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Electrolysis
Electrode products, industry and Faraday's law

Name Class Date

EQUATIONS AND DATA

Q = It · n(e⁻) = Q ÷ F · F = 96 485 C/mol · 1 A = 1 C/s · energy = QV (1 C × 1 V = 1 J) · 1 kWh = 3.6

× 10⁶ J

PV = nRT · R = 0.08206 L atm mol⁻¹ K⁻¹

Molar masses (g/mol): Ag 107.87 · Cu 63.55 · Al 26.98

Show units on every quantity in every step.

A. Understanding

1. (a) What is electrolysis? (b) Give two differences between an electrolytic cell and a galvanic

cell. (c) Why must the electrolyte be molten or dissolved?

B. Predicting products

2. Give the products at the cathode and the anode for the molten compounds: (a) KBr (b)

 (c) MgCl ​X2 Al ​O ​X2 X3
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3. Give the products at each electrode (inert electrodes) for the aqueous solutions: (a)

concentrated  (b)  (c)  (d) concentrated KI

4. Write the half-equations at each electrode for 3(b) and 3(c).

5. In copper refining, explain what happens at the anode and at the cathode, and what

happens to the impurities.

C. Faraday’s law

6. A spoon is silver-plated with a current of 0.500 A for 30.0 min. What mass of silver is

deposited? ( )

7. How long (in minutes) must a current of 1.50 A flow to deposit 2.00 g of copper from ?

CuCl ​X2 KNO ​X3 AgNO ​X3

Ag + e ​ AgX+ X−

CuX2+
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8. Dilute sulfuric acid is electrolysed with 0.500 A for 2.00 h. Calculate the volumes of

hydrogen and oxygen produced at 25.0 °C and 1.00 atm.

D. Challenge

9. An aluminium cell runs at 4.5 V. (a) What charge is needed to make 1.00 kg of aluminium?

(b) How much electrical energy is this, in J and in kWh? (c) Suggest why aluminium

smelters are often built near cheap hydroelectric power.
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