Experiment 7

GRAVIMETRIC DETERMINATION OF CHLORIDE AS AgCl

2 lab periods

A sample containing chloride can be analyzed by precipitation of silver chloride from acid solution, followed by digestion, filtration, washing, drying and weighing:

Ag+ + Cl-   
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Prelaboratory Assignment

A weight of 0.4158 g AgCl is obtained after dissolution, precipitation, and ignition of a 2.3779-g sample containing only Mg(NO3)2 and MgCl2. Calculate the percent (w/w) of MgCl2  in the sample.

Chemicals and Supplies
Underlined in Procedure
Procedure
1. Your “unknown” contains a mixture of sodium and potassium chlorides.  The previous lab period, dry the unknown at 110(C in oven for 1 hr in a weighing bottle.  Allow the weighing bottle to cool in a desiccator for about 5 minutes.  Place the desiccator lid so that the desiccator is not sealed (otherwise, the air inside the desiccator will expand and pop off the lid.)  After about 5 minutes, slide the lid on the desiccator so that it is sealed and store it in your cupboard until the following lab period.

2. Also, prepare clean, labeled sintered-glass filtering crucibles. First wash with base (ammonium hydroxide), then a final wash with nitric acid. Dry in the 110(C oven for an hour.  Cool them in the desiccator for 20-25 min and weigh (to (0.0001 g).  Store them in your desiccator.

3. The following lab period, weigh about 0.5 g of the unknown (to (0.0001 g) into three 400-mL beakers. Dissolve in distilled water and cover the beakers when they are not being used.

4. Dilute the solutions to about 150 mL with distilled water.  Add 0.5 mL of nitric acid.

5. Heat the solution to about 80(C (until you see steam above the solution) and slowly add about 50 mL of 0.2 F AgNO3, stirring continuously, until the supernatent liquid is clear.  Take care to prevent the solution from bumping.  Let the precipitate settle and add a couple of drops of the AgNO3 solution to test for completeness of the precipitation.

6. Prepare separately a wash solution of dilute HNO3 containing 1 mL HNO3 per 300 mL of water.

7. Assemble the weighed filtering crucible in the filtering system.  Apply and maintain suction.

8. Decant the supernatent liquid through the crucible.  Add about 10 mL wash solution to the precipitate that is still in the beaker.  Stir and let settle.  Decant off the wash solution through the crucible.  Repeat this washing procedure four times.

9. Transfer the precipitate quantitatively into the crucible using a rubber policeman.  Wash the precipitate with small volumes of wash solution.  Keep the precipitate slightly damp except on the last wash, then filter dry.

10. Break the suction and remove the crucible from the holder.  Wash the outside with the minimum amount of water.  Place in beaker and cover the beaker with a watch glass.

11. Dry the filtering crucible in the oven at 110(C until ten minutes before the end of the period and transfer it to your desiccator, using the same procedure that you used earlier for the clean filtering crucible.  Store it in your desiccator until the next lab period.

12. Take the three filtering crucibles out of the desiccator and put them back in the 110(C oven for 45 minutes.  Cool (25 minutes) and weigh (to (0.0001 g).  Redry (30 minutes) and reweigh until constant weight is attained (to (0.0002 g).
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Sample calculation

Questions

1. Why should the crucible be cooled before weighing?

2. Why do you add nitric acid to the solution before adding the silver nitrate solution?

3. Why do you heat the solution before adding the precipitant?

4. Why do you wash the precipitate with a solution of dilute HNO3?
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