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CELER

* Pressure - force per unit area.
-Caused by collisions of particles with the walls
of their container.

* Temperature - Measure of the average kinetic
energy of the particles in a sample.

* Standard Temperature and Pressure (STP):
0° C (273 K)
1 atmosphere pressure (101.325 kPa, 760 torr)

* at STP, one mol of gas =22.4 dm3. (1.4.5)
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* How does each of the following affect the
pressure of a gas?
1. Increasing volume
2. Increasing number of moles
3. Increasing temperature

- Glenn
Air Pressure Research

Center

a
Force Large Scale

Pressure is
Area

scalar quantity. Pressure

Pressure is a
(magnitude, no direction) ‘ ‘ ‘

Pressure force acts
perpendicular to enclosing
surfaces.
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Boyle’s Law: the volume of a fixed quantity of gas is inversely

proportional to its pressure (assuming all other variablesare

A plot of V versus P is a hyperbola.
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Examples

1. A gas that occupies 2.84 L has a pressure of 88.6

kPa. What would be the pressure of the gas sample if

it only occupied 1.66 L (assuming the same
temperature)?

2. A 10.0-L sample of argon gas has a pressure of 0.885

atm. At what volume would the sample have a
pressure of 6.72 atm?
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Charles’s Law: the volume of a fixed quantity of gas at constant
pressure increases as the temperature increases (assuming all
other factors are constant).

Charles

Press.

For a given mass, at constant pressure, the
volume is directly proportional to the temperature

V=CT
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Examples
1. A gas sample occupies a volume of 1.89 L at 25°C.
What would be the volume of the sample at 75°C?

2. A sample of carbon dioxide in a 5.00-L container has
a temperature of 56.9°C. At what temperature will
this sample of CO, occupy a volume of 3.00 L?
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Avogadro’s Law: the volume of gas at a given temperature and
pressure is directly proportional to the number of moles of gas.

Volume 224L
Pressure 1 atm
Temperature 0°C

Mass of gas 160 g

Number of 6.02 X 107
gas molecules
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Gay-Lussac'sLaw: At constant volume and moles of gas,
pressure and temperature are directly proportional:

V T (constant n, P (x:

V c n (constant P,T P

V o 1 (constant »,7T) Z
P
V oc I' (constant n,P)
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The Ideal Gas Equation

-

PV =nRIT

R =0.08206 dm?®atm mol! K'' =8.314 J mol! K
= 62.4 dm’ mm Hg mol! K-! = 8.314 dm?® kPa mol'K"!
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Examples

1. What 1s the volume of a 15.0-g sample of neon gas at
130.0 kPa and 39°C?

2. At what temperature will 2.85 moles of hydrogen gas

occupy a volume of 0.58 dm? at 1.00 atm?

Page 14



Solution: A homogeneous mixture.

*Solute - the component of a solution present
In the smallest quantity.

*Solvent - the component of a solution present
In the greatest quantity.

*Concentration - a measure of the relative
amount of solute in a solution.

- measured in g dm-= or mol dm-.
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Molarity - moles of solute per cubic decimeter
of solution. (mol dm-)

Examples

1. What is the concentration of a solution
created by dissolving 4.88 g of NaCl in enough
water to make 106 cms of solution?

2. How would you prepare 500 cm?® of a
solution that is 0.15 mol dm-= in Na,S0O,?
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