
Chemistry 230
Problem Set # 12 -- Answers

1. This is a slight modification of Problem 9.41 in Levine.

(c)  µ˚chl,l – µ˚chl,υ  = RT  ln (K i/P˚) = –214.0 J/mol.

(d)  γ eth = Peth/(xeth P*eth) = 1.0010;  γ chl = Pchl/(xchl Keth) = 1.005.  Using the Gibbs-Duhem 

equation, we can show that these results are physically inconsistent:  In Convention II (which we are 

using here), if one g is > 1.0, the other must be < 1.0.  See, e.g., Fig. 10.4 on p. 265.

2. This is Problem 9.60 in Levine.

3. This is a straightforward variation on the example worked out in the text (pp. 262-266) for the same
system at 35.2˚C.

(a) (i)  µ i – µ i* = RT  ln ai = RT  ln (γ ixi) = RT  ln (Pi/Pi*) = –1.121 kJ/mol (ace); = –4.233 kJ/mol (chl)

(ii)  ∆Gmix = ∑ ni (µ i – µ i*) = n ∑ xi (µ i – µ i*) = –4.81 kJ

(iii)  ∆Gmix,id = nRT ∑ xi ln xi  = –3.84 kJ

4. GE ≡ G – Gid = ∆Gmix – ∆Gmix,id = RT  ∑ ni  ln γ I,i ⇒  GE/n = RT  ∑ xi  ln γ I,i .
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0.00002.56901.00000.518000.000

-196.132.51940.980710.574260.100
-351.862.43950.949590.638970.200
-449.772.35150.915340.703580.300
-507.942.23800.871150.766670.400
-512.282.08130.810170.842970.500
-471.941.90480.741480.910880.600

-413.411.77220.689830.941130.700
-341.891.46450.570060.981620.800
-190.741.27810.497500.998690.900
0.00001.00000.389261.00001.000


