How does Temperature Affect the Solubility of CO2 in Water?

With the onset of global warming we have experienced increased CO2 concentrations in the atmosphere and as a result increased air temperatures and increased ocean temperatures. It is said that our oceans are the greatest sink for CO2. In this investigation you will answer the following questions:

1. Is carbon dioxide more soluble in cold water or in hot water?

2. Is carbon dioxide more soluble in salt water or in hot water?

Materials:

500 ml graduated cylinder

2000 ml beakers

parafilm

Stand and Clamp

Ice cubes

Hot plate

Effervescent tablets

Procedure:

1. Fill the beaker half-full with cold water that is about 10 degrees Celsius. Place the stand beside the beaker.

2. Fill the graduated cylinder to the brim with cold water and stretch parafilm over the top.  Next place your hand over the parafilm and invert into the beaker that is half filled with cold water.  Make sure that no water comes out of the cylinder. 

3.  Fasten the cylinder to the ring stand with a clamp or simply allow it to rest within an iron ring.

4.  Place a fizzing tablet beneath the mouth of the graduated cylinder.

5. Record in the data table your observations qualitatively and record the amount of cold water that was displaced from your cylinder.

6. Repeat this experiment with water that is warmed to about 60 degrees Celsius.

7. Repeat this experiment with 20 degree Celsius ocean water 

8. Try this experiment again with two tablets in each of the situations.

DATA TABLE

	# OF TABLETS
	FRESH COLD WATER
	FRESH HOT WATER

	
	VOLUME OF AIR IN ML
	VOLUME OF AIR IN ML

	ONE TABLET
	
	

	TWO TABLETS
	
	

	
	OCEAN WATER
	

	ONE TABLET
	
	X

	TWO TABLETS
	
	X


ANALYSIS OF DATA

1. Which produces a larger volume of air space inside the graduated cylinder, cold   water or warm water?  Please explain why this occurred.

2. What was the gas that was given off by the effervescent tablet?

3. Did all of this gas take the place of the water in the graduated cylinders?

4. Where might some of this gas have gone?  Please explain this in a few sentences.

5. Can you create your own rule about the solubility of a gas in cold and hot water?

6.  Did you collect more gas in the cylinder with the hot water or in the cylinder with the cold water or did you collect the same amount of gas?  Please explain completely.

7.  What do you think will happen when our oceans warm more than a few degrees?   

8.  Where in the world oceans will you expect more CO2 uptake? Where will it be less?

