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GAS MIXTURES AND THERMODYNAMIC RELATIONS 

 
IDEAL GAS 

An ideal gas is a theoretical gas composed of a set of randomly-moving point 

particles that interact only through elastic collisions. The ideal gas concept is useful 

because it obeys the ideal gas law, a simplified equation of state, and is amenable to 

analysis under statistical mechanics. 

At normal ambient conditions such as standard temperature and pressure, 

most real gases behave qualitatively like an ideal gas. Generally, deviation from an 

ideal gas tends to decrease with higher temperature and lower density, as the work 

performed by intermolecular forces becomes less significant compared with the 

particles' kinetic energy, and the size of the molecules becomes less significant 

compared to the empty space between them. 

 
EQUATION TABLE FOR AN IDEAL GAS 
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REAL GAS 

Real gas, as opposed to a Perfect or Ideal Gas, effects refers to an assumption 
base where the following are taken into account: 

• Compressibility effects 

• Variable heat capacity 

• Van der Waals forces 

• Non-equilibrium thermodynamic effects 

• Issues with molecular dissociation and elementary reactions with variable 
composition. 

 
For most applications, such a detailed analysis is "over-kill" and the ideal gas 
approximation is used. Real-gas models have to be used near condensation point of 

gases, near critical point, at very high pressures, and in several other less usual cases. 

 
VAN DER WAALS MODELISATION 

Real gases are often modeled by taking into account their molar weight and 
molar volume 

 

Where P is the pressure, T is the temperature, R the ideal gas constant, and Vm the 

molar volume. a and b are parameters that are determined empirically for each gas, 

but are sometimes estimated from their critical temperature (Tc) and critical pressure  

(Pc) using these relations: 

 
 

 

REDLICH–KWONG MODELISATION 

The Redlich–Kwong equation is another two-parameters equation that is used 

to modelize real gases. It is almost always more accurate than the Van der Waals 
equation, and often more accurate than some equation with more than two 

parameters. The equation is 
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THERMODYNAMICS RELATIONS 

 

Maxwell relations. 

The Maxwell’s equations relate entropy to the three directly measurable 
 

properties p,v and T for pure simple compressible substances. 
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Tds relations in terms of temperature and pressure changes and temperature 

and volume changes. 

The entropy (s) of pure substance can be expressed as a function 

of temperature (T) and pressure (p). 
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