Problems on Standard Enthalpy of Reaction


Use the following enthalpies of formation in all of the following calculations:


Name	Formula	DHf   (kJ mol-1)


Aluminium oxide	Al2O3	-1669


Ammonia	NH3	-46.2


Carbon dioxide	CO2	-394


Carbon monoxide	CO	-111


Ethanol	C2H5OH(l)	-278


Iron(III) oxide	Fe2O3	-822


Lead(II) oxide 	PbO	-219


Magnesium oxide	MgO	-602


Methane	CH4	-76


Nitric acid	HNO3	-176


Octane	C8H18(l)	-210


Steam	H2O(g)	-242


Water	H2O(l)	-286


Standard questions:


1.	Calculate the enthalpy changes upon reaction of:


a)	PbO(s)  +  CO(g)  (  Pb(s)  +  CO2(g)	[4 marks]


b)	Fe2O3(s)  +  2Al(s)  (  Al2O3(s)  +  2Fe(s)	[4 marks]


c)	Al2O3(s)  +  3Mg  (  2Al(s)  3MgO(s)	[4 marks]


d)	CH4(g)  +  2O2(g)  (  CO2(g)  +  2H2O(l)	[4 marks]


e)	½ N2(g)  +  3/2 H2O(g)  (  NH3(g)  +  ¾ O2(g)	[4 marks]


f)	½ N2(g)  +  ½ H2O(g)  +  5/4 O2(g)  (  HNO3(l)	[4 marks]


2.	For any one of the reactions in question 1 above, explain whether the calculated answer tells you whether the reaction will occur.	[2 marks]


Extension questions:


3.	a)	The standard enthalpy of combustion of ethane (C2H6(g)) is -1560 kJ mol-1.�Write a balanced equation for this reaction.	[1 mark]


b)	The standard enthalpy of reduction for ethene 


C2H4(g)  +  H2(g)  (  C2H6(g)


	is -138 kJ mol-1.


Using the enthalpies of formation of CO2(g), H2O(g) and DHc (C2H6(g)), calculate the standard enthalpy of formation of ethene, DHf  (C2H4(g)).	[4 marks]


4.	Calculate the enthalpy change which occurs when each of the following is completely burned under standard conditions:


a)	1.00 kg hydrogen gas;	[3 marks]


b)	1.00 kg ethanol;	[3 marks]


c)	1.00 kg octane.	[3 marks]


