Unit 5: Gas Chemistry
Content Outline: Pressure and Gases (5.4) 

I. 
Gas Pressure
 

            A.   Besides colliding with each other, gas molecules collide with the walls of the container in which the
                  gas is confined.
 
      1.   When a gas molecule collides with the wall of a container, it exerts a impact force on the 
                        container.
                  2.   It is the force of collision and the number of collisions with the walls of the container that causes 
                        gas pressure.  
                        a.   The pressure exerted by a gas on its container is the same in every direction.
                  3.   Pressure is measured in terms of the force per unit area (f/area) or pascals.
                       
II. 
Standard Atmospheric Pressure 
   

 
A.   The molecules and atoms of the gases present in the air (Atmosphere) are constantly hitting the
                   surface of the Earth and everything on it. As a result, everything on Earth’s surface is subject to a
                   certain pressure from the air molecules.   
 
B.   Air pressure varies from place to place and from time to time in a particular place.
                  1.   As altitude (rise in height) increases, atmospheric pressure decreases because fewer air 
                        particles are found in a given volume. 
                  2.   Scientists have agreed on a standard of pressure as representing an average air pressure at 
                         sea level.
                  3.   The standard has been set as 101.325 kilopascals (kPa) and is known as standard 
                        atmospheric pressure                                                                  
                  4.   One pascal is a pressure of one newton per square meter (N/m2). 

III.  
Measuring Pressure

 
A.   In measuring gas pressure, an instrument called a manometer is used. 
                  There are two types of manometers:
                  1.   In an open-arm manometer, the atmosphere exerts pressure on the column of liquid in the 
                        open arm of the U-tube as the gas being studied exerts pressure on the other arm.
                        a.   The difference in the liquid level between the two arms is a measure of the difference in
                              pressure between the atmosphere and the contained gas.
                        b.   If the density of the liquid in the manometer is known, then the pressure difference between
                              the gas and the atmosphere can be calculated.
   
      2.   In a closed-arm manometer, there is a vacuum above the liquid in one arm. The operation of a 
                        closed-arm manometer is independent of atmospheric pressure.
                        a.   The difference in the liquid level between the two arms is the pressure of the contained gas.
                  3.   A closed-arm manometer used to measure atmospheric pressure is called a barometer.  
                          a.   Most barometers are manufactured with a scale calibrated to read the height of a column 
                                of mercury in millimeters.
                          b.   By definition, standard atmospheric pressure will support a column of mercury (Hg) 760 
                                mm high.
                          c.   Because standard atmospheric pressure is defined as 101.325 kPa, it can be stated that 
                               101.325 kPa = 760 mm Hg. 
                                i. By dividing both sides of the equation by 101.325, it is determined that              
                                   1 kPa = 7.501 mm Hg.
                 4.   Both closed-arm manometers and open-arm manometers can be used to measure actual or
                       “absolute” gas pressure. (“Absolute” pressure is the pressure of the gas in a container and 
                        the atmospheric pressure added together.)
                          a.   When using an open-arm manometer, however, a barometer must be available to 
                                measure the atmospheric pressure on the outside, or open, arm.

