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Q1.          Oxygen and ozone (O3) both occur as gases in the upper atmosphere. 
Chlorine atoms catalyse the decomposition of ozone and contribute to the formation of a 
hole in the ozone layer. 
These chlorine atoms are formed from chlorofluorocarbons (CFCs) such as CF3Cl 

(a)     (i)      Give the IUPAC name of CF3Cl 

............................................................................................................. 
(1) 

 
 
 

(ii)     Complete the following equation that shows the formation of a chlorine atom 
from a molecule of CF3Cl 

 
(1) 

 
 
 

(iii)     State what the • represents in Cl• 

............................................................................................................. 
(1) 

 
 
 

(b)     Write two equations that show how chlorine atoms catalyse the decomposition of 
ozone into oxygen. 

Equation 1 .................................................................................................... 

Equation 2 .................................................................................................... 
(2) 

 
 
 

(c)     An equilibrium is established between oxygen and ozone molecules as shown 
below. 

3O2(g)  2O3(g)                ΔH = +284 kJ mol–1 

(i)      State Le Chatelier’s principle. 

............................................................................................................. 

............................................................................................................. 
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............................................................................................................. 
(1) 

 
 
 

(ii)     Use Le Chatelier’s principle to explain how an increase in temperature causes 
an increase in the equilibrium yield of ozone. 

............................................................................................................. 

............................................................................................................. 

............................................................................................................. 

............................................................................................................. 
(2) 

 
 
 

(d)     Chemists supported the legislation to ban the use of CFCs. Modern refrigerators 
use pentane rather than CFCs as refrigerants. 
With reference to its formula, state why pentane is a more environmentally 
acceptable refrigerant. 

...................................................................................................................... 

...................................................................................................................... 
(1) 

(Total 9 marks) 

  

 
 
 
 

Q2.          One of the first substances used as an anaesthetic in medicine was chloroform 
(trichloromethane, CHCl3). By 1950, halothane was in common use but by 1990 this had 
been replaced by more acceptable anaesthetics such as desflurane. 

                                      CF3CHBrCl                                   CF3CHFOCHF2 

                              halothane                                        desflurane 

One reason for replacing halothane was that it is an organic compound that contains 
chlorine. Chlorine-containing organic compounds are thought to cause damage to the 
ozone layer in the upper atmosphere. 

(a)     Name and outline a mechanism for the reaction of chlorine with methane to form 
chloromethane (CH3Cl). 

Write an overall equation for the reaction of chlorine with methane to form 
trichloromethane (CHCl3). 

...................................................................................................................... 
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...................................................................................................................... 

...................................................................................................................... 

...................................................................................................................... 

...................................................................................................................... 

...................................................................................................................... 

...................................................................................................................... 

...................................................................................................................... 

...................................................................................................................... 
(5) 

 
 
 

(b)     Explain how chlorine atoms are formed from chlorine-containing organic 
compounds in the upper atmosphere. 

Explain, with the aid of equations, how chlorine atoms act as a catalyst in the 
decomposition of ozone into oxygen. 

...................................................................................................................... 

...................................................................................................................... 

...................................................................................................................... 

...................................................................................................................... 

...................................................................................................................... 

...................................................................................................................... 

...................................................................................................................... 

...................................................................................................................... 

...................................................................................................................... 

...................................................................................................................... 

...................................................................................................................... 

...................................................................................................................... 
(6) 

 
 
 

(c)     Use the formulae of the two anaesthetics, halothane and desflurane, to help to 
explain why desflurane is considered to be a more environmentally acceptable 
anaesthetic than halothane. 
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...................................................................................................................... 

...................................................................................................................... 

...................................................................................................................... 

...................................................................................................................... 
(2) 

(Total 13 marks) 
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