HACH Kits - Carbon Dioxide

Introduction:


Carbon dioxide is a component of the atmosphere and a product of respiration.  It is present in ground waters.  Usually the concentration of carbon dioxide is below 10 mg/L.  However, higher concentrations are often found.  Higher concentrations of carbon dioxide are not harmful to humans.  Carbon dioxide is added to soft drinks to give the  "fizz."
Carbon dioxide dissolves in water to produce carbonic acid.  Therefore high concentrations are corrosive and can be harmful to fish.


The analysis for carbon dioxide involves a titration using a phenolphthalein indicator and a standard sodium hydroxide solution.  The assumption is made that strong mineral acids are absent or in such low concentration as to not significantly alter the results.  Care must be taken to minimize the loss of carbon dioxide from the sample through aeration or changes in temperature.  The sodium hydroxide reacts with the carbon dioxide in the form of carbonic acid in two steps.  In the first step, a hydrogen carbonate ion is formed which then reacts with additional sodium hydroxide to form carbonate ion.




CO2 + H2O --> H2CO3



H2CO3 + NaOH --> NaHCO3 + H2O




NaHCO3 + NaOH --> Na2CO3 + H2O


The conversion to bicarbonate ion (eq 2) is complete at a pH of 8.3, so an indicator with an end point above 8.3 must be used.  Phenolphthalein is therefore an acceptable indicator.  The sodium hydroxide needs to be pure and free of carbonates that will interfere with the titration.

Purpose:


The purpose of this experiment is to determine the quality of a sample of water by using a sodium hydroxide titration to determine the amount of carbon dioxide present.







Name ______________________________







Name ______________________________







Period ______________________________







Date _______________________________

HACH Kits - Carbon Dioxide

Data Table:

	
	Trial 1
	Trial 2
	Trial 3

	Initial reading Buret
	
	
	

	Final reading Buret
	
	
	

	Vol. NaOH
	
	
	

	Conc. CO2 mg/L
	
	
	


Questions:
1.
How do the results compare with the common level of 10 mg/L?

2.
What percent is the carbon dioxide level above the common level of 10 mg/L?  
Show calculations.

3.
Explain why an acid-base titration method may be used to measure the 
concentration of dissolved carbon dioxide.

