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INSTRUCTIONS AND INFORMATION 
 
1. 
 
2. 
 
3. 
 
 
4. 

Answer ALL the questions. 
 
Read ALL the questions carefully. 
 
Number the answers according to the numbering system used in this question 
paper. 
 
Write neatly and legibly. 
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QUESTION 1 
 
Define each of the following:   
 
1.1 Heat of reaction    (2) 
 
1.2 Saturation temperature    (3) 
 
1.3 Superheated steam    (2) 
 
1.4 Standard heat of formation    (3) 
 
1.5 A tie substance    (3) 
 
1.6 Kopp's rule    (2) 

[15] 
 
 
QUESTION 2 
 
Give ONE word or term for each of the following descriptions.  Write only the word or 
term next to the question number (2.1–2.5) in the ANSWER BOOK. 

  

 
2.1 Energy of an object due to its state of movement or velocity   
 
2.2 The amount of heat required to raise the temperature of one gram of water 

from 14,5 °C to 15,5 °C 
  

 
2.3 A piece of equipment, generally driven by an electric motor, which puts an 

object in rotation around a fixed axis applying a force perpendicular to the axis 
  

 
 
2.4 The diameter for which ONE half of the inlet particles are separated by mass 

and the other half retained by air 
  

 
 
2.5 A turbine in which only part of the pressure drop occurs in the nozzle 

     (5 × 1) 
  

  [5] 
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QUESTION 3 
 
3.1 One of the techniques for producing hydrogen for various refining and 

petrochemical operations is to react methane and ethane with steam in the 
presence of a nickel catalyst. The analysis on a dry basis of the gases leaving 
such a reactor is as follows: 
 
CH4 = 4,6 mol%, C2H6 = 2,3 mol%, CO = 18,6 mol% CO2 = 4,6 mol% and           
H2 = 69,7 mol% 
 
What is the molar ratio of these TWO gases in the feed? 

  
 
 
 
 
 
 
 
(11) 

 
3.2 Draw a labelled diagram of the impulse reaction turbine.    (6) 
 
3.3 State the criteria for good combustion of fuels.    (3) 

[20] 
 
 
QUESTION 4 
 
4.1 Draw a Van't Hoff box.    (5) 
 
4.2 Discuss the operation of the cyclone.    (5) 
 
4.3 State the procedure used for solving material balance problems.    (5) 

[15] 
 
 
QUESTION 5 
 
5.1 A particular liquid fuel blend should contain 35 mol% C8 and 65 mol% C12 

hydrocarbons. To blend the particular liquid fuel, the following light and heavy 
fuel oil are available: 
 

HYDROCARBON LIGHT FUEL HEAVY FUEL 

 
C8 

 
70 mol% 

 
25 mol% 

 
C12 

 
30 mol% 

 
75 mol% 

 
 
Calculate the amount of light fuel oil and the amount of heavy fuel oil that 
must be blended to produce 100 kg/mol of the desired product. 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
(10) 

 
5.2 Draw a fully labelled diagram of the tubular centrifuge.    (7) 
 
5.3 Define Hess's law of heat of summation.    (3) 

[20] 
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QUESTION 6 
 
6.1 State FIVE uses of sulphuric acid.    (5) 
 
6.2 Write down a chemical balanced reaction for the formation of SO2.    (3) 
 
6.3 Nitric acid reacts with most metals and liberates H2 gas.  

 
Complete the following chemical reactions given below: 

  

 
 6.3.1 Mg  +  2HNO3     
 
 6.3.2 Mn  +  2HNO3    
 
 6.3.3 Zn  +  2HNO3  

  (3 × 2) 
  

  (6) 
 
6.4 State SIX uses of nitric acid.    (6) 
 
6.5 What should you bear in mind to maximise the chemical conversion of SO2 to 

SO3? 
     

  (5) 
[25] 

 
TOTAL:  100 
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