
n  =  Number of moles of gas in the volume V
mole =  Amount of substance of a system which contains 

   as many elementary entities as there are atoms in  
   0,012 kg of carbon 12. Its experimentally deter 
   mined value is approximately 6,0222142 x 1023.

R   =  Gas constant (different for different gases)
Ru   =  Universal gas constant (same for every gas) = 

   8,314472 J.K-1·mol-1

Joule=  Unit of energy (J) = n·m = Pa·m3

M   =  Molecular weight of the gas in question
T   =  Absolute temperature (Kelvin = Celsius +273,15)
P   =  Absolute pressure

Figure 1a. Density (n/(V)) changes in a fixed volume are a result of changes in 
temperature and pressure.

As a consequence of this law, we know that as temperature in-
creases the number of molecules decreases – if volume remains 
constant. Likewise, we know that when volume is constant and 
pressure increases, the number of molecules also increases.
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Ideal gas laws

Boyles’ law
Sir Robert Boyle, a seventeenth century 
scientist, stated that if temperature re-
mains constant, the change in volume 
(V) of a given mass of gas is inversely 
proportional to the change in absolute 
pressure (P). This is known as Boyles’ 
law.

Charles’ law
French scientist Jacques Charles, build-
ing on the work done by Boyle, con-
cerned himself mainly with the effects 
of temperature on a gas. He stated the 
change in volume of a fixed amount of 
gas is proportional to the change in ab-
solute gas temperature. This is known 
as Charles’ law.

Ideal gas law
The ideal gas law is a combination of 
these two laws. The ideal gas law is a 
good approximation for most gases 
under moderate temperature and pres-
sure. However, the equation above ne-
glects intermolecular effects leading 
to the compressibility observed in real 
gases.


