Zn(s) + 2H*(ag) — Zn**(ag) + Hy(g)
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" (aq) — Zn*"(ag) + Ha(g)
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SreOivanje red-ox reakcija:

* Prvo se mora odrediti oksidacioni broj svakog atoma
reaktanata | proizvoda

e Onda napsemo samo atome koji menjaju svoj oksidacioni
broj tokom reakcije. Za nasu reakciju:

Ca(s) + O,(g) ® CaO (s)
To su i kalcijum i kiseonik

Ca’ ® Ca*? atom kalcijuma je otpustio dva elektrona
(oksidovao se — redukciono sredstvo)

0% ® O~ atom kiseonika je primio dva elektrona (redukovao
se — oksidaciono sredstvo)



Ca(s) + O,(g) ® CaO (s)

Ca’ ® Ca*? atom kalcijuma je otpustio dva elektrona
(oksidovao se — redukciono sredstvo)

0% ® O~ atom kiseonika je primio dva elektrona (redukovao
se — oksidaciono sredstvo)

Ali sa leve strane imamo O, — dva atoma kiseonika pa bi onda
bilo pametnije napisati

2 0°® 2 O?tj. dva atoma kiseonika su primila letiri elektrona
Broj otpustenih 1 primljenih elektrona mora biti je dnak u

hemijskoj reakciji pa prema tome u reakciji moraju
u lestvovati dva atoma kalcijuma



Tako da sreOena jedna lina hemijske reakcije izgleda:
2 Ca(s) + O,(g) ® 2 CaO (s)

Sredite koeficijente u slede Bj oksido-redukcionoj jedna ini
hemijske reakcije
Ko zna ovo da sredi taj e znati da sredi sve red-ox reakcije

As,S, + HNO, + H,0 ® H,AsO, + H,SO, + NO
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Zn(s) — Zn*'(ag) + 2e

Cu**(ag) + 2~ —— Cu(s)
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Zn(s) —> Zn** (ag) + 2e~ Cu** (ag) + 2 —> Cu(s)

Movement of cations

Movement of anions




Zn(s) —> Zn*" (ag) + 2e~ Cu’* (ag) + 2~ —— Cu(s)

Movement of cations .

Movement of anions

-
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Zn(s) — Zl_‘lzl[:ﬂf]'} +2e

Cu®*"(ag) + 2e~ — Cu(s)

E

E



Zn(s) —> Zn** (ag) + 2e~ Cu** (ag) + 2 —> Cu(s)

Movement of cations

Movement of anions

19
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Zn(s) + Cu®*'(ag, 1 M) — Zn**(ag, 1 M) + Cu(s)

?E" = + 1.10 V



Zn(s) — Zn*'(ag) + 2e
Cu®*"(ag) + 2e~ — Cu(s)

' ( @
@ I %

Eien = Ejeq (cathode) — Ef.4 (anode)
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+C *
2H"(ag, 1 M) + 2e” — Hjp(g,1atm) ES%q =0V
To external circuit
ZTN
'/ ?I_

~—1atm Hy(g)
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Switch { \
2+ - Y \
Zn“"(ag, 1 M) + 2e~ —— Zn(s) - Nt
Voltmeter ’/‘
Zn ? NO; Na.%
de - v
anode ® e "]:Hz{g}
F =T
. Cathode
) y compartment
- .t- (standard
f Vs hydrogen
Anode 0.8 } - electrode)
compartment

Zn(s)—> Zn*'(ag) + 2e 2H'(ag) + 2e” — Ha(g)
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Potential (V)

%

Reduction Half-Reaction

+2.87
+1.51
+1.36
+1.33
+1.23
+1.06
+0.96
+0.80
+0.77
+0.68
+0.59
+0.54
+0.40
+(.34
0 [defined]
—0.28
—0.44
—-0.76
—(.83
—1.66
—2.71
—3.05

Fa2(g) + 2¢” —— 2F (ag)

MnO, (ag) + 8 HY(ag) + 5~ — Mn>"(ag) + 4 H,O(])
Cly(g) + 2 — 21 (ag)

Cro07” (aq) + 14 H'(ag) + 6 —— 2Cr’(ag) + 7 H,0(l)
O,(g) + 4H'(aq) + 4e~ — 2H,0(])

Bry(l) + 2e” —— 2 Br (agq)

NO;3 (ag) + 4 H"(ag) + 3¢~ — NO(g) + 2H,0())
Ag'(ag) + e — Ag(s)

Fe*'(ag) + e — Fe*(ag)

Os(g) + 2H*(ag) + 2~ — H,05(ag)

MnOy4(ag) + 2 HO() + 3e™ —— MnOs(s) + 4 OH (aq)
I.(s) + 2e —— 21 (ag)

Os(g) + 2H0() + 4e~ — 4 OH (ag)

Cu’*(ag) + 2e~ — Culs)

2H¥(agq) + 2e” — Hj(g)

Ni*'(ag) + 2e —— Nifs)

Fe’"(ag) + 2e~ — Fe(s)

Zn™(ag) + 2e” — Zn(s)

2H50(l) + 2e” — Ha(g) + 20H (aqg)

APYag) + 3e™ — Alfs)

Na*(aq) + e= — Na(s)

Li*(ag) + e — Li(s)




Metal

Oxidation Reaction

Lithium
Potassium
Barium
Calcium
Sodium
Magnesium
Aluminum
Manganese
Zinc
Chromium
[ron
Cobalt
Nickel

Tin

Lead
Hydrogen
Copper
Silver
Mercury
Platinum
Gold

Li(s) — Li'(ag) + e
K(s) — K'(ag) + e~
Ba(s) —> Ba®*(ag) + 2e~
Ca(s) — Ca®"(ag) + 2e~
MNa(s) —— Na+{aq} + e
Mg(s) —> Mg*'(aq) + 2e”
Al(s) — Al**(ag) + 3e”
Mn(s) — Mn®"(ag) + 2e”
Zn(s) — Zn**(aq) + 2e
Cr(s) — Cr*'(aq) + 3e~
Fe(s) — Fe*'(ag) + 2e~
Co(s) — Cuz"'{aq} + 2e”
Ni(s) — Ni**(ag) + 2e”
Sn(s) —> Sn?'(aq) + 2e”
Pb(s) — Pb*'(ag) + 2e~
H,(g) > 2 HY(aq) + 2e”
Cu(s) — Cu®'(ag) + 2e~
Agls) — Ag'lag) + e
Hg(l) — H52+(aqj + Ze”
Pt(s) — Pt**(ag) + 2e"
Au(s) — Au®F(ag) + 3e”
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Zn(s) + Cu?*(ag) — Zn*'(ag) + Cul(s)

@ oy

G Q: [Zn]2+

[Cu]2+

@ 9 I

2+
F oy - 0092V [Zn*]
2 T [Cu®']

0.0592 V 0.050

F=110V — o

L 2 Dg( 5.0 )
=110V - 202V 500 = 116V



[Ni2*]=1.00 X 107> M [Ni2*] = 1.00 M [Ni2*] =05 M [Ni?*] = 05M

7z

E 9 E
Anode: Ni(s) — Ni”(aq] +2e Efeqg = 028V
Cathode:  Ni?"(aq) + 2e~ — Ni(s) red = —0.28V
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Anode: Ni(s) — Ni**(ag) + 2 e %4 = —0.28V
Cathode:  Ni?"(aq) + 2e~ — Ni(s) %d = —0.28V
@ E I 3
@-' E
0.0592
E=E° - — ——logQ
0592 Ni?'g; 00592V . 1.00 % 107 M
_ o 0059 vlﬂg FE lailute  _ log
2 [Ni ﬂccnmnlrﬂted - LooM
= +0.0888 V
9 E
! 5 % E
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Cathode: PbO,(s) + HSO, (ag) + 3H(ag) + 2e~ —— PbSO4(s) + 2 H,O(l)
Anode: Pb(s) + HSO, (ag) — PbSOy(s) + H'(ag) + 2 e~

PbO,(s) + Pb(s) + 2 HSO4 (ag) + 2 H "(ag) —— 2 PbSOy(s) + 2 H,O(l)
1 @_l

2. = ESq (cathode) — ESy (anode) = (+1.685 V) — (—0.356 V) = +2.041V
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Lead grid
filled with
electrolyte Lead grid filled PbO,

with spongy (cathode)
lead (anode)




#

Cathode: 2MnOs(s) + 2 HyO(l) + 2e™ —— 2 MnO(OH)(s) + 2 OH (ag)
Anode: Zn(s) + 20H (ag) — Zn(OH)y(s) + 2"

@-' , CC 7
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Cathode: Oq(g) + 4H*(ag) + 4~ — 2 H,O()) °q4= 123V

Anode: Fe(s) — Fe*"(ag) + 2 e~ °g = —044V



Air

. Water
Rust deposit
(Fe,0q'xH,0) .= droplet

\“-—E:‘/ Iron

(Cathode) (Anode)

O, +4H" +4e——>2H,0 Fe——>Fe* +2e
or
O, +2H,O0+4e —*40H"



( @ ;;; %
4 Fe?"(ag) + O,(¢) + 4 H,O(l) + 2 xH,O(I) — 2 Fe,05 - xH,O(s) + 8 H™(ag)

9 %
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Water

droplet \\w =







