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Some Interesting Factoids Regarding Partial Molar Quantities 

 1 . State function differentials for systems of variable composition
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 2 . The partial molar Gibbs free energy, the chemical potential plays a central role
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PROOF: 
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 3 . An extensive property of a multi-component system is the sum of  partial 

molar contributions from each of the components
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PROOF: [done for partial molar volume; holds for any extensive state function] 

At constant T and P the volume of the material will change by a factor of ��
 if the number of moles of each component is changed by the same factor �.
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and “dividing” by ��  nALL constant 
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taking the derivative of the r.h.s. w.r.t �:
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 4 . Relationships among thermodynamic quantities  derived for one-component 

systems often hold for partial molar quantities   
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another example and another technique 

we have shown:
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reverse order of differentiation
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 5 . The Gibbs-Duhem relationship shows that partial molar quantities for 

substances in a mixture can not vary independently  
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in general:

 where Q  is partial molar value of property Q for component  

                 and n  is number of moles of any  component
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PROOF: 
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