
Unit 5: Gas Chemistry
Content Outline: Solving Gas Pressure Problems (5.5)

I. 
Solving Gas Problems Involving Manometers
 

            A.   When solving gas pressure problems involving either type of manometer, 
Step 1: Convert the difference in the liquid level of the mercury from milliliters to kilopascals by
             multiplying the difference by using the conversion factor:

                                         __1 kPa__
                                                      7.501 mm
            Step 2: A. If the problem involves using a closed-arm manometer, the answer is simply the 
                  difference in the mercury level converted to kilopascals.   
 
             B. If the problem involves using an open-arm manometer,  then either add or subtract  

                 the difference (in kPa) to the given atmospheric pressure in problem.  
                                1. To determine whether to add or subtract the converted difference in the mercury
                         level depends on which arm the mercury level is higher in an open-arm
                         manometer.
                                     a.   If the mercury is higher in the arm connected to the gas, then the pressure 
                               of the gas must be less than that of the atmosphere. As a result, the
                               pressure of the mercury (the difference in the liquid level) must be
                               subtracted from the atmospheric pressure to get the gas pressure.
                                     b.   If the mercury is higher in the open, or atmospheric, arm, then the pressure
                               of the gas must be greater than that of the atmosphere. As a result the
                               pressure of the mercury must be added to the given atmospheric pressure.

 
                   Problem Solving Hint: The greater the height of the liquid in one arm of a 
                               manometer is a measure of the greater pressure of the gas in the opposite arm.

II.         An Example of a Gas Pressure Problem and Solution                         
            
            A.   Determining the Pressure of a Gas
                    A open-arm manometer is filled with mercury. The mercury level is 6 mm higher in the arm of the
                    tube connected to the gas. What is the total pressure, in kilopascals, of the gas in the container if 
                    the atmospheric pressure is 101.3 kPa?  

                   Solving Process
Step 1:  Convert the 6 mm difference in height to kilopascals (kPa).

                                                   6 mm       |       1 kPa____ = 0.8 kPa
                                                                   |    7.501 mm

                   Because the mercury is higher in the arm connected to the gas, the pressure                     
                   exerted by the gas must be less than that of the atmosphere.

Step 2:  In this case, we subtract the pressure of the mercury from the atmospheric pressure to 
             get the gas pressure.
                                                    
                                                     101.3 kPa – 0.8 kPa = 100.5 kPa

                  The total pressure of the gas in the container is 100.5 kPa. 
