Molten Electrolysis & Reactivity Series
Name: _______________________
Date: _______________________

Section A — Core Knowledge
1. State the reactivity series in order from most reactive to least reactive:

(Write it from memory.)

2. Complete the sentences:
a) In molten electrolysis, the substance must be __________________ so that the ions are free to move.
b) Reduction occurs at the __________________ electrode.
c) Oxidation occurs at the __________________ electrode.
d) In molten binary compounds:
· The __________________ is formed at the cathode.
· The __________________ is formed at the anode.

Section B — Predict the Products (Molten Only)
For each compound below, predict:
· The product at the cathode
· The product at the anode
Then write the half-equations.

3. Molten Sodium Chloride (NaCl)
Cathode product: __________________________
Anode product: __________________________
Cathode half-equation:

Anode half-equation:


4. Molten Magnesium Oxide (MgO)
Cathode product: __________________________
Anode product: __________________________
Cathode half-equation:

Anode half-equation:


5. Molten Potassium Bromide (KBr)
Cathode product: __________________________
Anode product: __________________________

6. Molten Aluminium Oxide (Al₂O₃)
Cathode product: __________________________
Anode product: __________________________

Section C — Thinking with the Reactivity Series
Use the reactivity series to answer:
7. Which metal is more reactive: magnesium or zinc?


8. Which metal would lose electrons more easily: copper or potassium?

Explain:


9. Arrange the following in order of reactivity (most → least):
Iron, Gold, Sodium, Zinc


Section D — Application Questions
10. Explain why molten compounds produce only two products.



11. A student says:
“At the cathode, the most reactive metal always forms first.”
Is this correct for molten electrolysis? Explain.



12. Challenge Question (Higher Level)
Predict the products of molten calcium chloride and explain your reasoning clearly.
Cathode: __________________________
Anode: __________________________
Explanation:



🔥 Extension (Exam-Level)
13. Write the balanced overall equation for the electrolysis of molten magnesium chloride.



Mark Scheme – Molten Electrolysis & Reactivity Series
Suggested total: 35–40 marks

Section A — Core Knowledge
1. Reactivity series (3 marks)
Correct order:
Potassium, Sodium, Calcium, Magnesium, Aluminium, Carbon, Zinc, Iron, Hydrogen, Copper, Silver, Gold
· 3 marks – completely correct
· 2 marks – one minor mistake
· 1 mark – partially correct order
· 0 – mostly incorrect

2. Fill in the blanks (5 marks)
a) molten (or liquid) (1)
b) cathode (1)
c) anode (1)
d) metal at cathode (1)
non-metal at anode (1)

Section B — Predict the Products
3. Molten Sodium Chloride (4 marks)
Cathode: sodium (1)
Anode: chlorine (1)
Half-equations:
Na⁺ + e⁻ → Na (1)
2Cl⁻ → Cl₂ + 2e⁻ (1)

4. Molten Magnesium Oxide (4 marks)
Cathode: magnesium (1)
Anode: oxygen (1)
Half-equations:
Mg²⁺ + 2e⁻ → Mg (1)
2O²⁻ → O₂ + 4e⁻ (1)

5. Molten Potassium Bromide (2 marks)
Cathode: potassium (1)
Anode: bromine (1)
(Half-equations optional unless required.)

6. Molten Aluminium Oxide (2 marks)
Cathode: aluminium (1)
Anode: oxygen (1)

Section C — Reactivity Series Thinking
7. Magnesium or zinc? (1 mark)
Magnesium

8. Copper or potassium? (2 marks)
Answer: Potassium (1)
Explanation:
Higher in reactivity series / loses electrons more easily (1)

9. Order of reactivity (2 marks)
Correct order:
Sodium, Zinc, Iron, Gold
· 2 marks – fully correct
· 1 mark – minor ordering error

Section D — Application
10. Why only two products? (2 marks)
· Only ions from compound present (1)
· No water present / no competing ions (1)

11. Student statement about “most reactive metal” (2 marks)
Correct explanation:
· In molten electrolysis, the metal ion present is reduced regardless of reactivity (1)
· Only one metal ion present in binary molten compound (1)

12. Molten Calcium Chloride (3 marks)
Cathode: calcium (1)
Anode: chlorine (1)
Explanation:
Ca²⁺ reduced at cathode / Cl⁻ oxidised at anode (1)

Extension
13. Overall equation (2 marks)
MgCl₂ → Mg + Cl₂ (2)
Allow 1 mark if not balanced properly but concept correct.

