Unit 5: Gas Chemistry
Content Outline: Other Gas Laws (5.9)

I. 
Gay-Lussac’s Law
 
A.   There is a relationship between the pressure and temperature of a gas at a constant volume.
  
       1.   As temperature increases, the kinetic energy of the gas particles increases.
    
       
 a.  The energy and frequency of the collision of gas particles against their containers increases,  
                              resulting in an increase in pressure.

B.    In the early 1800s, Joseph Louis Gay-Lussac, a French physicist and chemist, announced this
                   relationship between pressure and temperature.
 
        1. Gay-Lussac’s Law states: The pressure of a gas increases as the temperature increases, if the
                        volume of the gas is held constant. The pressure decreases as the temperature decreases.   
     
II.  
Charles’s Law     
 
A.   As a gas is heated, its particles move faster and faster, and its temperature increases. 
                  1.   Because the gas particles move faster, they strike the walls of their container more often and 
                        with more force.
   
      2.   If the walls of the container are free to move, these faster moving gas particles will push the
                        walls out and expand.
 
B.   Jacques Charles, a French physicist, observed the simple relationship between the volume of a gas
                  and temperature over 200 years ago.
                  1.   Charles found that the volume of any gas doubled when the temperature increased from 0oC to
                        273oC.
                  2.   Charles’s experimental information led to the formation of the absolute, or Kelvin scale.
 
      3.   Charles’s Law states: The volume of a quantity of gas, held at a constant pressure, varies 
                        directly with the temperature.

III.  
Dalton’s Law of Partial Pressure
 
A.   In a mixture of gases, each gas in the mixture contributes to the total pressure. Stated another way,
                  each gas in the mixture exerts its partial pressure.
 
B.   John Dalton, a British chemist, was the first to form a hypothesis about partial pressure.
 
      1.   After experimenting with gases, he concluded that each gas exerts the same pressure it would if 
                        it were present alone at the same temperature. 
  
      2.   Dalton’s Law of partial pressure states:  The total pressure in a container is the sum of the
                        partial pressures of all the gases in the container.
  
C.   Gases in a single container are all at the same temperature and have the same volume. Therefore,
                   the only difference in their partial pressures is due only to the difference in the numbers of 
                   molecules present.  


