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Clausius-Clapeyron’s Equation (First Latent Heat Equation) 

 

 

 

 

 

Whenever there is a change of state, from a solid state to liquid state 

or from liquid state to vapour state, the temperature remains constant 

as long as the change takes place. This temperature (either melting 

point or boiling point) depends upon the pressure and is a 

characteristic of each substance. The above relation tells us how 

melting or boiling points vary with pressure. Later Clausius also 

obtained the same relation by using the Maxwell’s thermodynamic 

relations. 



Derivation :  

From second thermodynamical relation, we have 

                              

 

Multiplying both sides by T, we get 

                        

 

We know that  

                                

Substituting this in the above equation, we get 

 

                         …………….. (6) 

 



                                        

Dividing the above equations we get 

                                          

Therefore we have        

                                          

                                                  …… (7) 

Where dT is the change in melting point or boiling point due to a 

change in pressure dP.  

This is Clausius-Clapeyron equation or first latent heat equation. 

 

Effect of Pressure on Boiling Point of Liquid  

 

 

Effect of Pressure on Melting Point of Solid  

When a solid melts, there may be an increase in volume, as in case of 

wax (such substances  



are called wax type substances) or there may be a decrease in volume, 

as in the case of  

ice. (such type of substances are called ice type substances). In 

melting of wax type substances, volume of the substance always 

increases. 

 

Hence the melting point of the substance is raised with the increase in 

pressure.  

In case of ice 

                          

hence melting point of such substances is lowered with increase in 

pressure. This is known as depression in melting point. Substances 

which expands on melting, have their melting points raised with the 

increase of pressure and the substance which contract on melting have 

their melting points lowered with the increase of pressure. 

 


