Notes on teaching Chemistry 126 using Introduction to Molecular Thermodynamics
Bob Hanson

Day 19 (Fri 3/22/2002):
Chapter 10, Sections 10.7–10.10

Free Energy, day 2

Summary: We take a quantitative look at free energy. In particular, we focus on those crossing points and set ΔrG = 0.  

1. Melting points. In this case there is no significant effect of concentration or pressure on the analysis. We simply set  0 = ΔrG = ΔrH ( TΔrS, consider both enthalpy and entropy to be their standard values, and solve for T.
2. Gas curves. Due to the effect of pressure on the molar entropy of a gas, the curves for gases are “adjustable.” Now at any temperature we can find a vapor pressure for which ΔrG = 0. Higher vapor pressure leads to less entropy and a flatter curve. Some sort of demo is nice here. Could be the rotvap, could be balloon in an Erlenmeyer. 
3. Boiling and vapor pressure. Mainly the point is that there should be a “normal” boiling point, and it’s not hard to calculate. But we can also calculate the vapor pressure of a gas over a liquid at equilibrium with its vapor (as opposed to boiling). It’s the same equation.
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