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I (12 poings)  Two identical bodies have constant and egual beat capacities (O =C,=8 VK],

b addinen a reversible work source 15 available. The ininal teoperatures of the two bodies are
U7 s 1OOPC. (a) What 1s the naaimum work that can be delivered wothe reversible work
souree, leaving the two bodies i thermal cquilibriun? (B) What s the comesponding equilibrium
lempeeritme? e Is this the numisuny o mas i attaisable eguilibrion empestme? Why'!
2015 podnts ) An adiabatic container contains 2 moles ol Togued aluminem at 700°C When X
modes of Ceh, which s witially at 298K, is added 1o the Tegquad adumanon Gwithe which it reacts
ts form Crand ALUL) e temperature ol the resultmg waxtme of OO0 ALD and Or s rased
tor LOOOR. How doyou caleulate the X7 A Tistall theomod ynanne daea required Tor the
calculation 11 is konown that the melting point ol AL s G007CT-933K). Cr Oy ALGHand Crare
i solid states Trom 298K w 1OO0K.

300010 poims) Ohoe mole of muonatomic wdeal gos s pntially o tlemperatare o 2000k and
pressine of 1 MPa The pas is cooled while the voluwme chanpes quasisiatically moa process
[retermine the chanpe in

conducted sa that PV =constant. The Geal lemperature s SO0K.

entropy ol the gas

il e, (Al _
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4. (13 poants)  (a) Derive the relation [ cwlere @ = -
i

', I-t'l|III AN ) -||II|II.I'.-I':. I A

priginally al =3°Cand 1 atm, The pressuce s mereased adiabatically unil the ice reaches the
meelting pornt. ow can the weoperatuee aed pressuce of this meling pent e cadeulaned? Wi

thermuodynamic data do youw peed for the calealation”
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S5.015 pt) Figures 5-1 and 5-2 show the elfect of melting of the metal A and metal
oxide AQ, on the Ellingham line the oxidation of the metal AL Can you identify
whal the melting points (Tor A and AOQ) a,boed representing on both figures?

(ATE N '
Also cxplai reasons supporling your answer

Fig. &-1 frg. &-2
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6. {15 pt) Figures 6-1 to 6-4 represent the molar Gibbs free energies of mixing of
the system A-B at four different temperature Ta, Tb, Te, Td. Figure 6-5 given is
the corresponding phase disgram. (1) Please redraw a phase diagram on your
answer sheet and sheteh the isothermal lil‘]Lﬁi'-Eru'l.‘_*Hﬁ.ﬂliq]H Ta, Th, T, Td. (2)
Draw the corvesponding activities of A and B as a function of composition at
temperature Th and T
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7. (1} pt) For the reaction

P20, AGRE = 2254004790 T In T -2094 T J

(1} What is the tem perature when X(P,}=X({F';)=0.5 at a total pressure of 1 atm?

(2} Use Le Chatelier's principle to predict that il the temperature is mercased (o
2000K, in order to keep X(F,)=X(P,)=0.5, the total pressure need Lo be
increased or decreased?

{3) Determine the total pressure in (2), i.e. when T= 2000 K, and X{F,)=X(P,)=0.5

B. (10 pt) If there is a binary solution A-B, both component A and component B
opbey Henry's I.m when the solution is dilute (< 10y IT P,"=0.03 atm and

‘\]{f i e all
Po=004X (o '-Llh:lmn A-By mt 298K, T P =0002 adm anad P=0003X, [||¥*i ufion
A-B) at 298K, Caleulate the partial pressoce of A and B when the composition of
solution are (a) X = 0L09 X =091 (h) X =09 X =01 {c) When X =X,=1.5,
which of the Tollowing can be the tofal vapor pressure, explain why? 0.01atm,

L02atm, L024atm, .O3atm, 0.04atm




