CHARLES’S LAW LAB
PURPOSE: In this experiment you will determine the relationship between the volume of a gas and the temperature of that gas. The volume of a gas will be represented by the volume of a 50 mL Erlenmeyer flask and a 100 mL graduated cylinder filled with water.

MATERIALS: 50 mL Erlenmeyer flask



 250 mL beaker



 100 mL graduated cylinder



  Beaker



  Ring stand



  Iron ring



  Wire gauze



  Clamp



  Thermometer & clip


  One-hole stopper


               Rubber tubing



  Bunsen burner

PROCEDURE: 
[image: image1]
1) Set up the apparatus as shown in the diagram above. It is important to have the level of the beaker slightly higher than the top of the graduated cylinder. The 50 mL flask and rubber tubing must be dry at the start!
2) Heat the water in the 250 mL beaker to boiling and record the temperature of the water in the beaker and the volume of water in the 100 mL graduated cylinder. It may be necessary to adjust the rubber tubing in the graduated cylinder so the starting height of the water is at 100 mL.

3) Without disturbing the apparatus, or graduated cylinder, add cool tap water to the beaker very slowly to reduce the temperature. You will record the temperature of the water in the beaker and the volume of water in the graduated cylinder for each 100C change in water temperature in the 250 mL beaker. It will be necessary to place a large pan under your apparatus to catch the water that overflows the beaker.

4) Continue adding water very slowly until the water temperature in the 250 mL beaker reaches about 200C. (Cool to 50C if ice is available.)
5) Make a table containing; (1) the temperature of the water in the beaker, (2) the volume of water in the graduated cylinder, (3) the volume of water in the graduated cylinder after 50 mL has been subtracted (since the Erlenmeyer flask holds only 50 mL).
	Temperature of Water in Beaker
	Volume of Water in

 Graduated Cylinder
	(Volume of Water in
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CALCULATIONS:

1) Make a graph of temperature vs. volume with temperature on the Y-axis and volume on the X-axis. Your temperature axis should be numbered from -2730C to 1000C.

2) Extend the line that connects your points until it crosses the X-axis. (This is called extrapolation.)

3) Express the slope of the graph as a mathematical formula. (i.e... derive Charles’ Law by substituting T1, T2, V1, V2 into the slope formula.)

CONCLUSION:

1) Why doesn’t the line go through the -2730C?

2) Use your knowledge of the movement of molecules to describe why Charles’ Law must apply to any heating or cooling gas.

3) Describe a real world situation where Charles’ Law applies. (i.e.… a hot air balloon.)
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