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Activity 

Revision quiz 
Kate Appleby 

Now that you have read the magazine, see if you can answer these questions. 

1 Flying sources bring transition metals (pp. 2–6) 
(a) Aluminium (which is not a transition element) is extracted from its ore (bauxite) using the Hall 
electrolysis process (also known as the Hall–Héroult process). Bauxite contains hydrous aluminium 
oxides, with iron(III) oxide as its main impurity. 

What is the formula for iron(III) oxide? 

(b) Unlike iron(III) oxide, aluminium oxide is amphoteric, and this property can be exploited to 
separate out the impurity. 

What does amphoteric mean? 

(c) When crushed ore is treated with hot, concentrated sodium hydroxide, only the aluminium 
oxide reacts, leaving the insoluble impurities behind. These solid impurities can easily be separated 
from the solution containing the aluminium. 

Balance this equation for the reaction of aluminium oxide with hydroxide ions: 

Al2O3(s)  +  OH–(aq)  +  H2O(l)  à  [Al(OH)4]–(aq) 

(d) The solution containing [Al(OH)4]– is slightly acidified, causing aluminium hydroxide to 
precipitate. 

Complete this equation: 

[Al(OH)4]–(aq)  +  H3O+(aq)  à  Al(OH)3(s)  +  _____ 

(e) The aluminium hydroxide is heated to around 1200°C so that it decomposes to pure 
aluminium oxide. 

Balance the equation for this process: 

Al(OH)3(s)  à  Al2O3(s)  +  H2O(g) 

(f) Metallic aluminium is obtained by electrolysis of a molten mixture of cryolite (a mineral form of 
sodium aluminofluoride, Na3AlF6) and aluminium oxide. The cryolite lowers the melting point of Al2O3. 
Aluminium oxide is continually added to the top of the electrolysis cell and liquid aluminium (which is 
denser than the molten cryolite/Al2O3 mixture) is tapped off from the bottom. The electrodes of the 
electrolysis cell are made of carbon (Figure 1). 
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Figure 1 An electrolytic cell for the manufacture of aluminium 

These are the half equations for the redox reaction in the electrolysis cell. Which of these is oxidation 
and which is reduction? 

(i) 4{Al3+  +  3e–  à  Al(l)} 

(ii) 3{C(s)  +  2O2–  à  CO2(g)  +  4e–} 

The overall equation is: 

3C(s)  +  4Al3+  +  6O2–  à  4Al(l)  + 3CO2(g) 

2 Artificial photosynthesis (pp. 6–9) 
(a) What is the generalised equation for photosynthesis as it occurs in green plants? 

(b) The Monsanto process, for the production of ethanoic acid, has three stages. Complete these 
equations to represent these steps: 

CH3OH  +  HI  à  CH3I  +  _____ 

CH3I  +  _____  à  CH3COI 

CH3COI  +  H2O  à  CH3COOH  +  _____ 
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3 Iodine in medicine (pp. 13–15) 
Iodine-131 undergoes beta decay. 

(a) What is a beta particle and how is it produced? 

(b) What are the products when iodine-131 decays? 
131
53 I  à   

(c) Iodine-131 has a half life of 8.1 days. If you have 48 g of 131I at noon on 1st April, how much of 
it do you have left at midnight on 11 May? 

4 Cracking the egg timer (pp. 20–25) 
This is the S form of the amino acid serine, which is equivalent to L-serine (the enantiomer found in 
living cells). 

 

 

 

 

(a) Draw the R enantiomer of serine. 

(b) Cysteine is another amino acid found in proteins. It has –CH2SH as its side chain. 

Draw the L and D forms of cysteine. 

(c) Which of these structures is the S form? Explain you answer. 

See the accompanying PowerPoint for help with this question. 

5 Catalysis: heterogeneous catalysts (pp. 26–29) 
The Haber process: 

N2(g)  +  3H2(g)  D  2NH3(g) 

is used for the manufacture of ammonia. 

(a) Is the production of ammonia favoured by high or low pressure? Explain your answer. 

(b) The production of ammonia is an exothermic reaction. Is it favoured by high or low 
temperatures? Explain your answer. 

(c) What are the factors that are taken into account when choosing a suitable temperature and 
pressure for the reaction?  


