C. Y. Yeung (AL Chemistry)

F6 AL Chemistry (Tutorial 4)

Name: _________________
Class: ________ (   )

Date: __________

1.
Calculate the standard enthalpy change of formation of KCl(s) using the following 
thermochemical data:



Standard enthalpy change of formation of HCl(g) = -92.3 kJ mol-1



2HCl(g) + 2K(s) ( 2KCl(s) + H2(g)


H( = -687 kJ mol-1
2.
Both H2(g) and CH3OH(l) are possible fuels for powering rockets. You are provided with the 
following data at 298K:
	Compounds
	molar mass (g mol-1)
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ΔH

 (kJ mol-1)

	CO2(g)
	44
	-394

	H2O(g)
	18
	-242

	CH3OH(l)
	32
	-239



(a)
Write the equations for the combustions of H2(g) and CH3OH(l).


(b)
For each of the above reactions, calculate the enthalpy change at 298 K per kg of 

the fuel-oxygen mixture in the mole ratio as indicated in the stoichiometric equation.

(c)
The effectiveness of a fuel can be estimated by dividing the enthalpy change per kg 

of the fuel-oxygen mixture in its combustion reaction by the average molar mass of 

the product(s) in g. Deduce which of the above two fuels is more effective in 


powering rockets.
3.
(a)
Define the standard enthalpy change of combustion of a compound.


(b)
Using the following thermochemical data: 

	Compound
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ΔH

(298 K) / kJ mol-1

	stearic acid, C18H36O2(s)
	-896

	glucose, C6H12O6(s)
	-1274

	carbon dioxide(g)
	-394

	water(l)
	-286


(i)
Write the equations for the enthalpy changes listed above.

(ii)
Calculate the enthalpy changes of combustion of stearic acid and glucose.

(iii)
Calculate the heat energy available from the complete combustion of 1 g of stearic acid 1 g of glucose.




(Relative atomic masses: H=1.0, C=12.0, O=16.0)

4.
“The enthalpy change for the combustion of petrol (mainly octane) has a very negative value.”

Discuss this statement in terms of energetic stability, and explain why motorists can fill up their petrol tanks without the fear of an explosion.
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