Teacher/Student Version

Air Today, Oceans Tomorrow
What happens when CO2   in the air dissolves in the oceans?

Key Concept

As the concentration of CO2 in the atmosphere rises, excess CO2 dissolves in the oceans, making them slightly more acidic.  This phenomenon is called ocean acidification.
What You Should Know
· The concentration of CO2 in Earth’s atmosphere has increased since the Industrial Revolution.
· The chemistry of the ocean is dependent on the chemistry of the atmosphere.  If there is more CO2 in the atmosphere, the concentration of CO2 dissolved in the ocean will increase as well
· When CO2 dissolves in seawater, it forms carbonic acid, which releases hydrogen ions into solution.  Here are the equations that represent this process

CO2 + H2O <-> H2CO3

Carbon dioxide combines with water to form carbonic acid

H2CO3 <-> H+ + HCO3-
Carbonic acid dissociates (comes apart) and forms hydrogen and bicarbonate ions

· pH is defined as the –log[H+] (the negative log of the concentration of hydrogen ions).  Therefore, more hydrogen ions in the solution make the pH lower.  

· The current pH of the ocean is about 8.16.  Based on the emissions scenarios of the Intergovernmental Panel on Climate Change (IPCC) and general circulation models, we expect a drop in ocean pH of about 0.4 pH units by the end of this century

· This phenomenon, called ocean acidification, is expected to have major consequences for marine organisms.  You can find more information on the chemistry of ocean acidification on the Ocean Acidification Network: http://ioc3.unesco.org/oanet/FAQacidity.html
Materials (per student or group of students)
· Tall clear cup or beaker
· Tap water

· Drinking straw

· 2 pH strips
· Bromothymol blue solution in a dropper bottle
The Prediction

When we blow into water, what happens to its pH? How will we be able to tell whether the pH has changed using pH strips and bromothymol blue indicator?
Investigation

1) Fill the cup halfway with water.
2) Add 2 drops of bromothymol blue solution.  Record the color of the solution
3) Measure the pH of the water using pH strip and record.

4) Blow through the straw into the water for 2-3 minutes.  Record what happens to the color of the solution.
5) Re-measure the pH of the water and record.
6) Leave the water with indicator solution on the desk while you discuss your results.  Does the indicator color change?
Discussion

1) What happened to the pH as you exhaled into the water with the straw?

2) How did you know the pH was changing as you blew into the water?
3) What is happening to our oceans as the concentration of CO2 increases in our atmosphere?
4) If you wanted to go measure the pH of the ocean right now, which method (pH paper or bromothymol blue) would you use and why?  

5) An important goal of scientists is to monitor the pH of the ocean over time.  How do you think they do this?  

6) Is blowing into water a good model for the process of ocean acidification?

7) Do you think we slow down, stop, or reverse ocean acidification?  How?
What’s Happening?

Blowing into the straw causes carbon dioxide to dissolve in the water, forming a solution of carbonic acid.  The bromothymol blue indicator should turn from blue to green to yellow as the solution becomes more acidifc.  The pH reading should be lower than the baseline reading prior to blowing into the straw. If the baseline pH for the water is 7.0 (neutral), you would expect that the pH value after bubbling would be a value less than 7.0, which is in the acidic range.  
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Air Today, Oceans Tomorrow Data Sheet

Prediction

What will happen to the pH of the water after blowing into it for a few minutes?

________________________________________________________________

Data Table
                                                   Color of indicator


pH
	Before blowing into water


	
	

	After blowing into water for 2 minutes


	
	

	After blowing into water for 3 minutes


	
	


Explanation of ph scale

The pH scale is used to indicate the acidity of a solution. The pH may range from 0 to 14, where 0 is the most acidic, 14 the most basic and 7 is neutral. pH is really a measurement of the concentration of hydrogen ions (H+). The more hydrogen ions in a solution, the more acidic it is, and therefore the lower its pH.






