Background

When CO2 dissolves in seawater, it reacts to form carbonic acid (H2CO3-) 
(1)
CO2 +H2O(H2CO3-
Carbonic acid can disassociate to form bicarbonate (HCO3) 
(2)
H2CO3 ( H+ + HCO3-
Bicarbonate can then disassociate to form carbonate ions (HCO3-) 
(3)
HCO3 ( H+ + CO32-
Some marine organisms use bicarbonate to form the compound calcium carbonate (CaCO3),

(4)
2HCO3- + Ca2+ ( CaCO3 + CO2 + H2O

which they utilize in building skeletons as in coral reefs, or protective shells as in snails. For that reason alone, bicarbonate is an extremely important component of the dissolved materials in the ocean.

However, carbonate ions are also very important, for they are chiefly responsible for buffering the ocean against changes in pH. If an acid is added to seawater, the carbonate ion ties up the excess H+, which results in the production of carbonic acid

(5)
CO32- + H2SO4 (sulfuric acid, for example) ( H2CO3 + SO42- If a base is added, carbonic acid will donate hydrogen ions, which neutralize the excess OH-. Because of this, carbonate ions regulate the pH of seawater. (source mbari 2008 smile teacher workshop, “Dissolving Issues: Ocean Acidification”
Part 5: What can change the pH in an aquatic ecosystem?  



Procedure:  

1. Carefully place the cup of BTB water into the bag. Use the tray as the flat surface.
2. Seal the bag almost completely, leaving a small opening for the straw.

3. Insert the straw into the small opening. Hold the gat doled around the straw as much as possible. Exhale a few deep breaths through the straw into the air in the bag, NOT directly into the BTB water in the cup.  Immediately remove the straw and seal the bag. Note what happens.

4. Let it sit for about 20 minutes. Note what happens.

Procedure:

1. Open the jar of BTB water. Exhale into the jar a few times, then quickly screw on the lid. 
2. Shake the jar hard a few times, then hold it in front of a white background. Note what happens.
Question/analysis
1. In both procedures you introduced CO2 into the “atmosphere” surrounding the BTB water. Describe what happened after this gas was introduced.
2. What was different between the two activities? This is you manipulated variable. List it.

3. What happened as a result of this difference? This is you dependent variable. List it.

4. Does water absorb CO2? Use evidence to support your answer.

 What happens to calcium carbonate in weak acids (or a model of acidification in the ocean)? 
1. Collect together beakers, pH paper, shells, motar and pestle, acidic liquids and test tubes and holder. 
      a. Label 2 of your test tubes “control 1” and “experiment 1” 
      b. Pour 25ml of tap water into each and measure the pH with an indicator paper. Record both pH

          values on data sheet. 
     c. Using a mortar and pestle, crush the shells into a fairly fine dust. Weigh the crushed shells on a scale and record on data sheet. You will need to use an equal amount of crushed shells for each test tube.
     d. Place an equal amount of the crushed shells in control 1 and in experiment 1 test tube.
     e. Measure the pH for both test tubes again. 

     f. Measure out 25ml of lemon juice and add this to experiment 1 test tube only.
     g. Measure the pH for both again and record any observations.
  2. Repeat step 1, a-g above, this time marking the test tubes as “control 2” and “experiment 2”, using     vinegar as the new variable. Mark results on data sheet.

  3. Repeat step 1, a-g above, this time marking the test tubes as “control 3” and “experiment 3”, using soda as the new variable. Mark results on data sheet #2.

 4. Leave the shells to sit in each test tube for 10-20 min
 5.  After the time is up, take the pH of each of the liquids and record in data. Remove the shells from experiment 1, blot them gently with paper towel and weigh. Repeat with control 1. Record results.

6. Repeat step 5 with experiment 2 and control 2. 
7. Repeat step 5 with experiment 3 and control 3.
Question/Analysis

1.  Why did we use shells to model what happens to calcium carbonate in weak acids?
2. What happened in each of the experiments? How did the shells react? Did they
   fizz? Did they just sit there?

3. If your shells fizzed, why do you think they did that? What is the production of gas a clue of?
4. Were there any different/similar results between the variables? 

5. Why were only weak acids used for testing?
6. What happens to the CO2 from the atmosphere that is absorbed by the ocean?(read background)
