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INTRODUCTION

If E is an extensive property for per mole of the system

E’ will be used to denote the value of the property for the entire system containing n moles
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The experimentally measured variation of the constant-pressure molar heat

capacity of a material with temperature is normally fitted to an expression of the

form

THE EMPIRICAL REPRESENTATION OF HEAT CAPACITIES

For example ZrO2 exists as monoclinic αZrO2 from room temperature to 1478 K and

as tetragonal βZrO2 in the range of temperature 1478–2670 K and each polymorph

has its own equation giving the variation of its heat capacity with temperature.
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ENTHALPY AS A FUNCTION OF TEMPERATURE AND 

COMPOSITION

When a system undergoes a chemical reaction or a phase transformation at

constant temperature and pressure, e.g., the reaction A+B=AB, ΔH is the

difference between the enthalpy of the products of the reaction (the state 2), and

the enthalpy of the reactants (the state 1), i.e.

Hess’s law
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If ΔH is a positive quantity the reaction causes the system to absorb heat from its 

thermos starting heat bath, and the reaction is thus endothermic.

Conversely, if ΔH is a negative quantity the reaction occurs with an evolution of 

heat and is thus an exothermic process.

Hess’s law
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For the change of phase occurring at the temperature T2

This change in enthalpy is represented by line ba in Fig. 6.6.
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THE DEPENDENCE OF ENTROPY ON TEMPERATURE AND 

THE THIRD LAW OF THERMODYNAMICS
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where S0 is the molar entropy of the system at 0 K. Consideration of the value of S0

leads to the statement of what is commonly called the Third Law of

Thermodynamics.
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In 1906 Nernst postulated that, for chemical reactions 

between pure solids or pure liquids, the terms

and thus Nernst’s postulate is that ΔG for the reaction varies with temperature 

as shown in Fig. 6.10
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The Third Law of Thermodynamics

defines zero entropy: The entropy of a

perfectly ordered crystalline solid at 0K

is 0. Under all other circumstances,

absolute entropies are positive.

Nernst’s heat theorem states that “for all reactions involving substances in the 

condensed state, ΔS is zero at the absolute zero of temperature.” Thus, for the 

general reaction
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Left side: Absolute zero can be reached in a finite number of steps

ifS(0,X1)≠S(0, X2). Right: An infinite number of steps is needed

since S(0,X1)=S(0,X2).
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EXPERIMENTAL VERIFICATION OF THE THIRD LAW
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THE INFLUENCE OF PRESSURE ON ENTHALPY AND 

ENTROPY

For a closed system of fixed composition undergoing a change of pressure at 

constant temperature,
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Home works

From 6.1 to 6.10, page 171 and 172, David Gaskell

The END
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