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Physical Transformation of Pure Substance

The slopes of phase boundaries;

At equilibrium,

𝒅𝝁 𝜶 = 𝒅𝝁 𝜷

𝒅𝑮 𝜶 = 𝒅𝑮 𝜷

𝑽𝒎 𝜶 𝒅𝒑 − 𝑺𝒎 𝜶 𝒅𝑻 = 𝑽𝒎 𝜷 𝒅𝒑 − 𝑺𝒎 𝜷 𝒅𝑻

Vm and Sm: molar volume and entropy.  From this equation

𝑆𝑚 𝛽 − 𝑆𝑚 𝛼 𝑑𝑇 = 𝑉𝑚 𝛽 − 𝑉𝑚 𝛼 𝑑𝑝

∆𝑡𝑟𝑠𝑆𝑑𝑇 = ∆𝑡𝑟𝑠𝑉𝑑𝑝
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Physical Transformation of Pure Substance

𝒅𝒑

𝒅𝑻
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∆𝒕𝒓𝒔𝑽
Clapeyron equation

𝑑𝑇

𝑑𝑝
=
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∆𝑡𝑟𝑠𝑆

The Clapeyron equation is an exact expression for the slope of tangent to the phase boundary ant 

any point and applies to any phase equilibrium of any pure substance. 

Remember ∆𝑡𝑟𝑠𝑆 =
∆𝑡𝑟𝑠𝐻

𝑇𝑡𝑟𝑠
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Physical Transformation of Pure Substance

The liquid-vapour boundary
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𝒔𝒍𝒐𝒑𝒆 𝒐𝒇 𝒍𝒊𝒒𝒖𝒊𝒅−𝒗𝒂𝒑𝒐𝒖𝒓
𝒃𝒐𝒖𝒏𝒅𝒂𝒓𝒚

∆𝑣𝑎𝑝𝑉 ≅ 𝑉𝑚 𝑔 =
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Physical Transformation of Pure Substance

Remember: dx/x = dlnx; dp/p=dlnp
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=
∆𝑣𝑎𝑝𝐻

𝑅𝑇2
𝐶𝑙𝑎𝑠𝑖𝑢𝑠 − 𝐶𝑙𝑎𝑝𝑒𝑦𝑟𝑜𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛
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To start the topic “Chemical equilibrium”: 

In this context; The topics to be taught are as follows:

 The equilibrium constant, 

 The response of equilibria to conditions, 

 Electrochemical cells, 

 Electrode potentials


