L ROXFEDOHCHE L Z &L OEY, Mzl k.
(a) &K, WK, FfEO=HE[ICEWT, SREEROMEE dp/dT & SAREHEAROMEE 13 L
L5HIETHY, ELLDHEIBRECHIZWEICK 5.
No. dp/dT for the vapor-solid coexistence line is greater than dp/dT for the vapor-liquid
coexistence line.
(b) 2 7 FOREHERFIZ 386.85 K (1 atm), —Hxild 386.65 K (0.1 atm) TH 505, —H
CHEIE EWRAEDILAE L T2 & &, FRIZOKD X 9 I10% <, (R - BRHES p.990, [ 23.2)
No. Since dp/dT > 0, the density of solid Iy is greater than the density of liquid Is.

(¢) 1R DLKHIAAREBOHMILIZ 1 TH 5, WHHA TIIAE ERIEDARS L %D,
LHLUDFEL R\, L3> TC, HHER 21k 5,
No. The critical point is a special case of the vapor-liquid coexistence, so the number of

the degree of freedom is 0.

2. KOBEHRF 373 KICB % dT/dp %KD L. W CORFEEII AH = 41 kJ/mol, #iT
DKDEEIZ 1 g cm™3, KEKDENWVAEEIZ V = RT/p TitE T U kv, R=83J/(K
mol), p = 10° Pa.

dr TV, RT?

—_— = —= — = 28 K/bar.
dp AH pAH

3. p-V VI CO AR B OF MR Z T 2 £ ) 87 A =% a, b ZHOT, 77T
7=V ZREEHEAE 77 71T 2 LU TDXHIChs, SHEOHEEIZ, 328, 308, 298,
278, 258 K TH %, 7 A7 z VOFEMHIZ v (HAaRTL), HiRETORSKEZ
RS Y, KEZEG E, 797 kic F—aMofRz#iT, WRSE2RT L,
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4. Gibbs-Duhem R dy = Vdp — SdT 5, <7 A7 z )V DZEMHEN] % E 1T,
From dp = Vidp, ff dp = f12 Vidp. Let 1 and 2 be the liquid and the vapor phases at
equilibrium. Then the left-hand side is j12 dp = pe — pp = 0, because pup = pg at phase
equilibrium. The right-hand side will be after integration by parts

2

2 2
/ Vip = [pV]? - / pdV = [Va — Vi]pt / pdV.
1 1 1

(p® is the equilibrium pressure p; = py = p®4.) Thus,

2

/ pdV = [Va — Vi]p.
J1

This is the Maxwell equal-area rule.

5. SR T IR EIRIEMR TR 5.
K= 1 ov — 00
-V \op
DI EZERNAYTDp DT A 7 — G

p(V,T) =pe+a(T —T.) + b(T —T.)> + (T —T)(V = Vo) +d(V = V)3 + - -



ZHWTRe,

<$»T_4T—EH%ﬂV—%V+~

_ o Lfovy 1
"Tv\ep ), dT-T)

Thus as T — T, k diverges as 1/(T — T,). This is a result of the mean-field theory.

When V =V,



