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(i) Calculate the energy released in the experiment 

[1] 

 

 

Energy released = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J 

 

(ii) The enthalpy change of combustion of ethanol is defined as the energy change per mol of 
ethanol burned. 

Use your answer to (i) to calculate the enthalpy change of combustion of ethanol.  

Give your answer in kJ mol−¹ and correct to 3 significant figures . Include the sign. 

[3] 

 

 

 

 

 

(c) Another student did not carry out an experiment to find ∆Hc of ethanol. He looked up the literature 
value on a respected internet site. 

How would you expect the numerical values obtained by the two students to differ? Explain your 
answer. 

You may assume that both values were found under the same conditions of temperature and 
pressure. 

[2] 
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(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. 

 

(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] QWC [2] 

 

 

(Total 17) 
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3. 
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(a) Suggest why it is important that the hydrochloric acid and the sodium hydroxide are at the same 
temperature. 

[1] 
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(g) Explain why the temperature falls on continuing to add hydrochloric acid after the maximum
temperature has been reached. [2] 

(h) The data book value for this molar enthalpy change of neutralisation is more exothermic than
Zac's value

State the main reason for the difference between the values and suggest one change that would 
improve his result. [2] 

(Total 14) 

4.
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8. Jewels such as diamonds, rubies and emeralds are highly valued but are all closely related to
much less precious materials.

(a) Emeralds are a form of the mineral beryl, with their green colour due to the impurities present.

(b) The most common form of carbon is graphite, however the element also exists in the form of
diamond.

We can calculate the standard enthalpy change of reaction for making diamond from graphite using 
Hess' Law. 

(i) State Hess' Law.

[1]
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(iii) Kyran states that because diamond is an element, its enthalpy of formation under standard
conditions must be zero.State whether Kyran is correct and give a reason to support your answer.

[1] 

(iv) Most diamonds used in jewellery come from natural sources, but it is possible to produce
diamonds artificially although these are rarely of gemstone quality.

(I) One proposed use of artificial diamond is to protect medical implants. To cover a particular
implant, a volume of 2.08 cm³ of diamond is needed. Calculate the mass of diamond required

[1] 

[Density of diamond under standard conditions = 3.51 g cm-³ ] 

Mass of diamond = .................................................................  g 
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(II) The process of producing diamond from graphite has a yield of 93 %. Calculate the mass of
graphite needed to make the diamond required.

[2] 

Mass of graphite = .................................................................  g 

(Total 10) 

9.
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(ii) Standard enthalpy changes are measured under standard conditions. Give the standard
conditions of temperature and pressure, including units for each.

[2] 

Temperature .......................................................................................................................................... 

Pressure ................................................................................................................................................ 

(b) Iwan wished to confirm the value he had calculated for the enthalpy of combustion of nonane,
and he used the apparatus below.

(i) Iwan measured the mass of the spirit burner at the start and end of the experiment and found that
0.20 g of nonane had been burned. Calculate the number of moles of nonane present in 0.20 g.

[2] 

Number of moles = .................................................................  mol 

(ii) During this experiment, the temperature of the water increased by 42.0 °C. Use the formula
below to calculate the enthalpy change of combustion of nonane, in kJ mol -1.

[2]
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(iii) Give one reason why the experimental value that Iwan obtained differs from the theoretical value
calculated in part (a) .

[1] 

(Total 10) 
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