Chemistry  Structural Questions for the HKCEE

Part VII

Important Industrial Products

1. The following table gives some information about four nitrogen containing compounds which may be used as fertilizers.

	   Compound
	Solubility in water at room temperature (mol dm-3)
	Cost per kg of compound ($)
	Cost per kg of nitrogen in the compound ($)

	(NH4)2HPO4
	4.5
	142.0
	665.0

	(NH4)2SO4
	6.0
	15.1
	71.0

	NH4NO3
	26.8
	20.0
	57.1

	NH3
	31.2
	12.2
	14.8


(a) Write an equation for the reaction of heat on ammonium nitrate. (1 mark)

(b) The growth of some plants requires a large amount of nitrogen. Name the compound that is the most suitable for use as a fertilizer for these plants. Explain your answer with 2 REASONS. (3 marks)

(c) What is the “real price” of fertilizer? Using this “real price”, explain which of the above fertilizers supplies the cheapest source of nitrogen. (2 marks)

(d) Suppose the yield of crops increases with the amount of fertilizer used. Suggest why a farmer does not use as much fertilizers as he can afford in order to increase the yield. (2 marks)

TOTAL: 8 marks

2. Urea is a compound containing nitrogen and it is manufactured for use as fertilizers. Urea is made by heating a dry mixture of ammonia and carbon dioxide to 200oC in a pressurized, silver lined reactor. The mixture of urea and water formed is cooled to 15oC and crystals of urea are separated.

(a) Suggest two reasons why the reactor is lined with silver. (2 marks)

(b) Suggest why the mixture is cooled to 15oC. (2 marks)

(c) Suggest how crystals of urea can be obtained from the reaction mixture. (1 mark)

TOTAL: 5 marks

End

*** Please write your answers on single-line papers ***

