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1. (20 points) Find fugacity coefficient of a pure gas using the following EOS.

Z:ﬂ:1+BP+CP2+DP3
RT
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2. (30 points) Using RK equation (Wayne C. Edmister, 1968 “App. Hydrocarbon
Thermodynamics, Part 32),

(a) calculate go,.S of water at 130°C. Hint: 7¢ and Pc of water are 647.3 K

and 221.2 bar respectively,
(b) calculate poynting correction factor and fugacity coefficient of the

water at 130°C and 390 bar.

(c) Henry constant (H) of water in crude oil is H= 294.12(1—%)

’ C
atm/(mole fraction), calculate water solubility in the crude oil at 390 bar and
130°C.

Hint: steam table
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3. (40 points) _
(a) Show the relationship between chemical potential and activity coefficient.
(b) Which thermodynamic property represents mechanical equilibrium in fluid
phase equilibria?

(c) Find activity coefficient of component A and component B in a binary
system of liquid solution that the excess Gibbs free energy is written by the
following equation. g” / RT = 0.48x ,x,, . If vapor pressure of the both components
at 25°C are P;=97.6 mmllg and PS=8.3 mmHg. Calculate y, and P, (total
pressure) at x, =0.43
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4, (30 points)The binary mixture: chloroform(1)-ethanol (2) at 55°C is well
represented with the Margules equation in the form:

Iny, = X; [A12 + 2(‘421 -4, )xl]
Iny, = x12 [AZI +2(‘412 _Azs)xz]

Find the axtivity coefficients in these equations from the azeotrope
composition and pressure: x, = 0.84, P =0.08667 Mpa

The pure component vapor pressures:
P’ =0.0824 MPa, P} =0.03731 Mpa



5. (30 points) Tabulate the following T-xy data (add columns) at 30 kPa to
determine parameters in Wilson activity coefficient equation by regression
method using Polymath:

(a) Formulate the mathematical expression of every variable name, show the
mathematical value in the last row. (if the values were not declared put n.a.)
(b) Show your input of the nonlinear regression model according to variable
name in part (a) and the Wilson activity coefficient equation.
Note: Vapor pressures(kPa) are P° = A—B/#(°C) and
P’ =C-D/H°C)
T K X1 Vi Col4 | Col5 | Col6 | Col7 | Col8 | Col9 | Coll0
341 0.992 | 0.973
338 0.816 | 0.827
334 0.790 ]0.595
331 0.221 | 0.388 :
336 . 10.023 [0.261 | oo b b )
Thelastrow . | . . : _ | R SETEEEY IEER S
(a) Table for regression
Col# | Variable | Mathetical formula Unit

Name

1 X arbitary

4 |1t C T K-273.15
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~(b) Put nonlinear regression model (Equation for regression) to calculate Wilson
activity coefficient parameters.
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