
Microscopics 
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Van der Waals Interactions 



Van der Waals Interactions - continued 



Van der Waals Interactions - continued 



How Does This Fit into the Thermodynamics? 
Key idea [van der Waals, Weeks-Chandler-Anderson (WCA)]: 
  partition the intermolecular potential into purely repulsive + purely attractive,  
  use “known” results for former, perturbation theory for latter. 

taking the density  
to be uniform 

contribution to the  
internal energy 

avoid double-counting 



Putting it All Together 

“repulsive” 

“attractive” 

“Boyle point”  
(quasi-ideal) 



Applications of Dispersion Forces 



Applications of Dispersion Forces - continued 

Typically, the Hamaker constant is ~5x10-20 J~ 5x10-13 erg, 
About an order of magnitude larger than thermal energy 



DLVO Theory 



Screened Interactions 



Screened Interactions - continued 



Screened Interactions - continued 



Screened Interactions - continued 



Interaction of Two Surfaces – Fixed Potentials 



Interaction of Two Surfaces – Fixed Charge 
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