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Cu* (aq) + 2 = Cu (3)
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voltmeter

b salt bridge,
NaCl(aq)

\ 1 M Cu(NO5),(aq)

oxidation half-reaction: reduction half-reaction:
Zn(s) — Zn**(aq) + 2e~ Cu®*(aq) +2e~ — Cu(s)

1M Zn(NO5),(aq)

Znanode Cu cathode

overall reaction: Zn(s) + Cu?*(aq) — Zn?*(aq) + Cu(s)

(a) (b)

https://chem.libretexts.org/Core/Analytical_Chemistry/Electrochemistry/Basics_of_Electrochemistry/Electrochemical_Cells
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H nAskTpeyeptiKn ovvoun Hiog povo
NULEVTIOPUGS OV UTOPEL Vo peTpn et mapad
LLOVO 01VOVTOS aVOaIpETE 6TO NAEKTPOOLO TOV

vopoyovov tqv Tiun E°= 0,00 V
(P=1atm, T =25°C)

To nAekTpooro Tov vOopoyovov Oa £ivor:
H" +e — 2 Hy,
Eav E° = 0,00 V, tote ka1 AG, = 0,00
kot apa G° (HY) = 0,00 xor G° (e))= 0,00
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Standard Potential of Zn/Zn"* Redox Couple (Zn Electrode)

Anode E® co = 0,34V +
Voltmeter A o Cathode
0%y Salt bridge
LA \ H; Gas— [ N\
At 1 ATM [
I < Hy gasat | atm ’ o g
I| Salt bridge
2%
Il f e MO
II S Prelectrode 1M HCl 1M CuSO4
l M ZnSO4 ] M HCI http://butane.chem.uiuc.edu/pshapley/genchem?2/c6/1.html
Zinc electrode Hydrogen electrode Pt§| Hy(latm|H* (1M || Cu=* (1M |Cu @

https://www.google.gr/url?sa=i&rct=j&gq=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwWiR4pOR9fLXA
hVNzKQKHci8CJIQjhwIBQ&url=http%3A%2F%2Fslideplayer.com%2Fslide%2F6108049%2F&psig=A0OvVaw2XtoigCx
pOIlyLN9EsUsvW&ust=1512564776442887

ZnQ| Zrer (AM || H * (AM | H,(1atm) | Pt @
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Electrode Electrode reastion BV
Au Gold Au’ + 30" = Au +1 43
Ag Silver Az” + ¢~ == Ag +0 .50
Cu Copper Cu 4 2¢" == Cu 0. 34
H Hydrogen H*+¢-=H O
Ph Lead P 4+ 2¢" s Pb .13
Sn Fan Sn=* + 2¢" = S 0.1+
N Necked Ni** + 2¢~ == Ni 025
Cd Cadmoun CEd*+2c"w Cd 0.30
Fe [rom Fe* +2c" = F¢ ~0 44
i Zan Zn't +2¢ = Zn 0.76
Ta I'nanum Tit* + 2¢" = Ti 163
Al Abzrtaerium AFP* 4 3¢ = Al ~] 66
Nz Magnesium Mgt = 20 e Mg 2.37
N2 Sodium Na™ + ¢ = Na 2.71
| % Potsssocas K*' v =K 293
L2 Lythowen Li* +¢ == Li 508

@ http://www.way2science.com/wgontent/uploads/2012/02/SERIES.jpg




https://phys.org/news/201¥2-compositiornanoparticleselectrochemistry.html




H niektpeyeptikn ovvaun E ko 1 €hev0gpn
EVEPYELD MLOG OVTIOPOONGS, CUVOEOVTOL UE TN
oyéon
AGg = -nFE
0TToV:
AGp: 1 €Ae00epn eVEPYELD TGS AVTIOPAGTS OE

cell

OTTOLOONTOTE KOTUGTAOT
E it M ovTioToyn) NAEKTPEYEPTIKI] OVVAUT)
n: 0 gPLOUOS NAEKTPOVIMV TA OTOLN, RETUPEPOVTUL
KOTA TNV avTiopoon

F: n otaBepa tov Faraday = 96489 coulombs/mol




U} YUOUAoB U Uas UCWs Gl i
Uj ot JAgYy, (

JAE"(0g) + Culs) =+ O (ng) « 2agls
O Y N e

CuMimgl e 2= luls) O

gG =-nFE, = -2 (mol e) (96489 C/mol g (0, 46 J/C)




AG’

Direction of Reaction

spontaneous in forward direction

spontaneous in reverse direction

no net reaction: system at equilibrium

Eocell . RT K
E el = (nF )'” K

https://chem.libretexts.org/LibreTexts/University_of Missouri/lUM%3A_Chem_1320_(Keller)/
20%3A_Electrochemistry/20.5%3A_Gibbs_Energy_and_Redox_Reactions
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