The Kinetic Theory of Gas Il

= Z, = collision frequency = number of collisions per molecule
= Z,, = collision rate = total number of collisions

= ) = mean free path = distance traveled between collisions
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Collision amongst the molecules

= Collision shall occur when the centers of 2 molecules have
distance d (interaction diameter), which is = d

= The Surface Area of Container is o =« d?

* The long of container
(distance to be
passed): / = vdt (v:
average speed)

= Volume of the

container (interaction
volume) ISV =/

= No. of collision:

)




Collision Frequency ( Z, )
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Collision Rate (Z;,)
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Double Counting Factor I
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Collision Rate (Z,,)
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For A-B collisions:  p,g , LAg

m, - Mg
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Reduced Mass=> u,, =

8-k-T
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Collision Diameter

d,+dg

dAB:: 2

Number per Unit Volume



Collision Rate (Z,,) of 2 different molecules
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Mean Free Path (A )

B distance traveled per unit time ~ Vay
no molecules it collides within unit time  Z,
1 \Y

2 =

\/§'7Z'°d2°NA[A] :\/§°7Z'°C|2-N

The mean free path is independent of temperature

The mean time between collisions Is temperature dependent




Kinetic-Molecular-Theory Gas Properties - Collision Parameters
@ 25°C and 1 atm

Y . Mean Collision Collision
Collision diameter
free path Frequency Rate

Species

d/10md/A Al108m Z,/10°st Z,/10%m3s?

H, 2.8 Tl {273 o 14.3 17.6
He 218, (218  |193 6.6 8.1
N, 374 374 656 7.2 8.9
0, 357 357  17.16 6.2 7.6
Ar 362 362  6.99 5.7 7.0
CO, 456 456 441 8.6 10.6

HI 5.56 5.56 2.96 7.5 10.6



