
Chemistry2720Fall 2001Assignment4

Due: Tuesday, Oct.2, 9:25a.m.

1. Giventhefollowing data
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[2 marks]

2. Formaldehyde(methanal,CH2O) is agasat roomtemperature.It hasastandardenthalpy of combus-
tion of � 570� 78kJ� mol.

(a) Whatis thestandardenthalpy of formationof thiscompound?[4 marks]

(b) Combustionis generallycarriedout in abombcalorimeter, aconstant-volumedevice. Calculate
theheatgeneratedby thecombustionof 1.0045g of formaldehydeat constantvolumeat 25� C.
[8 marks]

3. 80mL of 0.50mol/L HCl solutionis mixedwith 45mL of 0.85mol/L NaOHsolution.Bothsolutions
have initial temperaturesof 22� C. What is the maximumtemperaturewhich the mixture reaches?
[10 marks]

Note:Make a reasonableassumptionaboutthesolutiondensities.

4. Thethermitereaction

2Al � s� � Fe2O3
�
s� � Al2O3

�
l � � 2Fe� l � ∆H̄ � 	�� 852kJ� mol

is extremelyrapidso that it occursunderquasi-adiabaticconditions.(Theheatsimply doesn’t have
time to escape.)Thetemperatureof theproductscanbeashighas3000� C.

(a) The thermitereactionis commonlyusedto weld metalstogether. In welding, the interface
betweentwo metalpiecesis melted. When the moltenmetal resolidifies,the two piecesare
joined. Supposingthatall of theheatreleasedin theinitial reactionwereusedto weld two iron
rails for which a secureweld requiredthe meltingof 10g of iron, what is the minimummass
of thermitereagentrequiredfor this weld if the initial temperatureof the iron piecesis 20� C,
assuminga stoichiometricmixture and that all of the heatgeneratedgoesinto the iron to be
melted?Iron meltsat 1808K with anenthalpy of fusionof 267J/g. [6 marks]

(b) Giventhat thespecificheatcapacityof liquid iron is 46� 024JK
� 1mol

� 1 andassumingthat the
maximumtemperatureis only reachedwhenthereactionis carriedout in isolation,estimatethe
specificheatcapacityof Al2O3

�
l � . [8 marks]


