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8. (a) In 1987, the United Nations published a report on sustainable development, which included
the following statement:

“Sustainable development is development which meets the needs of the present without
compromising the ability of future generations to meet their own needs.”

(i) In the UK, most electricity is generated in gas-fired power stations.
Give two reasons why the use of gas to generate electricity does not match the
definition of sustainability. [2]
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(ii) Suggest one method of generating electricity which would be sustainable and outline
how it works. [2]
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9. (a) The compound maleic anhydride (Z-butenedioic anhydride) is an important compound
that is used in the production of polyester resins.

(i) Three compounds, L, M and N, can be used to produce maleic anhydride in the
presence of oxygen. The same conditions are used in each method.

I Using the information in the table only suggest which compound, L, M or N,
should be used to produce maleic anhydride. Explain your reasoning. [2]
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II Chemical manufacturers are interested in methods of production that have a
minimum effect on the environment – ‘Green Chemistry’.
Suggest two factors (not from information given in the table) that
manufacturers should take into account when considering the production of
maleic anhydride. [2]
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 (c) Green Chemistry. Your answer 

 QWC [1]
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II Describe the practical steps used to obtain a titration value. You should
start by measuring 25.00 cm3 of the potassium carbonate solution from the
250 cm3 stock solution, with the acid already in the burette. [5]
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(b) In another experiment Penny obtained white crystals of potassium carbonate, K2CO3,
from the wood ash.

(i) Show that the percentage by mass of potassium in K2CO3 is 56.6. [2]
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(ii) Some of  Penny’s crystals were analysed for potassium by flame emission
spectroscopy. The results showed that the percentage of potassium present was
44.9 %.
Penny suggested that the crystals of potassium carbonate might be a hydrate,
K2CO3.2H2O.

Explain why the percentage of potassium in the hydrate is lower than the value
stated in (i). [1]
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(c) Potassium compounds are usually obtained from mineral deposits of  potassium
chloride rather than from wood ash.

Suggest one environmental disadvantage of  using wood ash to obtain potassium
compounds. [1]
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8. (a) During the last 200 years, the average temperature of the Earth has risen. One
hypothesis put forward by many scientists is that this is due to increased concentrations
of carbon dioxide and other greenhouse gases in the atmosphere.

The table below shows the concentration of carbon dioxide in the atmosphere at
50 year intervals since 1800.

Year

1800 1850 1900 1950 2000

0.0282 0.0288 0.0297 0.0310 0.0368
Concentration of carbon dioxide
in the atmosphere
/ % by volume

The following graph based on data from NASA research, shows the annual global
temperature relative to the average temperature between 1951 and 1980.
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(i) Explain how these two sets of data led many scientists to this hypothesis. [2]
QWC [1]
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(ii) Suggest why the data does not convince all scientists that this hypothesis is true.[1]
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(iii) Suggest two reasons why the uncertainty is greater in the period 1880-1900 than
the period 1940-1960. [2]
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(iv) Give two reasons for the changing amounts of carbon dioxide in the atmosphere
after 1900. [2]
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 (e) Many	catalysts	are	very	expensive	but	their	use	does	allow	the	chemical	industry	to	operate	

more	profitably.	Explain	why	the	use	of	catalysts	provides	economic	and	environmental	
benefits.	 [3]

 QWC	[1]

 

 

 

 

 

 

 

 

	 Total	[18]

© WJEC CBAC Ltd.

Jan 2014



14

(1091-01)

Examiner
only

 (d) The	students	then	used	the	apparatus	from	(b)	to	find	the	enthalpy	change	of	combustion	
of	 higher	 relative	molecular	mass	alcohols.	They	 found	 that	 as	 the	number	of	 carbon	
atoms	increased	the	value	of	the	enthalpy	change	of	combustion	became	more	negative.

	 (i)	 Write	 the	 equation	 for	 the	 reaction	 which	 represents	 the	 enthalpy	 change	 of	
combustion	of	propanol,	C3H7OH. [1]

 

	 (ii)	 In	 terms	 of	 bond	 strengths,	 explain	 why	 enthalpy	 changes	 of	 combustion	 are	
negative.	 [1]

 

 

	 (iii)	 Explain	why	the	enthalpy	change	of	combustion	of	propanol	is	more	negative	than	
that	of	ethanol.	 [1]

 

 

 (e) Recent	research	has	been	carried	out	to	find	economic	and	environmentally	friendly	uses	
for	waste	straw	and	wood	chippings.

	 	 The	process	of	gasification	involves	the	material	being	partly	combusted	at	a	temperature	
of	about	700	°C	to	give	a	mixture	consisting	mainly	of	hydrogen	and	carbon	monoxide	but	
also	some	carbon	dioxide.

	 	 Another	 approach	 has	 been	 to	 use	 enzyme	 catalysed	 reactions	 to	 change	 the	waste	
material	into	glucose	and	then	to	ethanol.

	 	 Comment	 on	 the	 economic	 and	 environmental	 factors	 involved	 in	 both	 of	 these	
processes.	 [4]
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