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The Kinetic Molecular Theory of Gases

KE = % mv?

<KE> =1 m<v®>

In addition, it can be shown that -
<KE>=CT where C = constant

= YLm<v>=CT
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1. Boyle’s Law (P a 1/V)

2. Charles’ Law (V a T)

3. Avogadro’s Law (V a n)

Sl el de yw a9

ddlide e Lgd cliyJadl (e Ao gana Jia B guall (B ) laad)
il
ol Slow lane

Mumber of Cars

I T T T T U I
40 50 &0 70 80 90 100
miles per haur




<===medium lanes

i

Mumbetr of Cars

I T T T T I I
40 50 &0 0 80 90 100
miles per hour

<= fast lane

Nurnber of Carsz

T T T T I I
40 50 e0 FO 30 90 100
miles per hour




Number of Molecules
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7} = /<V2> — m_T
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From this equation it can be deduced that -
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Maxwell-Boltmann Curves
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Maxwell-Boltmann Curves
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Example 12.13 - Calculate the L speed of oxygen
molecules at 25 °C




Diffusion and Effusion

Diffusion is the mixing of two or more gases due to
random molecular motions
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Graham’s Law of Effusion

The relative rate of effusion of two gases depends on their
molecular speeds (rms), and their speeds are given by
Maxwell’s equation -

2
Rate of effusion of gas 1 <V1 =

Rate of effusion of gas 2 <V22>

Rate of effusion of gas 1 v M1
Rate of effusion of gas 2~ fﬁ
M2

Graham’s Law of Effusion
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Rate of effusion of gas 2 KNOW
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Example 12.14 - C,F, effuses through a barrier at a rate of
4.6 X 10°° mol/hr. An unknown gas, consisting of only
boron and hydrogen, effuses at 5.8 X 10-¢ mol/hr under the
same conditions. What is the molar mass of the unknown
gas”?




