Chemistry 20 Unit B  Forms of Matter : Gases

Gases

Dr. Martyn Poliakoff
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The Periodic Table
Movie of the Day!!!
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States of Matter: The Particle Theory
(also called the Kinetic Molecular Theory)

POS Checklist

"The answer to all your questions!"
All matter is made of particles.

express pressure in a variety of ways, including
¨
units of kilopascals, atmospheres and millimetres of
mercury

These particles are constantly in
motion.
Higher energy particles move faster
than lower energy particles.

The Particle
The particles in solids are closer
Theory Penguin

together than in liquids, the particles
in liquids are closer than in gases.
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Properties of Gases
 Reactivity
 Reactive  halogens, oxygen, hydrogen
 Nonreactive  Noble Gases
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 Gases always fill their containers
A gas has no volume of its own. It also has no defined
shape.
This differs from liquids, which have no defined shape
but do have a volume, and solids which have both
shape and volume.

expanding gas in the universe
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dangers of expanding gas

Nov 123:18 PM
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 Gases are easily compressed
This is because there are so many spaces between
the particles in a gas.
Gases become smaller (lower volume) when pressure
is increased and grow larger (higher volume) when
pressure is decreased.

 Gases diffuse
Diffusion is the act of
spontaneous spreading out of
particles.
Lighter gases (lower molar
mass) move more quickly than
heavier gases.
Diffusion can occur in any fluid.
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 Temperature effects the pressure
and volume of a gas
Increasing the temperature of a gas causes the
volume to increase. An increase in volume means an
increase in pressure (if the vessel can not expand).
Again, this is directly connected to the postulates of
particle theory.
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Pressure
Pressure is the force per unit of area.

You can think of it as "how hard something is
pressing on it's container".

But what do we mean by
pressure?

ex) High pressure: force
on a small area.
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The units of measurement for pressure are
named after Blaise Pascal (16231662),
who also invented an early calculator and
worked extensively with fluids.

Pressure is measured using the unit pascal. Typically,
values are listed in kilopascals (kPa).

1 kPa = 1000 N
1m2
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ex) Low pressure: force
spread over a large area.
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How do gases exert pressure?
Recall that gas particles are constantly moving and
bumping into one another.
The collision of these particles with objects in their path
(a container, a person, etc) is what leads to pressure.
The air in the room is exerting pressure on you right
now.
Question: How much
pressure is exerted on our
bodies, and what would
happen if we removed it?
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Atmospheric Pressure
The air around you constantly pushes down on your
body with a pressure of about 101 kPa. This varies
with your height above sea level (atmospheric
pressure decreases as you go higher into the air).

Measuring Pressure:
Atmospheric pressure was first measured by Evangelista
Torricelli in 1643 using a simple mercury barometer.

We Chemists call the average atmospheric pressure
at the Earth's surface of 101 kPa standard
atmospheric pressure. This leads to another unit,
the atmosphere, which is defined as the pressure at
sea level.

1 atmosphere (atm) = 101.325 kPa
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Atmospheric pressure
forced the mercury up
the tube exactly 760 mm
high.

barometer.rm

water
barometer
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You don't usually notice atmospheric pressure because
your body is designed to withstand it.
However, it can be observed...

This became known as
the unit "milimeters of
mercury" or simply the
Torr. It is still used today
in science labs.
A modern barometer may
be used in your home to
track pressure changes
(leading to new weather).
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Experiments in Pressure and Volume of
Gases
Question: What happens to the pressure of a gas when
its volume is increased or decreased (and temperature
is kept the same?)
Experiment Activity:
Cartesian Divers:

Reading:
Page 146  150

You will need:
An empty 2 L pop bottle with lid.
A cheap Bic pen (with cap)
Modeling clay
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