Balance of carbon dioxide and oxygen in nature

	Unit 7
	Living Things And Air
	


Topic: Balance of carbon dioxide and oxygen in nature

Name: ____________________

Class: _________________(   )

Date: ______________________
How significant is the effect of greenhouse gases on the temperature of the air in the atmosphere?
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Label the two empty plastic soft-drink bottles properly (e.g. “Bottle 1 (CO2)” and “Bottle 2 (Air)”) as they are identical in appearance and will contain the same amount of soft-drink, which makes them difficult to be distinguished.
Stopper and thermometer

Prepare two identical stoppers in the following way:

1.
Insert a thermometer through the hole of a stopper.

2.
Seal the gap between the thermometer and the hole of the stopper with blu-tack, if necessary.
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	Bottle 1 (CO2)
Pour one can of soft-drink quickly into “Bottle 1 (CO2)” (with a funnel if necessary to avoid splash off of soft-drink).  While pouring, the soft-drink should be agitated to make it releases its carbonation (i.e. carbon dioxide).
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	This will create a mixture of air and significant amount of carbon dioxide (CO2) inside the bottle.
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	After the whole can of soft-drink is poured into the bottle, immediately plug the stopper with the thermometer to tightly fit into the bottle opening so that no gas will be leaked out from the bottle.
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Remark:

It should be noted that once the bottle opening is sealed, the bottle should not be shaken anymore in an attempt to release more carbon dioxide from the soft-drink.  It is because if it is done so, the pressure inside “Bottle 1 (CO2)” will be different from that inside “Bottle 2 (Air)”).
Bottle 2 (Air)
	Pour one can of soft-drink into a beaker (or jar).  The soft-drink in the beaker is then agitated (e.g. by shaking the beaker or stirring soft-drink vigorously) to release its carbonation into open air.
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	Flow the de-carbonated soft-drink slowly into the tilted “Bottle 2 (Air)”.  Once all the de-carbonated soft-drink is inside the bottle, immediately plug the stopper with the thermometer to tightly fit into the bottle opening so that no gas will be leaked out from the bottle.  This will create a bottle with gas identical to the atmosphere.


	Place “Bottle 1 (CO2)” and “Bottle 2 (Air)” side-by-side under direct sunlight.

Measure the initial temperature and start a stop-watch.
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Record regularly the temperature measured inside both bottles.
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Plot a graph of temperature measured in “Bottle 1” and “Bottle 2” against time with suitable scales on the same graph.
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1.
From the graph, describe significant observations at different stages.
	The initial temperatures inside the two bottles are the same.

	The rate of increase of temperature in Bottle 2 is generally greater than that in Bottle 1.

	Therefore, the temperature inside Bottle 2 is generally higher than that in Bottle 1 during

	and at the end of the experiment.

	


2.
If another beaker (or jar) is provided, what can you do to test whether the soft-drink in “Bottle 2” is de-carbonated ?

	Pour the soft-drink into another beaker (or jar) to check whether there is anymore bubbles

	formed.

	


3.
What is the purpose of preparing “Bottle 2” in the prescribed way?  Why is “Bottle 2” necessary in this experiment?
	Bottle 2 is served as a control as it contains the same amount of soft-drink, but there is no

	significant amount of carbon dioxide inside the bottle.

	Comparison of the trend of temperature change of gas can be made between these two 

	bottles.

	We can then infer that the increase of temperature in Bottle 1 is more significant than

	that of Bottle 2 due to the effect of carbon dioxide, but not simply air or the soft-drink.

	


4.
What conclusion(s) can be drawn from this investigation?
	Carbon dioxide can lead to greenhouse effect.

	


5.
What further investigations can you do to validate your conclusion(s)?
	Use more soft-drink to increase the amount of carbon dioxide to be used in Bottle 2

	to check whether there is a greater increase of temperature.
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