Ch 321 Chemical Thermodynamics

EXAMINATION 11
March §, 2008
1. Define the following:
a. 3" Law Statement of Impossibility
b. 3" Law Statement of either Planck or Lewis & Randall
c. Helmholtz Free Energy, A
d. Gibbs Free Energy, G ..
e. Chemical potential, p
f. Ideal gas — thermodynamic definition ~
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2. Moderate deviations from ideality can often;& represented by the van der Waals equation
with only the volume correction term, as follows:
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a. Obtain an expression for the fugacity of this gas. ‘
b. Bvaluate the fugacity at 10.00 atm if b =3.707x107 Liter/mol
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3. The Clapeyron Equation gives the dependence of pressure on temperature
when any two phases are in equilibrium:
dP = AH
dT TAV
a. Convert this equation into the Clausius-Clapeyron Equation for 1) vapor-liquid
equilibrium, and ii) vapor-solid equilibrium. Circle each assumption in the
derivation.
b. The Clapeyron Equation can be used to describe the pressure -temperature
dependeuce for solid-liquid equilibrium. This usually results in a steep line with e '
Jarge positive slope. Explain why H,O gives a line with large negative slope.

4. Vapor pressure data compiled in a handbook of chemistry gives the P-T data for a certain
liquid as follows:

EnP (Torr) = A+ B where A =7.960 and B =-1780
10440 T (K)
a. By%ompanno this expression with the Clausius-Clapeyron Equation, calculate the
enthalpy of vaporization, AH,, for this liquid. o
b. Calculate the normal boiling point of the liquid ~ —

R =8.314 J/mol-K







