Unit 5: Gas Chemistry
Content Outline: Kinetic Molecular Theory and Variable Conditions (5.7)

I.
Kinetic Molecular Theory (KMT)
 
A.   This theory was developed in the mid-1800s and is still extremely useful as a model for predicting 
                  gas behavior at the molecular level.
 
B.   The theory is based on assumptions about a theoretical gas referred to as the ideal gas. The ideal 
                  gas is a model in itself and is described by the following statements:
                   1.   Ideal gas particles are so small that the volume of the individual particles, if they were at rest, is 
                         essentially zero when compared with the total volume of the gas.
                   2.   Ideal gas particles are in constant, rapid, random motion, moving in straight lines in all
                         directions until they collide with other particles.
                   3.   There are no attractive or repulsive forces between particles, and collisions are elastic. (Elastic
                         means that the total energy is conserved that is, no energy is lost during the collisions, but 

                         transferred from one object to another.)
                   4.   The average kinetic energy of the particles is directly proportional to the absolute temperature 
                         (measured in Kelvins).
 
C.   In a real gas, the particles have finite volumes and have an attraction to each other.      
                   1.   However, for many real gases at low pressure, the molecules closely approach the behavior of
                         ideal gas molecules.

II. 
Variable Conditions
  
A.   The volume of a gas, the number of gas particles in that volume, the pressure of the gas, and the
                   temperature of the gas are variables that depend on each other.
   
       1.   Therefore, when discussing quantities of gases, it is necessary to specify not only the volume
                         but also the pressure and the temperature.
 
       2.   If a gas is measured at standard conditions, the upper-case letters STP
                         (standard temperature and standard atmospheric pressure) will be given.
                         a.   Standard temperature is 0oC and, as previously learned, standard atmospheric pressure 
                               is 101.325 kPa.                         
                   3.   Gas volumes are typically stated as “so many m3, dm3, or cm3 (cubic) at STP.” 
 
B.   As previously learned, gas exerts pressure on the walls of its container because gas molecules
                  collide with the walls. 
                  1.   The pressure exerted by the gas then depends on three factors, which are:
                        a.   the number of molecules 
                        b.   the volume of the container they are in 
                        c.   the average kinetic energy of the molecules
    
      2.   A change in any of these factors changes the pressure exerted by the gas.  
                        a.   If the number of molecules increases in a constant volume, the pressure increases.
                        b.   If the number of molecules and the volume remain constant but the kinetic energy of the 
                              molecules increases, the pressure increases.
                              i. The kinetic energy depends on the temperature. If the temperature increases, the average   

                                 kinetic energy will also increase.

