Gases

Kinetic molecular theory: 
1. Gas molecules move quickly – the motion exerts pressure 

2. Collisions of molecules can transfer energy between them.

3. Gas molecules normally have little volume compared to the volume the gas occupies OR the distance between molecules is much greater than the size of the molecules
4. At STP One mole of any gas occupies a volume of 22.4L!!!
! Conversion factor !

22.4L/1 mole
Ideal gas: (This does not exist, but is a helpful tool in predicting real gas behavior)

an ideal gas’s molecules:

1. no volume

2. no attraction for each other at all

An ideal gas would behave consistently under any conditions

Real gases 

1. particles have volume, if you compress the gas enough they will be touching.  (of course the phase of matter where particles make contact is either liquid or gas)

2.Particles do attract, if the average KE (Temperature) of the gas is very low even Van Der Waals forces can make them stick (Again you get a liquid or solid)

Real gases behave most like ideal gases when:

1. The pressure low

2. The temperature is high

3. The gases have small intermolecular forces

4. The size of the molecules is very small

H2 acts more like an ideal gas than any other, because it is the smallest and non polar. (Its boiling point is 20K)

He is also very ideal
Pressure: a measurement of the force applied per unit area

Pressure=Force/area

Atmospheric pressure:  

15psi (pounds per square in.)

Has many different units

1 atmosphere












101.3 kPa (kilopascals)











760 torr(mm of Hg)

Problem: How much force is exerted on am 8.5 x 11 inch sheet of paper?

Pressure = 15psi

Area = 8.5in x 11in = 93.5 in2
P=F/A

F= PA = 15psi x 95.5 in2

F=1400lbs!
The collapsing can proves the magnitude of air pressure

What would happen to an average organism in the absence of pressure?

Magneburg spheres

Barometer: Measures atmospheric pressure
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Torricelli’s Barometer

· On an average day at sea level the height of the mercury is 760mm.  (760 torr)

Dalton’s law of partial pressures: The partial pressure of each gas in a system add up to equal the entire pressure.

Ptotal = P1 + P2 + P3 + etc.

· The ratio of moles of the gases is equal to the ratio of the pressure they exert.

Example: 1 mole of oxygen and 3 moles of hydrogen are in a pressurized container of 800 kpascals.  What is the partial pressure of oxygen.

moles oxygen

=

partial pressure of oxygen
 

total moles




total pressure

1/4
=
 Po/800

Po = 200 kpa

Check: 

moles hydrogen

=

partial pressure of hydrogen
 

total moles





total pressure

3/4
=
 PH/800

PH = 600 kpa

Of course PH + Po = 800kpa

The Individual gas laws

Used to describe an ideal gas

Charle’s law –  The volume of a gas is directly related to its temperature. V=kT or V/T = k (when the pressure is held constant)

Ex. Hot air balloon

Guy-Lussac’s law  The pressure a gas exerts is directly related to its temperature. P=kT or P/T=k

(When the volume is held constant)

Ex. Aerosol can

Boyle’s law – The Pressure exerted on a gas is indirectly related to the volume it occupies. P=k/V or PV=k (When the temperature is held constant)

*We prove this with the pressure gauge lab

Ex. The atmosphere

The combined gas law- you can easily derive all 3 laws with this ONE…

P1V1


=


P2V2


T1








T2
Temps HAVE to be in Kelvins!!!!!!!!
Units for P and V must be the same!!! 

Avagadro’s Hypothesis: Equal numbers (moles) of gas take up equal space, under the same pressure and temperature.
2H2

+

O2



2H2O

When 1 Liter of hydrogen gas is consumed _____ Liter(s) of oxygen is consumed and _____ Liter(s) of water is formed.
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