Chapter 6 – Phases and Gas Laws

(Pages 1:20 – 1:30 in your book)

The Three Phases of Matter:

1. solids – definite shape and definite volume (Ex: ice)

· crystalline structure

· particles arranged in a regular geometric pattern

· particles vibrate but don’t change position

2. liquids 

· definite volume; indefinite shape (Ex: liquid water)

· take the shape of the container


3. gases

· no definite shape or volume (Ex: steam)

· take the shape of the container

· compressible

· exert pressure

· low densities

Boyle’s Law: 

· volume of a gas is inversely proportional to pressure

· the more pressure you have on a gas, the smaller the volume of the gas

P1V1 = P2V2

Where:  P1 = the initial pressure

             V1 = the initial volume

              P2 = the new pressure

              V2 = the new volume




Ex:

A gas has a volume of 50 ml, at a pressure of one atmosphere.  If the volume is raised to 100 ml at constant temperature, what is the new pressure? 


Ex:

A gas sample has a volume of 25 ml at a pressure of 1 atmosphere.  If the pressure is increased to 3 atmospheres, what is the new volume?

Charles Law: volume of a gas is directly proportional to Kelvin temperature

V1  


V2
T1 


T2

Where: V1 = the initial volume

             T1 = the initial temperature

             V2 = the new volume

              T2 = the new temperature



Ex:

At 200 K, the volume of a gas is 100 mL.  The temperature is raised to 300 K.  What is the new volume?


Ex:

If the temperature of a gas is increased from 0(C to 10(C at constant pressure, what is the new volume of the gas?

Combined Gas Laws:

P1V1      P2V2

    T1            T2

Ex:

A 2.5 liter sample of gas is at STP.  When the temperature is raised to 273(C and the pressure remains constant, what is the new volume of the gas?


Ex:

The volume of a sample of gas at STP is 200 liters.  If the volume is decreased to 100 liters at constant temperature, what is the new pressure?

Ex:

A sample of gas occupies 4 liters at 0°C.  The volume is changed to 2 liters and the temperature is changed to 25°C.  What was the new pressure of the  gas?


Ex:

At a temperature of 273 K, a 400 milliliter gas sample has a pressure of 101.3 kilopascals.  If the pressure is changed to 50.65 kPa, what is the new temperature of the gas sample?

STP, Standard Temperature and Pressure (of a gas)

	Measurement Units
	Standard Temperature and Pressure (STP)

	pressure = kPa or atm
	1 atmosphere (atm) or 101.3 kPa 

	temperature = Kelvin ((C + 273)
	0( C or 273 K

	volume = mL or L
	----------------




Partial Pressure:

· pressure produced by each gas in a gas mixture is called partial pressure of that gas

Ptot = P1 + P​2 + P3 … Pn

Ex: A mixture has 40 atmospheres of O2 and 60 moles of N2 at 25(C.  What is the total pressure exerted by the mixture?

Kinetic – Molecular Model (Kinetic Theory)
· a model that tells how gases should behave

· also called "ideal gas laws"

· Four points of the Kinetic Theory:

1. Gases are made of particles that are in continuous random motion).

2. There is a transfer of energy between colliding particles; total energy remains constant.

3. The volume of gas particles is negligible in comparison with the volume of space they are in.

4. Gas particles are considered as having no force of attraction for each other.

Deviations from the Gas Laws:

Deviation from Point 3 of the Gas Laws:

· the volume of gas particles is significant; gas particles do have some volume

Deviation from Point 4 of the Gas Laws:

· gas particles do have a force of attraction

Note: 

IDEAL gases obey the gas laws because they satisfy the four conditions of the kinetic-molecular model (ex: Hydrogen and Helium).

REAL gases deviate from the gas laws because they (1) do show small intermolecular forces of attraction and (2) do have a slight volume.  

(ex: Any gas larger than hydrogen or helium).

Real gases behave like ideal gases under conditions of low pressure and high temperature.

*** ALWAYS use the Kelvin temperature scale for solving gas law problems.


Avogadro’s Hypothesis: equal volumes of all gases at STP contain equal numbers of molecules.

H2



CO2




CH4

All 2.0 liters; all at STP

All contain the same number of molecules

The Mole – unit for counting molecules

	Counting Unit
	Pair
	Dozen
	Case
	Gross
	Mole

	Number
	2
	12
	24
	144
	6.02 x 1023


1 mole = 6.02 x 1023 molecules 

2 mole = 1.204 x 1024 molecules

0.5 mole = 3.01 x 1023 molecules

Molar Volume of a gas is 22.4 L

1 mole = 22.4 L

2 moles = 44.8 L

0.5 mole = 11.2 L
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