — Mn**(aq) + 2 H,0()) +1.23 Mg*(aq) + 2¢~ —> Mg(s) ~2.356
0,(g) + 4H%(aq) + 4¢~ —> 2H,0()) +1229  Na'(ag) + e~ — Na(s) -2713
2105 (aq) + 12 H+(aq) +10e” — Iy(s) + 6 H,0(l) +1.20 Ca2+(aq) +2e — Ca(s) -2.84
Bry(l) + 2e — 2 Br (aq) +1.065 K+(aq) +e > K(5) -2.924
NO; (aq) + 4 H'(aq) + 3¢~ — NO(g) + 2 H,0()) +0.956  Lif(aq) + e~ — Li(s) -3.040
Ag'(ag) +e” — Ag(s) +0.800 Basic Solution

3+, - 24,
Fe(ag) + ¢ — Fe"(ag) T0T71 " 04(0) + HyO(l) + 2™ — Os(g) + 2 OH (aq) +1.246
Ox(g) +2H'(aq) +2¢ — Hy0nlaq) 0695 oCr(ag) + Hy0() + 26~ —> Cl(ag) + 20H (ag)  +0.890
3(31: ?i 2__’ 21 (é@( | :3;3“5) Oy(g) + 2H0(l) + 4¢~ —> 4 OH (aq) +0.401

U-ag) T <6 s : 2H,0() + 2¢” — Hy(g) + 2 OH (aq) —0.828
SO,>(ag) + 4H'(aq) + 2¢~ — 2H,0(l) + SOx(g) +0.17 ” )
Sn*'(aq) + 2¢” — Sn*(aq) +0.154
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Phéan loai cac chéat oxy hoa khir

Phan loai Khoang thé Vidu
Chat OXH manh > 1,5V MnO, ,0,, F,
Chat OXH trung binh |+1,0V ...+1,5V |CrO,2, MnO, ,Cl,
Chat OXH yéu +0,5V...+1,0V |I,, Fe3* Ag*
Chat khir yéu 0V ...+0,15V [Sn2*, Cu, HI
Chat khir trung binh  [-0,5V.... 0V |H,S,Fe, H,
Chat khir manh <-0,5V Na, Al , Zn
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Sirc dién déng cliia nguyén tdé Ganvanic

akH, + bOXH, S cOXH, + dKH,
e vﬁle

AG =-A.., =-0E =-n (e.N,)E = -nFE (thuan nghich)

AG® = -nFE® e =1,6.10 [C]

AG = AG® + RT In 221 1 KR E N, = 6,02.10%
KH JOXH
F = 96500 [C/mol]
» RT  OXH ‘KH |
E=E - In - AG [J]
nF KH [OXH
R= 8,314 [J/mol.K]
_ _ o 0,059 . OXH KH E [v] ; E9[v]

N T |INdN o

5250C N KH [ OXH
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Quan hé giira hang s6 can bang va
sipc dién ddng tiéu chuan

0

AG = —nE’F=—-RT Ih K

nE °F F = 96500[C/mol]

In K =
RT R=8,314 [J/mol.K]
o o TK]
025°C K = Tee  Ln=2303lg

E® [V]
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Phwong trinh Nernst.

a OXH +ne+X[MT_,]= bKH+y[MT,]
AG = -nFo ; AG? = -nFC

¢ RT [OXH ]a [MT oxh ]X
Poa o = Yom ik In . »
nF [KH | [MT , ]
0,000 [oxH J'[MT ] & 950C
?on 1k = (pth ik T lg A hy ()] 25
n [KH ] [MT , ]

Thé dién cwe ( thé khir ) 1a thong so6 cuong do.
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aOXH +ne+x[MT,,]= bKH+y[MT,]

; RT [OXH ] [MT . |

+ In -
= [KH " [MT ]

Poxh rkn = Poxn /kn

Thé dién cuc phu thudc :
Ban chat cap OXH/KH va ban chat dung méi

Nong d¢ chat OXH va chat KH
Nhi¢t do
Moi trueong

Anh huéng chat tao phirc va tao két tiia
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. RT [OoxXH '[MT |
+ In .
= [KH ] [MT _ ]

P oxh 7kn = P oxh /kn

[OXH] 1 —> ¢ 1 — tinh oxh ciia OXH 1 — tinh Khir ctia KH |

[KH] 1 —> ¢ | — tinh oxh ctia OXH | — tinh Khi ciia KH 1

OXH +.... > Phitc hay két tiia — [OXH] | > o |
— tinh oxh cua OXH| — tinh khwr cua KH 1

KH + .... > Phitc hay két tia — [KH] | > ¢ 1
— tinh oxh cua OXH 1 — tinh khw cua KH |
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Thé khir va thé oxyhoa

Qua trinh khw: OXH+ ne = KH
AG = -nFo(kh)

Qua trinh oxyhoa: KH - ne & OXH
AG’ = -nF@(oxh)

AG=-AG’ = ¢ (oxh) = - @(kh)
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Chiéu cuia phan rng oxy héa - khir.
OXH; + ne KH; AG;’=-nFeo,

KH, - ne S5 OXH; AG; =-nF (- ¢,)
OXH, + ne s KH, AG,=-nFo,

KH, + OXH, 5 OXH; + KH, AG<O0

®-90,>0 ;0,> 0,
OXH(P> + KH(P< - KH(P> + OXH(P<
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0.0296 V @
Voltmeter

Cathode
(+)

0.10 M Cu?*

Oxidation half-reaction
Cu(s) —= Cu2*(ag, 0.10 M) + 2e—

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

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

A

CuuDuongThanCong.com

0.00V
Voltmeter

~ |

PIN NONG PO
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0.0296 V
Voltmeter

e

Cathode
(+)

0.00V
Voltmeter

&) &,

Cathode
(+)

0.10 M Cu?* 4 :
(-)Cu| Cu¢*; 0,AM || 1,0M ; Cu?* |Cu (+)
RT Cu °"
E = apy cduapg = In i
Nk Cu
& 2500 _ 0,059 o Cu "
n Cu °"
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Dién phan

Pin AG <0
Zn(r) + Cu?*(dd) - ~ Zn*(dd) + Cu (r)
Dién phan AG>0
PiInAG <0
Phan wng hoa hoc - > Dong dién

Dién phan AG>0
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Cac qua trinh xay ra trong Pin va
binh dién phan ngwoc nhau

Cuc am Cuc duong
Catod Dién phan Anod

Zn“t +2e —> Zn Cu -2e - Cu?*
Anod Pin Catod

Zn -2e — Zn?4t Cu?t +2e - Cu
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a2 8

Thé phén giai E, — thé hiéu toi thiéu dé tien
hanh qua trinh dién phan

Qua thé- 0= E,—E;in= N +1n,°
n° — phu thudc vao ban chat dién cuc, mat d6
dong di€n, thanh phan dd....

Ep:ﬂa0+ﬂco +Epin:nao+nco+(P+'(P_

— 0
Ep_((P++na ) ) ((P-'nco)
Thé phong Thé phong
dién ¢ anod dién ¢ catod
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Sy dién phan trong dd dién ly
Catod (-) /gt khtr Anod (+) / quéa trinh oxyhoa
(.- nY) lon—> OXH p.dién (¢ + n,°) nhé > KH s€ phong dién
¢ (M™/M) > (H,0/H)  Aned tro (graphit)
M™ +ne 5 M Anion khong chira oxy: I, Br, Cl-..
@ (M™/M)< @ (H,O/H,)  Nuée 4OH: - de 5 0,+2H,0 pH>7
oH < 7 2H,0 - 4e 5 O, + 4H* pH<7

2H,O* +2¢ S H,+ 2H,0  Anioncd oxy

pH >7 Anod tan (kim loai)
2H,0 +2e S H,+ 20H- M —ne 5 M"™ o(M"/M) <o
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Dinh luat Faraday

P.Q A.lt

F n.F

m — luong chat tao thanh hay hoa tan ¢ di€n cuc
b — duong lugng gam chat do

Q- luong dién di qua chat diénly ; Q =1Lt

| — cuong do dong dién ; t- tho1 gian

N — sO electron trao doi
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