
Chapter 8

Illustration of Techniques on a 
Physiological Flow Problem
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Van't Hoff equation of 
osmotic pressure:  

cRT
c: molar concentration
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Chemical potential  driven

Chemical potential  

Consider a system interacting with a reservoir via diffusive 
contact.
• energy, particles, volume will change. 

The internal energy U = TS – pV + i N i.  Then the change in 
U is, 

dU = TdS – pdV + i dN i
where T the temperature, S the entropy.  i the Chemical 
potential of specie i reads
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For chemical solutions, we use a convenient way…

Chemical potential  

Gibbs free energy    
G(p,T) = U + pV – TS = H –TS = F + pV

The variation in Gibbs free energy G is, 
dG = dU + Vdp + pdV - SdT - TdS

or
dG = Vdp – SdT + i dN i

The definition of Chemical potential of specie i:
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i is the change in G with one newly added particle,  at 
const T & P.



Physical meaning of Chemical potential 
• the main driving force for any mass diffusion
• Particles move from high to low chemical potential 
• a quantity that is equal for two systems in equilibrium 

which can exchange particles.

• Diffusion is driven by decrease in Gibbs free energy or 

chemical potential gradient.

• Diffusion stops when chemical potential of all species 

everywhere are same.
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Which one is dominant ?
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Try to understand dimensionless group
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Shooting method Bvp4c in Matlab
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