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 Consider a reversible process in which the system absorbs in a 
reversible manner an infinitesimal quantity of heat δq at 
temperature T. The term δq/T is called the entropy change.

 For a reversible process, the sum of the entropy change of the 
system and of the surroundings is always zero, i.e.

ΔSsystem + ΔSsurroundings = 0

 For an irreversible, i.e. spontaneous, process the sum of the entropy 

change of the system and its surroundings is a positive quantity, i.e.

ΔSsystem + ΔSsurroundings ˃ 0
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1) Entropy changes during change of state:

These changes occur at constant temperature and are reversible

where Lf and Le are molar latent heats of fusion and evaporation

respectively, and Tm and Tb are the melting and boiling point

temperatures respectively.

2) Entropy changes during change of temperature:

(1)

Calculating entropy changes



but referring to Kirchoff's equation and assuming that heat absorbed, qrev

can be substituted by ΔH (since at constant pressure, qrev= ΔH rev) then

so that equation (1) becomes

(2)

Integration of equation (2) yields,

(3)



The absolute entropy can also be found by considering entropies at an 

arbitrary temperature T and at absolute zero. In this case

Hence for high temperature conditions it is convenient to use equation 

(3) in the form:

3) Entropy changes during chemical reactions:

a) At 298 K



b) At any temperature T  with phase transformation

where Cp’ and Cp” are the heat capacities of the substance before and 

after the transformation, respectively, and ΔΗt is the enthalpy change of 

the transformation.

If there is more than one transformation, then entropy changes for all 

the transformations must be included. 

A similar equation can be derived for chemical reactions involving 

phase transformations either in reactants, products, or both.





Example (1)

Calculate the entropy of liquid iron at its melting point, 1808 K, given 

that, for iron 

Homework

In each case values of for substances can be obtained by reference to 

Table 2.4.

(1) If 30.8 kJ of heat are supplied to a mixture of benzene and its 

vapour at 353 K, one mole of benzene is vaporised. Calculate the 

change in entropy for this process.
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Criterion of Spontaneity Based on Entropy

For a chemical reaction proceeding from the initial state A to the
final state B, the total entropy change, i.e. that of the system
and its surroundings, can be written as

Under the restricted conditions of constant U and V, or constant H and P, the
following criteria can be utilized in assessing the probability of spontaneous
change in the system:
1) If ΔStotal= 0, the system is at equilibrium and no spontaneous change will 
occur.
2) If ΔStotal > 0 the reaction will tend to occur spontaneously from state A to 
state B.
3) If ΔStotal < 0, the reaction will tend to occur spontaneously in the reverse 
direction, i.e. from state B to state A.



Example (2) Calculate the standard entropy of solid copper at 1073°C 

from the following data:

Example (3) 

Zinc melts at 420°Cand its standard entropy at 25°C is 9.95 

cal/deg/mole. Calculate the standard entropy of zinc at 750°C



Example (4)





Example (5)


