Chemistry2720Fall 2001 Test2

Name; Student number:

Answerthe questiondn the spacegrovided. If you run out of spaceusethe backof the page,
makingsureto labelyouranswermproperlysothatit caneasilybeidentifiedwith the question.

Aids allowed: calculator Periodictablesandotherprintedaidsarestrictly forbidden.

Questions5. Totalmarks:50. Time: 75min.

Formulas and data

G=H-TS p=h/A
P° = 1bar h = 6.6260688 x 10~34J/Hz
AG=AG° +RTInQ K= imp?
() _aH (1 1 1bar= 100kPa = 750.062Torr
") R\L T .

2 2 1 1A=10"1m

R=8.314472JK~'mol~? : :
To corvert degreesCelsiusto Kelvin, add

2dsinB = nA 273.15.
p=nmv
Standardrhermodynami®roperties
at298K andlbar
Species|  AH] AG; Cr
(kJ/mol) (kd/mol) | (K tmol™?)
C@a@ —167.080 —-131218
Ni(;rq) —54 —46
NiClyg | —3053 —25903 717
UFgq | —21129 —20291
U3Ogs) | —35748 —33695




1. Supposéhatyou wantto useneutrondiffractionto studya crystalin which the planesof
atomsare about1.8A apart. You would like for the first reflectionto occurat about10°.
What kinetic enegy shouldthe neutronshave? The massof a neutronis 1.67492716 x
10-27kg. [8 marks]

2. (a) Mostfissionreactorauseenricheduraniumastheir fuel. Theenrichmenprocessises
uraniumhexafluoride. The fuel pelletsareactuallyU3;0g sothe hexafluoridemustbe
corvertedto this oxide prior to use.Shav thatthe corversionof uraniumhexafluoride
to U3Og is nonspontaneoust 25°C if the pressuresf uraniumhexafluoride,fluorine
andoxygenare,respectiely, 1, 10~* and0.2bar. [8 marks]



(b) Supposehatyouwantedo useacoupledreactionto makethecorversionspontaneous.
Give aconcreteexampleof areactiorwhich youmightinvestigatdo achieve thisgoal.
It is understoodhatthis will beaneducatedjuesssinceyou don't have a detailedset
of thermodynamic¢ablesat your disposal[4 marks]



3. Predictthe solubility of nickel (1) chloridein waterat25°C. Commenton the magnitudeof
thevaluecomputed[10 marks]



4. Thefollowing datawereobtainedfor theequilibriumof NO,g) with N2Oyg):

T (K) Pno, (Torr)  P,o, (Torr)
298 46 23
305 68 30

Calculatethe standardenthalyy andstandardree enegy of reactionat 298K. [10 marks]



5. (a) Draw, on the two-dimensionatrystallattice illustratedbelaw, the primitive unit cell
andanother(different)unit cell:

Make sureto indicatewhich unit cell is primitive. [4 marks]
(b) Findasetof Miller indicesfor the planeshaovn onthe next page:[6 marks]






