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The Greenhouse Gas in a Bottle Demo
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Objective:  
Observe the effect that carbon dioxide has on temperature

Total Time:
40 minutes (approximately)
Materials:
Two (2) clean 2-liter bottles


Two (2) thermometers


Two (2) rubber stoppers 


Two (2) seltzer tablets


One (1) table top lamp

Background:   The concentration of carbon dioxide in our atmosphere has increased greatly over the past 100 years.  Although is only comprises 0.03% of our atmosphere, carbon dioxide contributes to the greenhouse effect and increases in carbon dioxide have been linked to global warming.
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Procedure:

1. Partially fill both bottles with water.
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Add both seltzer tables to one bottle.

3. Suspend a thermometer inside both bottles so that you can measure the temperature of the air while at the same time seal the top of the bottle to minimize escape of entrapped gases.
4. Ask students to predict which bottle will have the higher temperature and why.

5. Place a lamp at an equal distance from both bottles.

6. After about 40 minutes, compare temperatures in each bottle.

Discussion:
The “fizz” from the seltzer tablets adds carbon dioxide to the atmosphere in one of the bottles.  Carbon dioxide is an important greenhouse gas. To see the full effect of a greenhouse effect, we just need to consider the planet Venus.  The atmosphere of Venus is 100 times more massive than Earth’s atmosphere and consists of 96% carbon dioxide, 3.5% nitrogen, and the remaining less than 1% of other gases.  As sunlight passes through the atmosphere it heats up the surface of Venus. Most of this heat cannot escape back into space because it is blocked by the very thick atmosphere.  The heat becomes trapped and builds up to extremely high temperatures.  The greenhouse effect on Venus causes the temperatures at its surface to reach 864 degrees Fahrenheit (462 degrees Celsius) which is hot enough to melt lead.  This makes Venus the hottest planet in our entire solar system!  Venus has what is referred to as a runaway greenhouse effect and scientists are concerned that the same thing does not happen here on Earth.
Watch a short video on using this lab in your classroom - http://youtu.be/kwtt51gvaJQ
Adapted from NSW JetStream Online School for Weather http://www.srh.noaa.gov/jetstream/atmos/ll_gas.htm
Sample Results:








