Charles Law

Introduction:
On cold morning, the tires on your car may appear to have lost some air.  More than likely there has not been a leak and the number of moles of air has not changed.  The extremely cold temperatures are affecting the volume of air in the tires.

A hot-air balloon takes flight as the air in the balloon is heated. The extremely hot temperature is affecting the volume of the air in which, in turn, enables the balloon to fly.


In this experiment, you will establish the relationship between temperature and gaseous volume.

Procedure:


1- Remove the cap from the syringe.  Fill the syringe with 15 mL of air.  Replace the cap.

2- Pour approximately 500 mL of tap water, into a 600 mL beaker.

3- Assemble the apparatus as shown in the diagram.  
· The thermometer bulb should be level with the midpoint of the column of air in the syringe but it cannot touch the bottom of the beaker.

· The syringe must be placed so the air is in the water.

· When placing the ring clamp it will be necessary to first ignite the bunsen burner (adjust to get blue cone).  
· Following that place the ring clamp and wire gauze so that the gauze is touching the tip of the blue cone.
4- Create a data table for your results.

5- Wait 2 minutes, record the volume of the trapped air and temperature of the water.

6- Heat the water. Record the volume of trapped air and the temperature of the water every 20oC, until the water is boiling.

NOTE:  This lab starts slowly.  At your second temperature reading if there is no change in volume then your piston is stuck.  Ask for assistance.
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Analysis:

1- Plot a graph of volume against temperature for the trapped air.  Draw the best line trough the plotted points.
2- Can you determine a mathematical relationship (equation) between the temperature and volume of a gas?

3- Extrapolate the graph to determine the temperature at which the volume of the gas would be at 0 mL.  What is the temperature?

4- Use the point from Step 3 as the new origin of the graph.  Renumber the x-axis from this new origin.  Draw a y-axis through the new origin.  Label this axis so the scale is the same as it was on the original y-axis.

5- From this new graph, what is the mathematical equation that shows the relationship between the temperature and volume of the gas?

6- The new temperature scale you have drawn is called the Kelvin temperature scale.  The origin of the scale, 0 K, is called absolute zero.

7- Account for any source of error that may have affected the accuracy of the data.

Conclusion:

1- Was the hypothesis correct?

2- What is the relationship between the volume of a gas and its temperature?

3- Which temperature scale, Celsius or Kelvin, appears to provide a more reliable mathematical relationship between the volume of a gas and its temperature?  State the mathematical relationship.  This relationship is known as Charles Law.

