Gateway 125,126, 130
Fall 2006
Studio 8c p4

Studio 8c:  10/27/06:  Aqueous Cases Well Wishes: Determining Chloride at the Muskov’s Septic Tank.
 

Reading:  5.7-5.8 p 198-203.

Group assignments:  A Recorder;  B Technician;  C Leader
In order to determine chloride concentration by precipitation titration, CrO4-2 is added to the unknown chloride solutions.  Then Ag+  ions are added slowly to the solutions.   The silver ions combine with the chloride ions to form the white precipitate silver chloride.

Ag+(aq)  +  Cl-(aq)  (  AgCl(s)
Once enough silver ions have been added to react with all of the chloride ions, any extra silver ions that are added will combine with the chromate ions forming an orange-red precipitate as Ag2CrO4, signaling the endpoint.

 2 Ag+(aq)   +  CrO4-2(aq)  ( Ag2CrO4(s)
Caution! K2CrO4 is a suspected carcinogen, and AgNO3 will stain your skin.  Wear gloves at all times! Dispose of ALL solutions in marked waste containers placed in the hood.

I. Rinse and fill your buret with the 0.0025M AgNO3 solution provided. 

II. Add 125 mL of the septic system effluent to a 125-mL Erlenmeyer flask. Add 1 mL of the potassium chromate indicator solution.

III. Add a stir bar and begin stirring against a white background. Titrate with AgNO3. You will first see the appearance of white AgCl(s), and then see an orange color/precipitate forming, which is Ag2CrO4. Add AgNO3 until the orange Ag2CrO4 precipitate persists and can be seen throughout the solution. 

IV. Repeat titration with 3-4 more aliquots of septic system effluent. 

Tips:  The prep says that you should see the bright orange Ag2CrO4 color change at the end of your titration.  (To see what this looks like mix some silver nitrate directly with the potassium chromate.)  If this orange precipitate gets too dilute and as it mixes with the white silver chloride precipitate, it may appear light pink and may be hard to distinguish.  If this happens, try adding more (2x as much) K2CrO4 to your sample before starting the titration.  

Data page

1) Use your experimental data to determine the concentration of chloride in the septic system effluent.  (You know the volume of effluent used, the concentration of AgNO3, the volume of AgNO3, and the reaction equation.)

2)  What are your sources of experimental error and how would these affect your results?

3) Find the concentration of chloride that enters the aquifer from the ground water and the septic tank.  (Don't forget the 80:20 factor.)  What assumption did you make?  (It may help to refer back to the diagram in Studio 8a.)

4) Find the dilution factor of the aquifer.

5) Using the dilution factor, calculate the nitrate that the septic system contributes to the well water.

 

6) Are the Muskov's polluting their drinking water with nitrate?

7)  Are there any outstanding issues in this case study?
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