The Role of Carbonate (CO3) and Bicarbonate (HCO3) in the 




Regulation of pH

 When CO2 from the atmosphere reacts with seawater, it i forms carbonic acid

(H2CO3).  This acid is very unstable and further dissociates to form bicarbonate and

carbonate ions. These ions are responsible for the buffering capacity of seawater.  The carbonate ion can react with calcium ions (Ca), which are in excess in

seawater, to form calcium carbonate (CaCO3).   This compound helps form the shells of many sea animals, coral skeletons and the skeletons of microalgae.

In the following experiment aims you will discover how the bicarbonate and carbonate ions regulate the pH of seawater. 

Materials:

6 150 or 250 ml plastic bottles with lids

distilled water and seawater

straws

sodium carbonate (Na2CO3)

sodium bicarbonate (baking soda) (NaHCO3)

Mc Crumb Indicator Solution* with color chart

Procedure:

1. Put 200 ml seawater in 3 bottles and 200 ml of distilled water in 3 bottles.

2. Add 2 grams of Na2CO3 into one of the bottles containing seawater and in

another containing distilled water. Do the same for the NaHCO3.

3.  Record your observations in the Data Table.

3. Add 20 drops of the McCrumb indicator solution in each bottle. Using the color

chart, determine the pH of the water in each bottle.  Record your results.

4. Insert drinking straws through the openings of the bottles.  

5. Blow air through the drinking straw for about 25 seconds to introduce CO2 into the bottles.  Try to blow uniformly. Replace the lids of the bottles and determine the pH.

Record the pH in the table below.

6. Do the same for 50 seconds and 75 seconds. Cover each time to make sure that the CO2 

is not escaping.

DATA TABLE:  ESTIMATED pH

	Water Samples
	Initial Color
	After adding  indicator
	After blowing 25 seconds
	After blowing 50 seconds
	After blowing 75 seconds

	Seawater
	
	
	
	
	

	Seawater with NaHCO3
	
	
	
	
	

	Seawater with Na2CO3
	
	
	
	
	

	Distilled water
	
	
	
	
	

	Distilled water with with NaHCO3
	
	
	
	
	

	Distilled water with Na2CO3
	
	
	
	
	


Data Analysis

Discussion:

1. Was there a difference in the appearance of the water in the different bottles before the addition of the indicator solution?

2. After addition of the indicator solution, how did the pH of the water differ in the

different bottles?

3.  How did the addition of NaCO3 or NaHCO3 to seawater and distilled water prior to bubbling with CO2 affect the pH?

3. What happens to the pH of the water in the bottles after blowing in CO2 into them?

4.  Does addition of NaHCO3 and Na2CO3 to seawater and to distilled water make any

difference with regard to pH changes?

4. What is the effect of the addition of NaHCO3 and NaCO3 on the pH of distilled water

and seawater?

5. Chalk is made of CaCO3.  Grind some chalk with a mortar and pestle and add to the acidic seawater and distilled water. Do you notice any changes in the pH? Why? Is there a difference between the carbonate in the chalk and in the NaHCO3 and in the Na2CO3?

6. Formulate a statement about the roles of HCO3 and CO3 in the buffering

capacity of seawater?
