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1. (15 points) The following osmotic pressures were measured for solutions of a

sample of polyisobutylene in benzene at 25°C.

¢'(kg/m®) 5 10 15 20
n(Pa) 495 101 155 211

Calculate the average molar mass of polyisobutylene. Density of the solution is

0.87 g/cms.



2.

(15 points) Calculate the osmotic pressure of sucrose solution in water from the
fact that at 30°C the vapor pressure of the solution is 4.1206 kPa. The vapor
pressure of water at 30°C is 4.2429 kPa. The density of pure water at this

temperature (0.99654 g-cm's) may be used to estimate Iz*volume of the diluted

solution.



3.

(15 points) Use the Debye-Huckel theory to calculate y, , and a, for 0.001 molal
of Boron hydroxide (B(OH),) in water at 25°C.



4. (15 points) Calculate the equilibrium constants for the following reaction at 400

K:  CO(gas)+2H,(gas) = CH,OH(gas) .

Given: Entropy and Enthalpy of formation at 298.15 K

co H, CH,OH
AS* (Jimol K) 197.67 130.684 239.81

AH ) (kd/mol) -110.53 0 -200.66




5.

(20 points) What total pressure must be used to obtain a 10% conversion of

nitrogen to ammonia at 400°C, assuming an initially equimolar mixture of
nitrogen and hydrogen and ideal gas behavior? The equilibrium constant for
the formation of NH,(gas) according to equation

N,(gas) +3H,(gas) = 2NH ,(gas)

With a standard state pressure of 1 bar is 1.60x10" at 400°C.

Hint: Initial equimolar mixture means at t=0, n, , =1moleand n, , =1mole



6. Chloroacetic acid ( CICH,COOH)has a dissociation constant of Ka
1.38x10'3. (a)(20 points) Calculate the degree of dissociation (or feq) for a
0.0825 m solution of this acid using the Debye-Huckel limiting law. (b) (extra 10
points) Calculate the degree of dissociation (or fa, ) for a 0.0825 m

solution of this acid that is also 0.022 m in KCI using Debye-Huckel

limiting law.
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