Chapter 18

I. Gases

A. Kinetic theory of gases

1. Gases are made of small particles that are in constant motion

2. Gas particles are not held in a fixed position like a solid

3. Gas particles motion is not restricted

4. Gases are like point masses within a volume of mostly empty space

a. A point mass has no volume or diameter

b. Point masses do not exist

5. So and imaginary gas with point masses is called an ideal gas

a. An ideal gas only exist theoretically

6. Temperature and pressure effect the volume of a gas

a. Standard Temperature is 0 °C  273 K

b. Standard pressure 101.325 kPa

c. STP is Standard Temperature Pressure

B. Boyles Law -  If the temperature of a gas remains constant the pressure exerted by the gas varies inversely with the volume

1. Decrease the volume and you increase pressure

2. Relationship in mathematical form

a. Pressure = k/volume, where k is the constant

b. So V P = k

c. When there is a change the V1P1=V2P2  

d. V1P1/P2=V2
e. V1/V2=P2/P1
3. Since they are inversely proportional you increase pressure you decrease volume

4. Do example page 348

C. Daltons partial pressure law -  The total pressure in a container is the sum of the partial pressures of the gases in the container.

1. Gases in a single container are all at the same temperature and have the same volume

2. The difference in their partial pressure is due only to the difference in the numbers of molecules present

D. Charles Law -  The volume of a quantity of gas held at constant pressure varies directly with the Kelvin temperature

1. Jacques Charles found that if you started at 0°C   any gas would double if the temperature was raised to 273 °C  

2. Increase in 1 °C   will cause volume to increase by 1/273

3. That would suggest that a gas would have no volume at -273°C  

a. Increase temperature means an increase volume

b. V= k T , or k = V/T , so V1/T1 = V2/T2
E. Combining the gas laws

1. V1P1/T1= V2P2/T2
II. Diffusion and Grams Law

A. Diffusion is the random scattering of gas particles

1. Each gas diffuse at a different rate when kinetic energy is constant

B. Grahm’s Law of diffusion -  The relative rates at which two gases under identical conditions of temperature and pressure will pass through a small hole vary inversely as the square roots of the molecular masses of the gas 

1. KE ½ mv2
2. At the same temperature Kinetic Energy is the same

a. KE1=KE2
b. ½ (mv2)1= ½ (mv2)2
c. (mv2)1 = (mv2)2
d. v12/v22 = m2/m1
e. v1/v2 = (m2/m1)½  
f. v1 = v2 (m2/m1)½  
I.                 Deviations of real gases
A.    Real gases don’t behave the same exactly as an ideal gas
B.    Real molecules do take up space and have an attraction to each other 
C.    At a certain point all gases become a liquid
D.    Compressed gasses need to lose energy to be compressed
