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Ursinus College 
EFFECT OF INCREASED CO2 LEVELS ON ATMOSPHERIC TEMPERATURE 

INTRODUCTION: 

Carbon dioxide (CO2) is commonly called a “greenhouse gas.”  In order to understand why this term is used, you will explore how changes in atmospheric carbon dioxide levels affect temperature.  The equipment you will use includes a temperature probe to monitor changes in temperature during two 2-minute experiments. During the first experiment, you will gather baseline data to determine how much a glass jar heats up with normal CO2 levels. Then, you will conduct the same experiment using an Alka-Seltzer tablet to produce extra CO2, and again measure the temperature change inside the glass jar. 

The goal of this experiment is to compare atmospheric temperature changes with and without added carbon dioxide.  After doing the experiment, you will be asked what the effect of CO2 is on atmospheric temperatures and why it is called a greenhouse gas.  In order to answer these questions, you will compare the starting and ending temperatures for each scenario.


PROCEDURE: 

1. Connect the Temperature Probe to the LabQuest.

2. On the Meter screen, tap Mode. Change the data-collection rate to 1 sample/second and the length of time to 120 seconds. Tap OK.

3. Pour 50 mL of black gravel to two flasks. Add room temperature water to both of the flasks until the water reaches the 75 mL mark on the flasks.

4. Place two stoppers connected with by piece of tubing into the top of each flask.  Place a temperature probe into one of the flasks through the open hole of the two-hole stopper.  Move the flask with the one-holed stopper away from the light.

5. Position the light as low as possible, and put the flask with the temperature probe about 5 centimeters away from the bulb.  Be sure that the lamp is positioned to shine on the side of the flask, not the top. 

6. Simultaneously turn on the light and tap the green button on the LabQuest to start data collection.  Data will be collected for 2 minutes and stop automatically. Turn the light off immediately after data has been collected (but leave the flask where it is). Remove the stopper and temperature probe to allow them to cool back to their original temperature.

7. While the system is cooling, record the slope of the graph from the experiment.  You can do this by tapping the “Analyze tab”, choosing “Curve Fit”, “Temperature”, and then “Linear”.  Record your slope on your data sheet. Click “Ok” when ending the run. Do not save data.


8. Once the flask and probe have cooled, you are ready to start the second part of the experiment.  Place the stopper and probe back in the first flask and leave it in the same position in front of the light.

9. To prepare the second flask, place it on a wooden platform so that the tubing is straight and “downhill.” This will allow gas to flow in your first flask more easily.  This second flask does not need to be near the light.

10. Once your temperature probe has returned to its original temperature (it should still be in the first flask!), remove the stopper on the second flask, place one Alka-Seltzer tablet in the flask, and quickly replace the stopper back on it.  Wait 10 seconds, then simultaneously turn on the lamp and hit the green collect button on the LabQuest.  The LabQuest will ask if you want to store or discard the previous data.  Choose Discard.  Let the experiment run for 2 minutes.

11. Once this experiment is over, turn off the lamp, and remove the both stoppers and the temperature probe so that the set-up will cool.  Record the slope of the graph by clicking the “Analyze tab”, choosing “Curve Fit”, “Temperature”, and then “Linear”.  Record your slope on your data sheet. Chose to discard data once your data is recorded.


DISCUSSION QUESTIONS:

1. [bookmark: _GoBack]What happened when the Alka-Seltzer was added to the second flask? 
2. Based on your results of this experiment, why do you think carbon dioxide called a “Greenhouse gas?” 
3. What are some man-made sources of added carbon dioxide in our atmosphere? 
4. What do you predict will happen with the world’s carbon dioxide level in the future, and what effect do you predict that will have on the world’s climate?
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