
Core Lab
Name

 
Ocean 
Acidification

Purpose:  

Learn about the reactions that occur when acid dissolves in water. Observe the reactions of acid with carbonate. Understand how to identify evidence for ocean acidification in a sediment core.

Theory:  

Today we will learn what happens when carbon dioxide (CO2) from the atmosphere dissolves in water, how this changes the acidity of the oceans, and how this affects the growth of carbonate organisms and the burial of their remains at the bottom of the ocean. This lab will investigate the different pathways that carbon can go through once dissolved in the ocean. 
Means of Accomplishment:

First, we will learn what happens when carbon dioxide dissolves in water. Then, we will model the effects of excess carbon on calcifying marine organisms by placing a shell (made of calcium carbonate) into a beaker of dilute hydrochloric acid. Next, we will see how ocean acidification can affect our sediment cores by reacting hydrochloric acid with calcium carbonate powder. Using stoichiometry and taking careful measurements we will be able to determine what is happening during these chemical reactions.

Reactions when CO2 dissolves in water:
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WRITE DOWN ALL THE CHEMICAL FORMULAS!

Directions Part I:

1. Determine the mass of a clean and dry 250mL beaker.

2. Measure ~2 g of calcium carbonate powder CaCO3.

3. Determine the mass of the beaker with the powder.

4. Measure ~30 mL 2M HCl in a beaker. 

5. Add HCl to CaCO3 powder using a dropper—just a few drops at a time! 

6. Keep adding HCl until you cannot see anymore CaCO3 powder—add the acid slowly and allow bubbling to stop until you add more.

7. Record how much HCl is remaining in the beaker.

8. Determine the mass of the beaker with the final product.

Data:  

1. Mass of empty beaker: 


_________________
2. Mass of beaker w/ CaCO3:

_________________


3. Mass of beaker w/ final product:

_________________

Calculations:

1. Mass of CaCO3:  

_________________

2. Mass of final product:

_________________

Observations:

1. What was observed during the reaction?  What was being produced?

Questions:

1. From the amount of calcium carbonate CaCO3 and HCl used, how much CO2 did you produce?

CaCO3    +   2 HCl     (    H2O    +    CO2    +    CaCl2
2. Is the mass of the final product equal to the mass of CaCO3 plus the mass of HCl added? Why not? What is the mass of HCl added?
Directions Part II:

1. Pick up a clean and dry 100 mL beaker.

2. Determine and record the mass of 1 shell and place in beaker.

3. Add 1 M HCl to beaker to cover shell.

4. Record observations. What is happening to the shell?

5. Next class—remove shell from HCl and place on a paper towel to dry

6. Next class—determine and record the mass of the shell.

Data:


1. Mass of shell on day 1: 

_________________


2. Mass of shell on day 3:

_________________

Calculations: 

1. Change in shell mass: 







_________________

Questions:

1. Why did the shell mass change?

2. Is this the same chemical reaction as in Part I?
Directions Part III: 
1. Your core has recently had ~100 mL of carbonate added to it.

2. Add 10 mL of 6 M HCl to the core.

3. Observe what happens.

Questions:

1. Do you think the final volume of the carbonate layer will be 100 mL? More? Less? Why?

2. Why did we use stronger acid in this part of the lab?

3. If you assume that the amount of carbonate in your sediment core represents a 



given interval of time, what effect does this change in carbonate volume


have on your interpretation of the amount of time represented?

