The Kinetic Molecular Theory

The experimental observations about the behavior of gases discussed so far can be explained with a simple theoretical model known as the kinetic molecular theory. 

This theory is based on the following postulates, or assumptions, for an Ideal Gas. 

1. All matter is composed of tiny, discrete particles (molecules or atoms).

2. Gases consist of small particles (molecules or atoms) that are far apart in comparison to their own size. The molecules of a gas are very small compared to the distances between them.

3. These particles are considered to be dimensionless points which occupy zero volume. The volume of real gas molecules is assumed to be negligible for most purposes.

4.  These particles are in rapid, random, constant straight-line motion. 

5.  There are no attractive forces between gas molecules or between molecules and the sides of the container with which they collide.

6. Molecules collide with one another and the sides of the container.

7. Energy is conserved in these collisions, although one molecule may gain energy at the expense of the other.

http://www.chm.davidson.edu/ChemistryApplets/KineticMolecularTheory/BasicConcepts.html
Vocabulary: Describe each of the following characteristic properties of gases in terms of the KMT:

· expansion

· fluidity

· low density 

· compressibility

· diffusion and effusion

Ideal Gases vs. Real Gases

	Ideal Gas


	Real Gas

	particles occupy NO volume


	

	collisions between particles are perfectly elastic


	

	there are no attractive forces among particles


	


Effusion - The rate of escape of a gas through a tiny pore or pinhole in its container. 

The effusion rate, r, has been found to be inversely proportional to the square root of its molar mass: 
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and a lighter gas will effuse more rapidly than a heavy gas:
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Diffusion: the spread of one substance through space, or though a second substance (such as the atmosphere)

· Similarly to effusion, diffusion is faster for light molecules than for heavy ones 
· The relative rates of diffusion of two molecules is given by the equation 
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Graham's Law of Effusion Problems

1. A sample of hydrogen effuses through a porous container about 9 times faster than an unknown gas.  Estimate the molar mass/ molecular weight of the unknown gas.

2. Compare the rate of effusion of carbon dioxide with that of hydrogen chloride at the same temperature and pressure.

3. If neon travels at 400 m/s at a given temperature, estimate the rate of diffusion of butane, C4H10, at the same temperature.

