Chemistry2720Fall 2001Assignmenb

Due: TuesdayOct. 30,9:25a.m.

1. (a) Basedon thermodynamiconsiderationglone,canliquid borontrichloride be made
by reactingdiborane(B2Hg(g)) with chlorinegasif the pressuresf the two reactants
areboth0.5barandthe pressuref hydrogerngasis 0.03barat25°C? [5 marks]

(b) Whatif thereactionwasrunat—10°C insteadof 25°C? AssumethatAH® andAS are
independendf temperature[5 marks]

2. Thestandardree enegy of formationof cyclohexane(CgH12)) in the old atm-basedaon-
ventionis 26.7kJ/mol. Calculatethe standardree enegy of formationof cyclohexanecor
respondingo the new standargressuref 1 bar [5 marks]

3. Therearetwo waysto extractenegy from afuel to dowork. Thefirstis to burnit andto use
theheatto operatea heatengine.Theseconds to useit astheenegy sourcen anisothermal
free enegy machine.Batteriesandfuel cells areexamplesof the latter classof devices. A
fuel cellworkssomavhatlik e a batteryin thatit generateslectricity, but theoverallreaction
which produceghe electricalwork is the oxidationof a fuel suchashydrogenor methane
by oxygen.

(a) Whatis themaximumelectricalwork permole of methanevhich canbeperformedoy
amethanduel cell operatingat 25°C if the pressuref methaneas regulatedat 0.7bar
and oxygenand carbondioxide are held at their atmospherigartial pressure®f 0.2
and0.0003bar, respectiely? Assumethatpurewateris produced[5 marks]

(b) Inarealfuel cell, thewaterproducedentersahighly concentratedolutionof potassium
hydroxideor anothersimilar base. Doesthis affect the electricalwork which canbe
producedExplainbriefly. [4 marks]

(c) At higheraltitudesthepartialpressuref oxygendropsoff. Doesthefuel cell generate
moreor lesselectricalwork per mole of methaneat higheraltitudes?Explain briefly.
[2 marks]

(d) Wouldit bepossibleto obtainasmuchwork by burningmethanen aheatengineunder
ary conditions7Explainbriefly, anddiscusgheernvironmentaimplications.[8 marks]

Note: Keepyouranswemnderonepage.Marksmaybedeductedf youdrift off topic.

You caninclude samplecalculationsf you think it will help make your point. Both
theoreticalandpracticalconsiderationsanbeincludedin your discussion.



