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INSTRUCTIONS
Answer question One (Compulsory) and any other Two questions

QUESTION ONE [30 MARKS]
 (a) Discuss the following processes in the petrochemical industry (6 marks)
(i) Fractional distillation                  (ii) Adsorption           (iii) Coking 
(b) Describe, with the aid of relevant equations, the industrial manufacture of the following chemicals from ethylene (6 marks)
(i) Ethylene glycol               (ii) Acetic acid             (iii) Styrene 
(c) Steam cracking of ethane is used in the petrochemical industry for production of ethylene:
(i) What are the operating conditions for steam cracking of ethane? (1½ marks)
(ii) State three roles of superheated steam in the process (1½ marks)
(iii) Write the mechanism for steam cracking of ethane (3 marks)
(d) Describe, using relevant equations, the production of the following chemicals from toluene (6 marks)
(i) Terephthalic acid                   (ii) 2,4-Toluene diisocyanate             (iii) Benzyl alcohol 
(e) (i)  Discuss the industrial production of polyvinyl chloride (4 marks)
(ii) What are the major uses of polyvinyl chloride? (2 marks) 

QUESTION TWO [20 MARKS]
(a) (i) Describe the industrial production of polypropene (2 marks)
(ii) Write the stepwise mechanism for production of stereo-regular polypropene using the Ziegler –Natta catalysts (6 marks)
(iii) What are the major uses of polypropene? (2 marks)


(b) State two adverse effects of each of the following contaminants in natural gas? (2 marks)
[bookmark: _GoBack](i) Hydrogen sulphide            (ii) water
(c) How are contaminants in (b) removed from natural gas? (2 marks)
(c) Discuss, with the aid of relevant equations, the catalytic reforming of naphtha (6 marks) 

QUESTION THREE [20 MARKS]
(a) (i) Discuss the industrial production of phenol from benzene (4 marks)
(ii) State four industrial uses of phenol (2 marks)
(b) Discuss the production, properties and uses of linear low density polyethylene (LLDPE) (6 marks)
(c) Describe, using relevant equations, the production of the following chemicals from propylene (8 marks)
(i) Acrylonitrile            (ii) Allyl alcohol               (iii) Glycerol            (iv) Acetone
 
QUESTION FOUR [20 MARKS]
(a) Discuss the industrial production of the following chemicals from butadiene (8 marks) 
(i) Hexamethylenediamine          (ii) 1,4-Butanediol         (iii) Adipic acid 
(b) (i) What are the optimal conditions for catalytic cracking of naphtha? (2 marks)
(ii) Explain the mechanism of the catalytic cracking of naphtha (4 marks)
(c) Describe the tests that are performed to determine the properties of crude oils (6 marks)



	
