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Cleaning Acid Rain with Calcium Carbonate

We have learned that Karst Topography is a type of landscape prevalent in the Valley and Ridge province of Virginia, and that it leads to the formation of cave systems like Luray Caverns. We know that we will find ample amounts of Limestone in Karst regions, and that Limestone is a sedimentary rock with many pores and open spaces that connect to each other. Today we are going to take a closer look at the structure of Limestone, and also the chemical make up of the rock.

MATERIALS(
3 bread tins

4 flat wooden stirrers

1 pestle and mortar

2-3 pieces of sidewalk chalk

2 sponges

1 cup of vinegar

1 dropper

1 stop watch

pH paper

SET UP(
1. Create a Calcium Carbonate Solution

a. Crush 2-3 pieces of sidewalk chalk into a power using the pestle and mortar

b. Transfer the powder to a bread tin

c. Slowly add water and stir until all the powder is dissolved in the water

2. Soak 1 sponge in the Calcium Carbonate Solution and set aside.

3. Set up the “Structurally Correct” model

a. Fill 1 bread tin with just enough water to allow testing with pH paper

b. Lay 2 stirrers across the top of the tin to hold the sponge above the water (see picture below).

c. Soak Sponge in water and set aside.

4. Set up the “Chemically Correct” model

a. Fill 1 bread tin with just enough water to allow testing with pH paper

b. Lay 2 stirrers across the top of the tin to hold the sponge above the water (see picture below).
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We will be conducting two models today that represent different aspects of Limestone and Karst Topography. Before we begin, please answer the following questions on your own or with your group, and then we will discuss them as a class.

1. In what ways does your “Structurally Correct” model show Karst Topography? ____________________________________________________

______________________________________________________________________________________________________________________________________________________________________________________________________

2. In what ways does your “Structurally Correct” model show Limestone’s characteristics? ______________________________________

______________________________________________________________________________________________________________________________________________________________________________________________________

3. In what ways is your model different from Karst Topgraphy and Limestone? ______________________________________________________

______________________________________________________________________________________________________________________________________________________________________________________________________

4. Describe what you think we will be doing with your model. _________

______________________________________________________________________________________________________________________________________________________________________________________________________

DIRECTIONS(
1. Test and record the pH of your water.

2. Add 20 drops of vinegar, and test your water again.

3. Continue adding 20 drops of vinegar and testing your water until you have completely filled out your data table below.

Measuring pH changes between 2 models of Karst Topography

	
	20 drops
	40 drops
	60 drops
	80 drops
	100 drops

	Structurally Correct Model
	
	
	
	
	

	Chemically Correct Model
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Hopefully you noticed a change in the pH level as you added vinegar. Lets take a few moments to consider what we saw.

1. Did the pH of the water increase or decrease as you added vinegar? ________________________________________________________

______________________________________________________________________________________________________________________________________________________________________________________________________

2. Does a decreasing pH mean the water is getting more or less acidic? __________________________________________________________

______________________________________________________________________________________________________________________________________________________________________________________________________

3. Is vinegar an acid or a base? _____________________________________

______________________________________________________________________________________________________________________________________________________________________________________________________

4. If the sponge represents limestone and the water represents groundwater, what do you think the vinegar represents? __________

______________________________________________________________________________________________________________________________________________________________________________________________________

5. In what ways did this model accurately model Karst Topography? __

______________________________________________________________________________________________________________________________________________________________________________________________________

6. In what ways did this inaccurately model of Karst Topography? ____

______________________________________________________________________________________________________________________________________________________________________________________________________

DIRECTIONS(
1. Test and record the pH of your water.

2. Carefully take the sponge that is soaking in Calcium Carbonate solution and transfer it to your “Chemically Correct” model.

3. Add 20 drops of vinegar, and test your water again.

4. Continue adding 20 drops of vinegar and testing your water until you have completely filled out your data table above.

1. Did the pH of the water increase or decrease as you added vinegar? ________________________________________________________

______________________________________________________________________________________________________________________________________________________________________________________________________

2. Why do you think the pH did not change as much as it did without the chalk? _______________________________________________________

______________________________________________________________________________________________________________________________________________________________________________________________________

3. In what ways could we use chalk to help clean up lakes and streams that have become acidic due to pollution? _______________

______________________________________________________________________________________________________________________________________________________________________________________________________
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