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What we will cover

1 | Electrolysis

2 | Faraday calculations

3 | Standard electrode potentials

4 | Cell potentials & feasibility

5 | The Nernst equation electrolysis of water
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Electrolysis

Electrolysis E fi# breaks down an electrolyte Hi fi#5:

m cathode [f#} (—): positive ions gain e~
+ (reduction)

., m anode [H#} (+): negative ions lose e~
(oxidation)

cathode (—) anode (+)
reduction oxidation
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Faraday calculations

Charge Q = It; moles of electrons = Q/F
(Faraday constant ;%55 &).

2.0 A for 30 min through CuSO,4

Q@ = 3600 C; n(e”) = 0.0373; n(Cu) = 0.0187
=>m=x1l2g

Use the half-equation to find moles of product.
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Standard electrode potentials

< Hy gas (1 atm)

-1 Pt electrode The standard electrode
potential #R/EFREEH E° shows
how easily a half-cell is reduced.

It is measured against the

i E° =0.00V standard hydrogen elec-
trode #R/ESH T, defined as
exactly 0.00 V.

1 mol dm—3 Ht
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Cell potentials and feasibility

e
(V)
ZJ
Zn salt bridge Cu o1 = E2(more+) — E°(less+).
- + Zn (—0.76) & Cu (+0.34)
ES, = 0.34— (—0.76) = 1.10V
A reaction is feasible 7]1T when
E, > 0. (AG® = —nE°F)
ZnS04(aq) CuSO4(aq)
negative positive
(oxidation) (reduction)
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The electrochemical series

E° )V
+287 + Fo/F~ stronger
oxidising m a more positive E° — a
+1.36 + CIQ/CF agent stronger oxidising
+0.34 Cu2+/Cu agent S {15 (easily reduced)
0.00 1 2H+/H2 m a more negative E° — a
076 + ZH2+/ZH stronger reducing
' agent %57
stronger
reducing
—271 T Na+/Na agent
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The Nernst equation

0.059 ) [oxidised]

E=F°+ z 8 [reduced)]

Away from standard conditions, raising the oxidised % {V. 75 species’ concentra-
tion makes E more positive (z = electrons in the half-equation).
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Topic 24 — key takeaways

0 Electrolysis o Faraday

cathode reduces; anode oxidises Q = It; moles of e~ = Q/F

(3 = O ceis

measured vs the hydrogen E°

o > 0 means feasible
electrode (0 V)
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Check yourself

0 What happens at the cathode?

9 What is the charge @ equal to?
e What is the SHE defined as?

o A cell is feasible when EZ is what?

| Answers 1. reduction (positive ions gaine™) 2./t 3.0.00V 4. positive




