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SOLUBILITY PRODUCT CONSTANT AND THE COMMON ION EFFECT
To find a solubility product constant, you need to find the ion concentrations of a saturated solution of the compound.  Since calcium hydroxide is a base, you can find the hydroxide concentration from a titration with acid, using an indicator.  You will do this for calcium hydroxide in water to find Ksp, and in a solution of calcium chloride and compare the solubilities of calcium hydroxide in each solution. 
MATERIALS

a 24-well plate



three  1 mL micro-tip pipettes, labelled

balance




saturated calcium hydroxide solution

toothpick




0.050 mol/L HCl solution

phenolphthalein



saturated Ca(OH)2 in CaCl2 solution
	Wear safety goggles.  Immediately wash off any spills.

When you have finished, dispose of all chemicals in the waste beaker provided by your teacher.  Wash the well plate and put it away, and place the toothpick and micropipettes in the garbage.

Clean your work space.


PROCEDURE

1.
Label the pipettes to hold the calcium hydroxide solution, the hydrochloric acid solution and the calcium hydroxide in calcium chloride solution.

2.
Fill the calcium hydroxide in water pipette, measure its mass and record in observations.

3.
Fill the hydrochloric acid pipette, measure its mass and record in observations.

4.
Fill a well in the well plate  about 1/4 full with calcium hydroxide solution and place it on white paper.  

5.
Add 1-2 drops of phenolphthalein to this well.

6.
Titrate the calcium hydroxide solution with the hydrochloric acid solution drop by drop, stirring constantly with the toothpick.

7.
As soon as a colour change occurs that lasts more than 15 s, stop adding the hydrochloric acid solution.  If you overshoot, add a few drops of the calcium hydroxide solution to the well and resume adding the hydrochloric acid solution more carfully.

8.
Measure and record the mass of each pipette.

9.
Repeat steps 4-8 twice.  Depending on the volume of solution used, you may not need to refill the pipettes.

10.
Fill the calcium hydroxide in calcium chloride pipette, measure its mass, and record in observations.  

11.
Repeat steps 4-9 using the calcium hydroxide in calcium chloride solution instead of the calcium hydroxide in water.

DISCUSSION

1.
Calculate the mass of calcium hydroxide solution used and the mass of hydrochloric acid solution used in the first well.

2.
The solutions are dilute, so you can assume their densities are close to 1.00 g/mL.  Calculate the volume of each solution used.

3.
Using the volume and concentration, calculate the amount of moles of hydrochloric acid used.

4.
Write the balanced neutralization equation for the reaction.  Calculate the moles of calcium hydroxide in the solution.   Use this to find the original concentration of the calcium hydroxide as a saturated solution.

5.
Repeat steps 1-4 for the remaining wells.  Show all work for the first well then record remaining answers in a data table.  Find the average calcium hydroxide concentration for the solution in water and for the solution in calcium chloride.  Use these averages in the remaining calculations.

6.
Write the dissociation equation for calcium hydroxide.  Use this to calculate the concentrations of the ions from the concentration of calcium hydroxide in water.

7.
Write the solubility product constant expression for calcium hydroxide.   Substitute the values of the ion concentration into the solubility product constant expression and find Ksp for calcium hydroxide.

8.
How does the solubility of calcium hydroxide, as found in question #5, compare in the two different solutions?  Explain the reason for the difference.

9.
How would the Ksp value be affected if the original solution of calcium hydroxide is not saturated?

10.
How would the Ksp value be affected if the endpoint of the titration is surpassed?

11.
The accepted value for the Ksp of calcium hydroxide is 6.5x10-6 at 25(C.  Why might yours be different?  Suggest sources of error.

