Measuring and Understanding Vapor Pressure C11-2-06
Introduction: The investigation that follows allows you to both compare through observation and measurement the vapor pressures of several volatile liquids. Remember volatile liquids evaporate easily because the intermolecular forces among their molecules are relatively weak. As the molecules vaporize they exert a pressure (force per unit area). This vapor pressure can be observed because the vaporized molecules work to move against objects in its path. The apparatus that measures vapor pressure is called a manometer. You will be making a simple manometer as illustrated below to observe and measure vapor pressure
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Materials:

two ring stands

 
one ring clamp
three clamps

metre stick

 
tape


2 mL plastic pipettes

250-mL side-arm flask
1 m glass tubing
flexible tubing


samples of various liquids
rubber stopper to fit side-arm flask

Method:

1. Set up the apparatus as shown in diagram. Note: Attach the plastic or rubber tubing to the glass tubing first. Then fill the plastic or rubber tubing with water before attaching it to the side-arm flask.

2. Adjust the flask so that the water level in the tubing is at the “0” mark on the metre stick.

3. Select on volatile liquid. Draw up 2 mL of the liquid in a plastic pipette and pour the liquid into the side-arm flask. Quickly stopper the flask.

4. Observe the water level in the tubing. Note how rapidly it changes. Think about what is causing this change to occur. 

5. Wait until no further changes occur. Read the water level in the tubing. Record this result along with a general description of how rapidly the water level changed.
6. Warm the flask with your hands and observe how this affects the water level in the flask.

7. Empty the contents of the flask. Repeat the process for the remaining liquids comparing not only the difference in water levels (vapor pressure) abut also the rate of water level change.

Results:

	Name of Liquid
	Vapor Pressure Measured (mL H20)
	Description of water Movement

	
	
	

	
	
	

	
	
	

	
	
	


Questions and Analysis:

1. Describe at a molecular level what is occurring in both the flask and tubing to cause the changes in water level. 
2. Which liquid has the highest vapor pressure? Explain with reference to molecular processes why it has a high vapor pressure.

3. Which liquid has the lowest vapor pressure? Explain with reference to molecular processes why it has a low vapor pressure.

4. Compare the ‘rate of water level’ change in the tubing for each of your trials. 

i.) Place them in order from fastest to slowest. 

ii.) In this order the same as the order of vapor pressures from highest to lowest?

iii.) Explain at the molecular level why these orders should be the same.

5. Is the vapor pressure of a liquid influenced by temperature? Explain what you have done in this investigation to test this idea? Also explain why temperature does influence vapor pressure?

6. Devise a method to measure the vapor pressure of these liquids at 0 degrees Celsius. Illustrate this in the space below.
7. Convert the vapor pressure of all liquids to the following units:

i.) mm Hg

ii.) torr

iii.) atmosphere

iv.) Pascal
