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Gases and KM Theory:

Assumptions of the kinetic-molecular theory:

« (Gases consist of very large numbers of tiny spherical particles
that are far apart from one another compared to their size.

« Gas particles are in constant rapid motion in random
directions.

« Collisions between gas particles and between particles and
the container walls are elastic collisions.

e There are nol_%)rces of attraction or repulsion between gas
particles. (Ve fitte)

« The average kinetic energy of gas particles is dependent
upon the temperature of the gas.
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Comparing Temperature Scales

OFahrenheit
oCelcius (centigrade)
Kelvin

373K T g —— 100°C T_ T —— 21°F _T_ | — Water boils
w » (K v | [
e |F = B =l
g | £ | g (K
2 [ £ | 2 H
i Pt Pl
g |k g2 B 8 K
& | 0 H , &b
310K~ &~ |5 — 37.0°C 2~ | — 98.6°F &-|[ — Normal body temperature
= - =2 — = ml
= f s z |k
273 K i H —o°C l—  — 32°F L H — Water freezes
Kelvin scale Celsius scale Fahrenheit scale
800
Kelvin
400 —

[ —T Fahrenheit

200 —fﬂ;ﬁ / .
1 -
/‘__‘/__.-—-’

. Temperature
o

200
400 P
|
|
: - : . ]
800 p )
Absolute Lowest  Fahrenheit's  Ice Melts Average Average Highest  Water Boils
Zero Recorded  Ice / Salt @ Surface Human ecorded
Surface Mixture Sealevel Temperature Body Surface Sea Level
Temperature on Earth  Temperature Temperature
on Earth on Earth

(%‘ 2730 difference
moJe el

*E(=°C+273.15 J

-
: s g
N 2 5 R
9 < =
= B —_— e
! =i e s 5 e 8
i N E E o =g
2 N S E =]
=< m o Z Y J=sUs) -~ —|
'S
of 1t | ! = -
°F 0 98.6 (212 °p)

)

TR tanas

25525 310.15 I 'i‘._ SK
[c=cF-32)x%] [F=rcxw+32)

T

O e_& e

7~

January 02, 2017




Honors Chem Gases 2016.notebook January 02, 2017

Temperature
is the measure of velocity of the particles

Maxwell-Boltemann distribution of velocities

T = 200K
/MaxweII-BoItzmann Distribution\

average temperature shows how the speeds
of the particles

e f——

(and hence the energies)
of a mixture of moving particles

varies at a particular temperatlb

number of mokcules

Ave. Kinetic Energy is the temperature
KE is dependent on speed of particles

KE=1/2 mv?

In any particular mixture of moving molecules, the speed will vary a great deal,
from very slow particles (low energy) to very fast particles (high energy).

Most of the particles however will be moving at a speed very close to the average.
The Maxwell-Boltzmann distribution shows how the speeds (and hence the energies
of a mixture of moving particles varies at a particular temperature.
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KE is dependent on speed of particles
(Temperature)

KE=1/,mvz2

If these gases are at same temperature,
which particles are moving faster?

He 02 COz
7 use KE = ,mv? YN

KE is the same if temp is the same

mass of each gas is different

so velocities are different

N— /

These gases are at same temperature: (same KE)

Which particles are moving faster?

He 02 C02
mass: 4 32 44

use KE = 1/,mv2

He, (smaller mass, higher velocity)
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