
Cp and Cv

at constant pressure at constant volume



Variation of heat capacity (molar)

a, b, and c are empirical parameters 
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Focus 2: The First Law

Internal Energy

Enthalpy

Thermochemistry

State functions

Adiabatic changes
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Enthalpy change

The standard enthalpy change for a reaction: 
The difference in enthalpy between the products and the reactants in their 

standard states at a specified temperature
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Enthalpy change

The standard enthalpy change for a reaction: 
The difference in enthalpy between the products and the reactants in their 

standard states at a specified temperature

the most stable form of that substance at a pressure of 1 bar

Standard (molar) enthalpy of 
vaporization



Enthalpy change All are molar quantities



Enthalpy is a state function

• A state function means that its value depends only on the initial and final states of the 
system, not on the path taken.



Enthalpy is a state function

• A state function means that its value depends only on the initial and final states of the 
system, not on the path taken.

• A direct consequence of enthalpy being a state function is that the enthalpy change of 
a forward reaction is equal in magnitude but opposite in sign to that of the reverse 
reaction.
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Standard reaction enthalpy
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Hess’s Law



Hess’s Law



Standard enthalpy of formation
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Standard enthalpy of formation

Enthalpy of formation of an element in reference states = 0 kJ/mol



Standard enthalpy of formation

The reference state is specifically 
used for elements, not compounds.
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Stoichiometric numbers (vs Stoichiometric coefficients)
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Stoichiometric coefficient



Stoichiometric numbers (vs Stoichiometric coefficients)

(positive for products and negative for reactants)

Stoichiometric coefficient
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