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1.

(20 points) Calculate coefficient of thermal expansion () at 400 K and 4 atm of gas that

obeys equation of state of P(V -B)= RT + (aP2 }/T . Where a and B are constants which
have values of a = 1.0 (Liter « K/atm) and B = 0.080 Liter/(g moi).



2,

(20 points) Estimate the fugacity of carbon dioxide at 38 °C and 13.8 bar using

{(a) Figures from appendix 2-4 and appendix %I-5.

(b) Virial equation of state where the second virial coefficient (B) are given in the data

from http://www.ddbst.com/en/EED/PCP/BII_C1050.php :

Data Table

T[K] |Second Virial Coefficient [cm3/mol] | State | Reference
292.85}-127.0000 Vapor|3
296.15]-125.4000 Vapori4
298.15(-123.0000 Vapor|3
303.15}-118.2000 vapor|5
303.15(-118.0000 Vapori3
313.15]-109.3000 vapor|5
323.15}-103.9100 Vapor|6
323.15(-101.9000 Vaporis
373.15{-73.0300 Vapor|§
373.15]-72.5000 Vapor|1l
423.15(-52.0000 Vaporit
423.15]-51.5000 Vapor|2




3.

(20 points) One mole of sugar (SucroseC ,H,,0,,, MW = 342.3 g/mol) is dissolved in

227117

1000 g (1000/18 = 55.6 mol) of water. What is the vapor pressure of the solution at

100 °C ? At what temperature will this solution boil at 1 atm ?



4. (15 points) For the mixture of A and B at 0 °C, the vapor pressures of the pure species are
P:at = 20 torr; PBsat = 500 torr. For a 50 mol % a mixture, the liquid phase activity
coefficients are p,= 1.2, Y, = 1.3. The vapor phase may be considered an ideal solution.

(a) What is the composition of the equilibrium vapor phase?

(b) What is the vapor pressure?



5. (15 points) At 39.9 °C, a solution of ethanol (x, = 0.9006, Pfat =130.4 torr) and isooctane

(P:at = 43.9 torr) forms a vapor phase with y, = 0.6667 at a total pressure of 185.9 torr.
(a) Calculate the activity and activity coefficient of each component.

(b) Calculate the total pressure that the solution would have if it were ideal.



