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Lecture 4 PureComponentPhaseBehavior
Upuntilnow we havesimplyestablished themathematicaland

theoretical toolsforconnecting theproperties ofmolecules totheir

bulk e.g thermodynamic propertiesand behavior In this

lecture we will turnourattention to purecomponentsandtry
and learnsomethingabout purecomponentphasebehavior We

will firstworkon understanding non ideal gases then we will also
considerliquidsandsolids

I Non Ideal Gases

A The van derWaalsFluid

We will first look at themost simplemodelof a non ideal

gas the van derWaalsfluid thismodel is analytically
solvableand its P V T equation of state is the well known

van derWaalsequation ofstate

Recallthe steps we needtogothroughto compute an

equation of state or any otherthermodynamicproperty
1 Determinethe Hamiltonian

2 Compute the partitionfunction
3 use thethermodynamic connectionformula and classical

thermodynamic relationsto compute the quantityofinterest

Step1 DeterminetheHamiltonian






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































