Ocean Acidification Lab Teacher's Notes

Notes for Day 1:


Today's big take-home message for students is that under-saturated water, not just acid, will dissolve calcium carbonate. We ran this lab with actual sea shells, but we recommend running it with chalk. The vinegar reacted vigorously with the shells and with the chalk. There was some dissolution of shells in DI water, but it was so subtle that most students did not see it until it was pointed out. Chalk is made out of a mixture of calcium carbonate and gypsum, but the gypsum won't dissolve on the timescale of this lab. Because it is made by an industrial process instead of the exact control of a biological system, and because it has no organic matrix inside the shell on which crystallization is patterned, the chalk has greater surface area, is more poorly formed, and is easier to dissolve. It is easy to see bubbles escaping from chalk dropped into both the DI water and the vinegar. 


Students will still note that the chalk in the vinegar bubbles more forcefully, but you can point out that even if we were to burn all the carbon buried as coal, oil, and natural gas, the ocean pH would not get below 7. They should know after today that this is not acidic, and therefore it cannot be acid attack (as with the vinegar) that will cause problems for carbonate-secreting organisms. However, the lower pH will lower the concentration of carbonate ions, thus rendering calcium carbonate more susceptible to dissolution.  

Notes for Day 2: 

· It is highly recommended that you set up the burettes yourself before the lab. Students should wear protective eye-wear. 

· For this lab, we used actual shells. Chalk is inadvisable, as it falls apart too rapidly, and is thus impossible to weigh after the fact. 

· We originally tried this with carbonated water instead of vinegar, but it lost its fizz too rapidly, and the pH was not low enough to dissolve a measurable mass of the shells given the sensitivity of our scale. The original attraction to carbonated water was that this is a great analogy for how high atmospheric pressures of CO2 can acidify water. If the carbonated water has ascorbic acid in it as well, it may be a different story, but that's kind of cheating, isn't it?

· Students often forgot to mark the starting volume of acid in their burette. Emphasize this point. 

· Students typically observed a pH change of only 0.2 pH units in 10 minutes in vinegar. So, whatever method used to measure the pH should have a resolution of at least .1 pH units. We used digital pH meters.

· Students frequently asked about the calculations part. Almost as frequently, they hadn't read through the entire section. As it is good scientific practice to read the whole procedure before beginning anyway, encourage them to do so, and this will often times answer their questions.  

