Chemistry 230
Problem Set # 12 -- Answers

Thisisadight modification of Problem 9.41in Levine.

() Meni | —Mchiu =RT In(Ki/P") =-214.0 Jmol.

(d) geth = Peth/(Xeth P*eth) = 1.0010; gchi = Pehi/(Xchi Keth) = 1.005. Using the Gibbs-Duhem
equation, we can show that these results are physically inconsistent: In Convention Il (which we are
using here), if onegis> 1.0, the other must be < 1.0. See, e.g., Fig. 10.4 on p. 265.

Thisis Problem 9.60 in Levine.

Thisisastraightforward variation on the example worked out in the text (pp. 262-266) for the same
system at 35.2°C.
(@ (@) m-m"=RTIng=RTIn(gixi) = RT In (Pi/P;*) = -1.121 kI¥mol (ace); = —4.233 kImol (chl)
(i) DGmix =& ni (M-m*) =nd x (M -m*) =—4.81kJ
(iii) DGmixjid=NRT & xj Inx; =—-3.84kJ

GE° G -Gld=DGix —DGmixjd=RT @ nj Ing;j b GEN=RT A x Ing; .
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-100 | 5 _ 0.000 | 0.51800] 1.0000| 2.5690 0.0000
= 0.100 | 0.57426] 0.98071] 2.5194 ~196.13
£

200k % S 4/ | [ 0200] 0.63897] 0.94959] 2.4395 ~351.86
c 0,300 0.70358| 001534 2.3515 7077
w = 0.200 | 0.76667| 087115 2.2350 0700
-300 - - [~ 0500 052297 081017 20513 BI278
o © 0.600 | 0.01088| 0.7412%] 1.0048 7107
-400 5 - 0.700 | 0.94113| 0.68983] 1.7722 413.41
o , 0.800 | 0.98162| 0.57006] 1.4645 ~341.89
-500 e | [0:500 0.59860 0.45750] 1.2751 ~190.77
T000| 1.0000| 0.38026| 1.0000 0.0000
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