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PHAN UNG OXY HOA - KHU VA DONG PIEN

Phan trng oxy héa — khu (O — K)
Phdn Gng trong d6 cé su trao doi electron
giita cdc nguyén ti¢ cua nhiing nguyén to
tham gia phdn ¢ng 1Am thay déi sé oxy héa

cdc nguyen t0.
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Zn(s) + Cu?*(aq) » Zn%**(aq) + Cu(s)
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* Qua trinh cho electron goi la qua trinh oxy hoa,
chat cho electron goi 1a chdt khit (chit bi oxy hda).

" Vidu:
/n—-2e S 7Znt?

= Qud trinh nhdn electron goi 12 qud trinh khit, chat
nhdn electron goi 1a chdt oxy héa.

" Vidu:
Cut?+2e S Cu
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Phan rng to

Qt oxh: Kh, 5 Ox; + ne
Qt khu: Ox,; + ne S  Khy
Ptoxh — kh:  Kh, +0x,;, 5  Ox + Khy,

» Cipoxy héa — khu: Ox/Kh,, Ox;/Kh,,

" Vidu:

Qt oxh: Zn S  Zn*t o+ 2e
Qt khu: Cu?t + 2e S  Cu

Ptoxh—-kh: Zn + Cu’t —  ZIn’t o+ Cu
Pt phan tu: Zn + CuSO, —  ZnSO, + Cu

Cdp oxy hod khit: Zn**/Zn; Cu**/Cu
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Can bang phan ung O K

= Nguyén tic 1:

= Tong so electron cho cia chat khi phai bing
tong so electron chat oxy héa nhén vao.

= C4c budc ti€n hanh cin bing.
= Budc 1: Xdc dinh su thay déi s6 oxy héa cla céc
chat.

= Budc 2: Lap phuong trinh electron — ion, voi hé
s6 sao cho ding qui tic trén.

= Budc 3: Thiét 1ap phuong trinh ion ctia phan Wng.
= BuGc 4: Can biang theo hé sé ti lugng.
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" Vidu:

Al +CuSO, — ALSO,);+Cu
Al -3e — Al* 9
>

Cu* + 2e — Cu Jx3

2Al + 3Cu*? = 2AI + 3Cu

2Al +3CuSO, — 2A1,(SO,); + 3Cu

Nﬂg TTTTT .com 7 https://fb.com/tailieudientucntt
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= Nguyén tac 2 (mdi truong acid)

= Poi v6i phan wng O — K xay ra trong mdi truong
acid néu dang Ox cta chat Ox c6 chita nhiéu
nguyén tit Oxy hon dang khu cua né thi phai thém
H* vao v€ trai (dang Ox) va thém nudc vao v€& phai
(dang khu).

= N€u dang khit cua chiat Kh chia it nguyén ti¥ Oxy
hon dang Ox cua né thi thém nudc vao vé trai
(dang Kh) va H* vao vé& phai (dang Ox).

Thiéu O bén nao, them H,O bén dé, bén kia them H*
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= Nguyén tic 3: (mdi trudng base)

= Phan wng O - K xdy ra trong moi trudng base, néu
dang Ox cia chat Ox chifa nhiéu Oxy hon dang khi
thi phai thém nudc vao vé trai, OH- vao vé& phai.

= Néu dang Kh cua chiat Kh chita it Oxy hon dang Ox
cua né thi phdi thém OH- vao v& trdi, nuGc vao v€&
phai.

Thiéu O bén nao théem OH- bén dé, bén kia la H,O.
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= Nguyén tic 4: (méi trudng trung tinh)

= Phan #ng O-K trong moi trudng trung tinh. Néu
dang Ox cta chit Ox chita nhiéu nguyén ti¥ Oxy hon
dang Kh cta né thi phai thém nuéc vao vé trai, OH-
vao v€& phai.

= Néu dang Kh cta chiat Kh chita it nguyén tu Oxy
hon dang Ox cua né thi phai thém nudc vao vé trai,

H* vao vé& phai.

Thém nudc vé trdi, vé phdi théem: OH- néu gt nhdn
electron, H* néu qt cho electron.
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Céch tién hanh

Truc tiép - chat OXH tiép xic KH
Hoa nang pw — nhiét nang

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

Gién 'I'iép — Ché-l' OXH khang ,. .................. R _

tiep xUc trwe tiep véi chat
KH

Hoa nang pw - dién nang

Anode
DuongThanCong.com https://fb.com/tailieudientucntt
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NGUYEN TO GALVANIC V

= Nguyén to galvanic (1780):

= La thi€t bi chuyén héa ning
sang dién ning. Cau tao gom hai
thanh kim loai, nhiing trong
dung dich mudi cua nd, ndi véi
nhau qua s¢i day dan kim loai.

R Luigi Galvani (ltalia)
= Hai thanh kim loai nay mot

thanh cé tinh khit manh hon (dé
cho e) mot thanh c6 tinh khu
yé&u hon (d€ ion cia né nhan e).
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Mat do e
fren thanh
Zn nhiéu

2e” galned
per Cu2* ion .
reduced 3

2e~ Iost
per Zn atom

| Voltmeter |

e

Salt bridge Cathode

% !! ¢°(Zn?*/In) < ¢*(Cu?*/Cu)

e > In sang Cu

+ + A
Zne | GonaCes 1Y

In**(dd)+2e ¢ In | |Cy?*(dd)+2e —> Cu

In + Cu?*(dd) =1In?*(dd) + Cu

NThanCong.com 16 https://fb.com/tailieudientucntt



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

KY HIEU NGUYEN TO GANVANIC

(-) bién cwc(1) [dd(1) [ |dd(2) | Bién cwc(2) (+)

—
e»‘:,‘ioé
°°Q éo

-2e — In?*(dd)

Cu2*(dd) +2e —
QuaA trinh khor

QuaA trinh
oxyhoad

Anod (-)
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CAC LOAI BIEN CcUC

a. Dién cwc kim loai.

Zn |zn?*(dd)  In2*(dd)+2e = In

b. Dién cwc kim loai phi mudi " b
Ag|AgCl | Cl(dd) %‘“‘
M*(aq) X(aq)
AgCl +1e = Ag + Cl-(dd) (a) (b)

c. Dién cwc khi

Pt,H, |H*(dd) 2H*(dd) +2e = H, b

d. Dién cwc oxy héa - khtr.

) Xea)  M'(aq),M*(aq)
Pt | Fe2+(dd), Fe**dd) © @

Fe3*(dd) +1e = Fe?*(dd)

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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I’NG DUNG: Lép pin trong dé xady ra cac phan rng sau
Cd (r) + Cu?* (dd) = Cd<* (dd) + Cu (r)

H,(k) + Cl,(k) = 2HCI (dd)

Zn (r) + 2Fe3* (dd) = Zn2*(dd) + 2Fe?* (dd)

2H*(dd) + 2Hg(l) +2Cl(dd) = H,(k) + Hg,Cl,(r)
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THE PIEN CUC

= Thé dién cuc ¢ (V), hay con goi 1a th€ Oxy hoa —
Khtt, hay 1a bdn thé phdn tng, 12 mot dai lwgng
khong thé do truc ti€p, ma phai so sdnh véi mot
dién cuc chuan.
= Ngudita chon Hydro lam dién cuc chuin:
2H*(dd) + 2e —» H, (k), di€n cuc la platinum.
Quy udc: 9%, = 0 (V). (Thé dién cuc tuyét doi
cua né udc chiimg4.4-4.6 V)

= Viy thé dién cuc 12 mot dai lugng bing thé hiéu
clia né so vdi dién cuc hydro tiéu chuin.

-UUD uongThanCong.com 20 https://fb.com/tailieudientucntt
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Dién cuc Hydro tiéu chuan

Pt | H, | H*(dd)

A
H,(g)
tatm —= 0%t 1o = 0 ; [HY] =1mol/l,
Bubbles P, =1atm
of Ho(g)
(f’ﬂl?\ Inert Pt provides a
'] surface for electron
H*(aq) transfer
(a =48
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Cach xac dlnh the dlen Cuc

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

uongThanCong.com 22
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Hz(g) _ | Salt brldge > A=
| atm —" : |
’ Cu
Cu2+(aq)
(I M)

e
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H,(g2) Salt bridge
1 atm — ~
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Phu’o’ng trlnh W ernst

Kh -ne — Ox, ¢

Véi a 1a hoat 36. Hoat @0 cua cac kim loai tinh
khi€t (va cd 10ng tinh khi€t) coi nhu bing 1.

Vi dung dich that (sit dung C) G nhiét @6 298K, ta
c6 (R=8.314, T=298, F=96500):

0 0.059 [OX]
= P =@y T [Kh]

m 5 emmedmen
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= ¢ phu thudc vao ban chit chat tham gia qué trinh
dién cuc (¢ n), nhiét d0 T, nong dd chat tham
gia qua trinh dién cuc C.

" Ta co:
AG = -nFo, hay AG" = -nFe"

= Sau day 12 bang thé dién cuc tiéu chudn clia mot
sO ban phdn tng (Th€ Ox-Kh).
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Ban phan ing

1bar, 298K, C, = 1M 7 V)
Li*(aq) + e~ — Li(s) —-3.05
K*(aq) + e — K(s) —2.93
Ba%*(aq) + 2e- — Ba(s) -2.91
Ca?*(aq) + 2e- — Ca(s) —-2.76
Na*(aq) + e~ — Na(s) —2.71
Mg?*(aq) + 2e~ — Mag(s) -2.38
Be?*(aq) + 2e~ — Be(s) —1.85
Al¥*(ag) + 36~ — Al(s) -1.68
Ti*(aq) + 3e~ — Ti(s) -1.21
Mn?*(aq) + 2e~ — Mn(s) —1.18
Sn(s) + 4H* + 4e- — SnH,(Q) —1.07
2 H,O(l)+2e-——H,(g9)+20H-(aq) | —0.83

CuubDuongThanCong.com

Zn?*(aq) + 26~ — Zn(s) —0.76
Cr3*(aq) + 3e~ — Cr(s) —0.74
Fe?*(aq) + 26~ — Fe(s) —0.44
Cr3*(aq) + e~ — Cr?*(aq) —0.42
Sn?*(aq) + 2e- — Sn(s) —0.13
2H*(aq) + 26 — H,(Q) 0.00

Sn**(aq) + 2e- — Sn?*(aq) +0.15
Cu?*(aq) + e~ — Cu*(aq) +0.16

2- + -

" h00) + SO0 #0.17
Cu?*(aq) + 2e~ — Cu(s) +0.34
0,(9)+2H,0(l)+4e- — 40OH-(aq) | +0.40
SO,(aq)+4H*+4e"—S(s)+ 2H,O0 | +0.50
Cu*(aq) + e~ — Cu(s) +0.52
1,(s) + 26~ — 2I(aq) +0.54

27
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MnO,~(aq) +2H,0(l) +3e~— | 5 g Br,(aq) + 2e- — 2Br~(aq) +1.09
MnO,(s) + 4 OH~(aq) '
210,7(aq) + 12H* + 10e™ — L,(s) +1.20
S,0,% + 6H* + 4e™ — 2S(s) + +0.60 +6H,0 '
3H,0 CIO,(ag) + 2H* + 26~ —
_ +1.20
0,(g) + 2H* + 2e- — H,0,(aq) | +0.70 ClO;7(aq) + H,0
Fe3*(aq) + e~ — Fe?*(aq) +0.77 O,(g) + 4H" +4e” - 2H,0 —
. ~ MnO,(s) + 4H* + 26~ —
Ho,2*(aq) + 2e- — 2Hg(1) +0.80 Mn2*(aq) + 2H,0 +1.23
AgT(ag) + " — Ag(s) +0.80 Cl,(g) + 26~ — 2C1(aq) +1.36
NO;=(aq) + 2H*(aq) +te- — N Cr,0.*(aq) + 14H* + 6e- —
0.80 27
NO,(g) + H,O(l) 2Cr®(aq) + 7TH,0 +1.36
Hg?*(aq) + 2e- — Hg(l) +0.85 MnO, (aq) +8H" + 5¢~ — +151
Mn2*(aq) + 4H,0 '
MnO,(aq) + H* + e~ —
HMnO,~(aq) +0.90 2HCIO(aq) + 2H* + 26" — Cly(9) | , 1 43
+2H,0 '
2+ - 2+
ZPETE) ¥ 2 Hg,™(aq) Hiled MnO, (aq) + 4H* + 3¢~ —
+1.70
MnOz(s) +4H + e — Mn3+(aq) s MnOZ(s) + ZHZO
+2H,0 ' H,O,(aq) + 2H* + 2~ — 2H,0 | +1.76

CuubDuongThanCong.com
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SUC PIEN PONG CUA NGUYEN TO GALVANIC

= Thé hiéu cuc dai xudt hién giita hai cuc cua
nguyén t0 ganvanic goi l1a sic dién dong cua
nguyén t0 ganvanic, khi ma nguyén t6 galvanic
hoatddng T — N.

= Ki hiéu: E = Q. — Q.

= Sitc dién ddng tiéu chuin cla nguyén to galvanic.
E®do 6 p=1 atm, Cy, (hay a) = 1; T =298K.

NuongThanCong.com 29 https://fb.com/tailieudientucntt
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akh, + bOXH, 5 cOXH, + dKh,
-AG = A’ = nFE

OXH!KhS

KhiOXH)

OXHKhS

AG = AG° +RTIn

—NFE=—-RTINK+RTlIn

KhOXH;
RT RT , OXH'KhS

E=—InK—-——In :
nF nF  Kh;OXH,

d
= _go_RT OXH; Khb
nE Kh*OXH}
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sO cdn bang

Tinh hing s6 can bing ctia phan @ng:

Ce* +Fe” < Ce™ +Fe™
Pudgc tao thanh bdi 2 ban phan wng sau:

NongThanCong.com 31 https://fb.com/tailieudientucntt
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CHIEU CUA QUA TRINH O - K

= Xétcac cap O-K: Ox,/Kh, , Ox,/Kh,

Kh, 5 Ox, + ne , o,
Kh, 5 Ox, + ne , ¢,

Khi tron cac cidp nay, s€ c6 phan tng:
Kh, + Ox, 5 Ox, + Kh,

Phadn ¢ng x4y ra theo chiéu thuan khi:
AG =-nFE,, = _nF(§02 - (”1) <0=0,>¢

Nng TTTTT .com 32 https:/fb.com/tailieudientucntt
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Quy tic xét chiéu phan ng:

= “Phan ing O - K x4y ra theo chiéu dang Ox cta cip
O - K ¢6 ¢ 16n hon sé€ Ox dang Kh cua cap O - K ¢6 ¢
nho hon”.

= Thyc t& cé thé dung ¢° dé xét.
* Nhung khi | ¢°, - ¢°.| bé qua thi phai tinh todn trén .

NThanCong.com 33 https://fb.com/tailieudientucntt
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= Vidu véi phan &ng trong nguyén t6 galvanic:

7Zn + Cut?2=7n*? + Cu

Véi ¢t 1a cua cap Cut?/Cu va ¢ 1a cua cip
/n*?/7n, ta co

EX ., =¢° —¢° =0337-(-0.763)=1.1V

CuuDuongThanCong.com 34 https://fb.com/tailieudientucntt
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Cu half-cell
(cathode; red /oﬁ'on)

Zn half-cell
(anode; oxidation)
Epin=(P+'(P-=(PCU'(PZn

CuuDuongThanCong.com 35 https://fb.com/tailieudientucntt


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

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

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 S5 T >
Anode

0.00V
Voltmeter

\oltmeter

Cathode
(+)

T
Cathode

0.10 M Cu?* 0.55 M Cu?

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

& 25°C

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

Khi ghép mét tam bac trong dung dich bdo hoa
AgBr va mdt tam bac khac trong dung dich
AgNO, 0,01M ta dwoc pin nong dé co suat dién
dong & 25°C la 0,245V.

Hay tinh tich s6 tan ctia AgBr & 25°C.

38 //fb. ailieudientucntt
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SU PIEN PHAN

= PIEN PHAN DUNG DICH CHAT PIEN LY TRONG NUGC
* Pinh nghia:

= Su dién phan la qué trinh O - K x4y ra trén bé
miit dién cuc khi cho dong dién mot chiéu di qua
dung dich chat dién ly hoidc qua chat dién ly
néng chay va cé lam theo su bién d6i nhiét ning
thanh héa nang.

= O day ta xét qu4 trinh dién phan mot dung dich
chat dién ly trong nudec.

-D uongThanCong.com 39 https://fb.com/tailieudientucntt
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* Cac qua trinh Cathode

= O day dang Ox chinh la cac cation kim loai va
hydro ctia dung dich chit dién ly. Ta can so
sanh thé& dién cuc cua kim loai va hydro.

(PHZ — 'OO59pH — '0059)(7 — '041 V
= Ticla ¢ dicu kién trung tinh, ¢, = -0.41 V.

= Néu @, > @y, kim loai két tia: Phan cudi day.
= Néu ¢, < ¢y, > H, T: Phan dau day.

-CUUD uongThanCong.com 40 https://fb.com/tailieudientucntt
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* Trong moi truong acid:
“2H*+2e > H, T

* Trong moi truong trung tinh hay base:
= 2H,0 + 2e > H, T + 20H-

Né&u ¢~ -0.41 thi tiy vao nong d va
diéu kién tién hanh (khoang giira
day).

N ooooooooo .com 41 https://fb.com/tailieudientucntt
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* Cac qua trinh anode

= Dang khit 1a anion, goc axit va OH- cua dung
dich, va tuy theo vat liéu, dién cuc cé thé bi dn
mon: Co anod tro (graphit, platin...) va anod
tan (Ni....).

Anode tan

= Hodc anode phong dién, hodc hoa tan anode.

Né&u kim loai anode ¢6 ¢ nhoé hon ¢ cip O - K
thi anode bi hoa tan.
M —ne > M*

= Ngugc lai A- hodc OH bi oxy hoa.

-D uongThanCong.com 42 https://fb.com/tailieudientucntt
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" Anode tro
= Kha ning cho electron theo thi tu:

= Anion khéng chia Oxy: I, Br-, CI, S—...
= K& dénla OH.
40H: - 4e - O, + 2H,0 (moi trudng kiém).
2H,0 - 4e > O, + 4H* (moi truong acid hay trung
tinh).
= Anion chita Oxy: SO, MnQO,, SO;™..

NngThanCong.com 43 https:/fb.com/tailieudientucntt
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Mot sO vi du

* Pién phan CuCl,, anode tro

= Cathode Cu+2 + 26 — Cu \L

- Anode 2C1" —2e=Cl, T
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* Dién phan dung dich K,SO, véi anod tro
o Dy = —2.924 <-0.41 = H+ bi khu.

Cathode: 4H,0+4e < 40H +2H, T
(K* +OH" < KOH)
Anode: SO, khong bi Ox, nuéc (OH") bi Ox.
2H,0-4e < 4H +0, 7T
(2H* +S0%* < H,S0,)

Hay noi khac di day la qua trinh dién phdn nuéc.
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* Dién phian dung dich nudc NiSO, v4i anod Ni tan

_ Pz i = -0.25>-041

= Nhung NiSO, ton tai trong méi trud'ng acid, nén:
2H,0 < O, +4H" +4e,p =1.228

= Do do, ¢ cathode

Ni? +2e =NiJ

* Vaanode Ni-2e=Ni?(Ni*? +S0;? < NiSO, )
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Thé phan giai va qua thé

= Thé& phan giai la thé hiéu t&i thi€u cian thiét dé

ti€én hanh qu4 trinh dién phan da cho.
« Ky hi¢u: E,

= Néi chung véi nhitng hé T - N thi E; bang siic
dién dong cta nguyén to galvanic tao thanh tw
san pham dién phan.

= Hiéu s6 gitta thé phan gidi va sifc dién dong
cua nguyén to galvanic tuong ng phan Wng
nghich goi 1a qua thé dién phin: n’=E - E.
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= Lugng chat duge tao
thanh hay hoa tan ¢ dién
cuc khi dién phan ti lé
thuan voi lugng dién di
qua chat dién ly.

= Nhitng lugng dién bing
nhau s€ tao thanh hay hoa
tan ¢ dién cuc khi dién
phan nhi'rng ducong lugng
nhu nhau cua cédc chat.
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Michael Faraday
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= Cong thuc cho dinh luat

m = (Alt)/(nF) hay m = (D ,q)/F

= F: Hing s6 Faraday bing 96500 (coulomb)
= m: khoi lugng chit dién phén ra.

* P,: buong lugng gam cua A.

= A:Nguyén tir gam cua A.

» n: Héa tri chat bién doi.

" [. Cudng d6 dong di€n (Ampe)

= t: Thdo1 gian di€n phan (sec)
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