Notes to Solutions – Thermodynamics PE Review:

3-31 #1:

To apply the first law of thermo:

1. Define the system (draw a box)

2. Is it open or closed?  (H or U?)

3. Identify which terms apply (dH = Q – W or dU = Q – W)

3-31 #5

Enthalpy, internal energy, Gibbs free energy, and entropy are all state functions.  Choose the most convenient path for calculation purposes.

3-31 #6

The equilibrium constant is always defined as   pi (species)^(stoich. coeff).  But the stoichiometry itself is chosen.  You must connect the assumed stoichiometry of the reaction to the equilbrium coefficient value.

Example:  I2 (( 2I,    K = (I)^2 / (I2)

But, if the reaction is written as 2I (( I2, then K’ = (I2) / (I)^2 

and K = 1/K’

You’ll get the right answer as long as the expression for K matches the stoichiometry assumed in calculating what K is.

7-34 #1 and other VLE questions:

In general, vapor-liquid equilibrium is achieved when the fugacities of a component are equal in both the liquid and the vapor.  This is generally expressed as:

P i yi= xiPisati
P is total pressure

i is fugacity coefficient for the vapor

yi is vapor phase mole fraction of component i

xi is liquid phase mole fraction of component i

Pisat is vapor pressure of component i

i is the liquid phase activity coefficient for component i

For ideal vapor phase (which is often approximately true), this becomes:

P yi= xiPisati
The above form is the one usually involved in chemical engineering practice.

If both the liquid and the vapor are ideal, then 

P yi= xiPisat
This is almost never true, but it is often used in manual problems for the test because of the complexity of solving the equation using complex functions for i which themselves are functions of composition and temperature.

