
Ch 04 
Basic forces
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• Steric (excluded volume)
• Van der Waals
• Electrostatic
• Hydrogen bonding
• hydrophilic



Steric - hard spheres

The hard sphere 
crystal transition is 
driven by entropy.



Steric – nematic phase

The degree of orientation order is described 
by an orientational order parameter S
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Can be solved by a self-consistent calculation



Steric – freely jointed chain



Steric – mean square distance of a freely jointed chain
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van der Waals interactions
due to correlation between the orientation of 
one dipole and that of its neighbors

Lenard-Jones potential
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the Flory-Huggins model: polymer-polymer mixture
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most polymer blends are immisciblef=free energy of mixing
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van der Waals interactions - suspensions
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Electrostatic interactions

The Poisson-Boltzmann equation

Local charge imbalance close to charged surfaces due to mobile ions

Number density is given by the Boltzmann distribution

)/exp(0 Tkeznn Biii ψ−=

Electric potential is determined by the Poisson-Boltzmann equation
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1−κExponential decay with a decay length of Debye length
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