	HOW DOES THE TEMPERATURE AFFECT THE SOLUBILITY OF CO2 IN WATER? 


If the proportion of carbon dioxide (CO2) in the atmosphere increases, the temperature of the air and the ocean will also increase due to the greenhouse effect. Do these increasing water temperatures have a positive or negative effect on the ability of the water to absorb CO2? Will this effect be observed globally or regionally? 

This simple experiment illustrates that cold water dissolves larger volumes of gas than warm water. When we relate this to the oceans, it means that polar regions are capable of absorbing particularly large volumes of carbon dioxide. On the one hand, they act as CO2 sinks and thereby slow down climate change. On the other hand, increasing CO2 concentrations have adverse effects on organisms in the water. In the tropics and subtropics, the ocean even releases CO2 into the atmosphere. In terms of global temperature rise, this means that the warmer the water of our oceans is, the less CO2 it can absorb. 
SUMMARY 
Preparation time: 10 minutes   Activity time:  15 – 20 minutes 
Application:  physics chemistry or geography lesson
 Time for data analysis and discussion: 20 minutes

Prior knowledge required:  none 
Degree of difficulty: easy  
MATERIALS 

· large transparent bowl or an aquarium 

· 250 ml transparent graduated cylinder funnel 

· petri dish covers 

· stand and clamp (optional) 

· ice cubes / cold water 
· water heater / warm water 

· effervescent tablets 

It is easier to compare the experiment with warm and cold water if you do both experiments simultaneously. Colour the water with food colouring (e.g. blue and red) to distinguish the warm and cold experiments and see the results more effectively. 

PROCEDURE
1. Fill the bowl half-full with cold or warm water. 

2. Fill the graduated cylinder to the brim with water from the bowl and place it carefully upside down in the bowl. Be sure that no water spills out of the cylinder so that no air bubbles are formed. To do this, cover the opening of the full cylinder with a petri dish, invert the cylinder and immerse this in the bowl. Remove the petri dish after the mouth of the cylinder is already under water. 

3. Tilt the graduated cylinder and place the funnel in the opening of the cylinder taking care that there is minimal space between the funnel and the opening of the cylinder and hold it in place. Eventually, the cylinder should sit safely on the funnel. 

4. Place an effervescent tablet carefully but quickly under the funnel. This dissolves immediately in the water. Observe how an air pocket develops at the top of the upside down cylinder. Record the volume of the air space formed in the table below. Repeat the trial several times. For each trial discard the used water and replace this with the same volume of fresh water. 

5. Compare the results you get when using warm and cold water and record your results in the table. What happens with the air space when warm water is used? 

table 1: results 
	formation of an air space inside the graduated cylinder 

	number of effervescent tablets 
	volume of air space formed (ml) 

	trial number 
	cold water 
	warm water 

	1 
	
	

	2 
	
	

	3 
	
	


RESULTS 

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

2. What will be the consequence of a warming ocean? How will this affect the role of the oceans as a CO2 sink? 

3. In which areas of the world will you expect more CO2 uptake into the ocean? Where will it be less? 

