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1. (25 points) (a) Find the value of Henry’s law constant for benzene in ethanol
at 40 °C. The partial vapor pressure of benzene is 12.8 mmHg if the mole
fraction of benzene is 0.013.

(b) At 25 °C, water at equilibrium with air at 1.0 atm contains
about 8.3 ppm of dissolved oxygen by mass. Compute the Henry’s law
constant. The mole fraction of oxygen in air is 0.203.



2. (20 points) The distribution coefficient for iodine between water (phase I) and
carbon tetrachloride (phase II) at 25 °C is accorded to its Henry constant of
each phase. If a solution containing 0.01 mole of iodine and 1.0 mole of water
is equilibrated with 1.0 mole of carbon tetrachloride at this temperature, find
the final mole fraction of iodine in each phase. Neglect any water that
dissolves in the carbon tetrachloride phase and any carbon tetrachloride that
dissolves in the aqueous phase.

Hint: definition of distribution coefficient
o(H) M, m

_ eq ,_eq _ 0lH) _
(Kp) = X /Xi(ll) —eXp«luiu) “Hiy )/ RT) _kH,i /kH,i

k:?i = 1.65x104 mol/mole fraction

k,(_;”, =7.50x10"2 mol/mole fraction



3. (25 points) Assume that carbon tetrachloride and 1,1,1- trichloromethane
(methyl chloroform) form an ideal solution. Look up the vapor pressures of
the pure compounds at 25 °C and plot a pressure-composition phase diagram
for this temperature (four points besides the end points should give an
adequate plot).
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4. (25 points) Partial pressure of component one for mixture of a binary system

is P, =x,P e ® 7 Using Gibbs-Duhem equation to prove that

3
- v (Ax,)
P, = x,P,e .




5. (25 points) According to the VLE data of ethanol (1) —water (2) at 25 °C, by
non-linear regression method, partial pressure of each component is obtained:

PRkt wherzas y=a+3f/2 and 0=-f. If

2. 53
— 7"2*6"2)
P1 - X1P1 e

and P, = szz'e(
@=0240342 and f=1270178, calculate a, .a &, .4, .7, .Y, Y,andy, at
x, =0.93.

X, P (mmHg) P, (mmHg)
0.0 0.00 23.78
0.02 4.28 23.31
0.05 9.96 2287
0.08 14.84 2207
0.10 17.65 21.70
0.20 27.02 20.25
0.30 31.23 19.34
0.40 33.93 18.50
0.50 36.86 17.29
0.60 40.23 156.53
0.70 43.94 13.16
0.80 48.24 9.89
0.90 53.45 5.38
0.93 55.14 3.83
0.96 56.87 223
0.98 58.02 1.13
1.00 59.20 0.00




