Chemistry2720Fall 2001Assignmentd

Due: TuesdayOct.2,9:25a.m.

1. Giventhefollowing data
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what is the enthally changefor the disproportionatiorprocessCI@) -4S0yg) — Cl(g) +4SGyg)?
[2 marks]

. FormaldehydémethanalCH,0O) is a gasatroomtemperaturelt hasa standarcenthally of comhus-
tion of —57Q78kJ/mol.

(a) Whatis the standarcenthaly of formationof thiscompound?4 marks]

(b) Comtustionis generallycarriedoutin abombcalorimetera constant-slumedevice. Calculate
the heatgeneratedby the comhustionof 1.0045g of formaldehydeat constantvvolumeat 25°C.
[8 marks]

. 80mL of 0.50mol/L HCI solutionis mixedwith 45mL of 0.85mol/L NaOHsolution.Both solutions
have initial temperaturesf 22°C. Whatis the maximumtemperaturevhich the mixture reaches?
[10 marks]

Note: Make areasonablassumptioraboutthe solutiondensities.

. Thethermitereaction
2Al () + Fe&0q5) — Al,030) +2Fgy  AH° = —852kJ/mol

is extremelyrapid sothatit occursunderquasi-adiabaticonditions. (The heatsimply doesnt have
time to escape.hetemperaturef the productscanbeashighas3000 C.

(a) The thermitereactionis commonlyusedto weld metalstogether In welding, the interface
betweentwo metal piecesis melted. Whenthe molten metalresolidifies,the two piecesare
joined. Supposinghatall of the heatreleasedn theinitial reactionwereusedto weld two iron
rails for which a secureweld requiredthe melting of 10g of iron, whatis the minimum mass
of thermitereagentrequiredfor this weld if theinitial temperaturef theiron piecesis 20°C,
assuminga stoichiometricmixture andthat all of the heatgeneratedjoesinto the iron to be
melted?Iron meltsat 1808K with anenthally of fusionof 267J/g.[6 marks]

(b) Giventhatthe specificheatcapacityof liquid iron is 46.024JK ~*mol~! andassuminghatthe
maximumtemperaturés only reachedvhenthereactionis carriedoutin isolation,estimatehe
specificheatcapacityof Al20z). [8 marks]



