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24.1 Electrolysis
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Objective

Build the skills to answer exam questions on electrolysis — predicting the products,
the Faraday constant , and electrolysis calculations.

You must be able to:

o predict the products of electrolysis (molten or aqueous, from the redox series)
e use I'=Leand Q = It
« calculate the mass or volume of substance liberated

1 Key knowledge and worked examples

B Electrolysis and its products

DC supply

17

+
<—
R
cathode (—) anode (+)
reduction oxidation

Cathode (—): positive ions gain electrons (reduction). Anode (+): negative ions lose
electrons (ozidation)
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Zn salt bridge Cu
- +
ZnS04(aq) CuSO4(aq)
negative positive
(oxidation) (reduction)

FElectrolysis is the reverse of an electrochemical cell

A molten electrolyte gives the metal (cathode) and non-metal (anode). An aqueous
one: a reactive metal gives Hy instead at the cathode; the anode gives Oy unless a
concentrated halide gives the halogen.

B Calculations

F = Le (Faraday = Avogadro x electron charge). ) = It, then: moles of e~ = Q/F
— moles of product (from the half-equation) — mass or volume.

Example. 2.0 A for 30 min through CuSO, (Cu*" +2¢~ — Cu): Q = 2.0 x 1800 =
3600 C; mol e~ = 3600/96500 = 0.0373; mol Cu = 0.0187; m = 0.0187 x 64 = 1.2 g.

2 Practice

2.1 State what is formed at the cathode and anode when molten sodium chloride is
electrolysed. 2]

2.2 Write the relationship between the Faraday constant, the Avogadro constant and the
electron charge. 1]
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3 Exam-style questions
3.1 At the cathode during electrolysis, positive ions are: 1]

D A oxidised (lose electrons)
B reduced (gain electrons)
C neutralised
D unchanged

3.2 What charge passes when a current of 1.5 A flows for 200 s? 1]
D A 130 C

B 300 C

C 0.0075 C

D3.0C

3.3 A current of 0.50 A flows for 1 hour through silver nitrate solution: Agt +e~ — Ag.
(F =96500 C mol™', A, Ag = 108.)

(a) Calculate the charge passed. 1]

(b) Calculate the mass of silver deposited at the cathode. 3]

3.4 Explain why electrolysing aqueous sodium chloride gives hydrogen at the cathode,
not sodium. [2]
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Solutions

Each answer shows the steps, then the result.

2.1

« cathode: sodium (metal); anode: chlorine
2.2

o FF=1Le

3.1B

» Cations are reduced at the cathode
3.2B

e Q=T1t=15x200=2300C

3.3

(a)

e Q=1t=0.50 x 3600 = 1800 C

(b)

« mol e~ = 1800/96500 = 0.01865; Ag* +e~ — Ag so mol Ag = 0.01865; m = 0.01865 x
108=20¢g

3.4

« sodium is too reactive (very negative electrode potential), so the water/HT is reduced
instead, releasing hydrogen
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