
Kinetic Molecular Theory of Gases 

 

 

To better understand the molecular origins 

of the ideal gas law, 

PV=nRT(1)(1)PV=nRT 

the basics of the Kinetic Molecular Theory 

of Gases (KMT) should be understood. 

This model is used to describe the behavior 

of gases. More specifically, it is used to 

explain macroscopic properties of a gas, 

such as pressure and temperature, in terms 

of its microscopic components, such as 

atoms. Like the ideal gas law, this theory 

was developed in reference to ideal gases, 

although it can be applied reasonably well 

to real gases. 

 

 

https://chem.libretexts.org/Bookshelves/General_Chemistry/Book%3A_Concept_Development_Studies_in_Chemistry_(Hutchinson)/11%3A__The_Ideal_Gas_Law


In order to apply the kinetic model of 

gases, five assumptions are made: 

1. Gases are made up of particles with 

no defined volume but with a defined 

mass. In other words their volume is 

miniscule compared to the distance 

between themselves and other 

molecules. 

2. Gas particles undergo no 

intermolecular attractions or repulsions. 

This assumption implies that the 

particles possess no potential energy 

and thus their total energy is simply 

equal to their kinetic energies. 

3. Gas particles are in continuous, 

random motion. 

4. Collisions between gas particles are 

completely elastic. In other words, 

there is no net loss or gain of kinetic 

energy when particles collide. 

The average kinetic energy is the same for 

all gases at a given temperature, regardless 



of the identity of the gas. Furthermore, this 

kinetic energy is proportional to the 

absolute temperature of the gas. 

 

Temperature and KMT 
 

The last assumption can be written in 

equation form as: 

KE=12mv2=32kBT(2)(2)KE=12mv2=32k

BT 

where 

• kBkB is Boltzmann's constant (kB = 

1.381×10-23 m2 kg s-2 K-1) and 

• TT is the absolution temperature (in 

Kelvin) 

This equation says that the speed of gas 

particles is related to their absolute 

temperature. In other words, as their 

temperature increases, their speed 



increases, and finally their total energy 

increases as well. However, it is impossible 

to define the speed of any one gas particle. 

As such, the speeds of gases are defined in 

terms of their root-mean-square speed. 

 


