
Measuring the Solubility Product of Ca(OH)2
Calcium hydroxide, Ca(OH)2, is an ionic solid that is slightly soluble in water.  A saturated solution is an equilibrium, that can be represented by the following equation:

Ca(OH)2 (s) [image: image1.png]


 Ca2+ (aq)  +  2OH- (aq)

Because the equilibrium expression is a "product" (the result of multiplying numbers together), and the numbers that you multiply depend on the solubility of the solid, this kind of an equilibrium constant is called the "solubility product", and is represented by the symbol Ksp.  Whenever you see the symbol Ksp you know that it is referring to a solubility equation, written with the solid to the left of the equilibrium sign, and the dissolved products to the right. The Ksp for this reaction will be: Ksp = [Ca2+ (aq)][OH- (aq)]2  Remember that the solid state is not included in a Ksp expression.

Every substance that forms a saturated solution will have a Ksp.   However, for very soluble substances like NaCl, the value is so large that the concept is rarely used.  In slight and low solubility substances, the value of Ksp is a useful quantity that lets us predict and calculate solubilities of substances in solution.  In this experiment you will collect the data that allows you to calculate the solubility of Ca(OH)2.

	PRIVATE

	
	
	PRIVATE "TYPE=PICT;ALT=titration1.jpg (7399 bytes)"
[image: image2.png]



Phenolphthalein indicator should be titrated to a very light pink endpoint.


The hydroxide ions formed when Ca(OH)2 (s) dissolves can be measured by titration with an acid.  From the balanced equilibrium equation, we can see that we do not need to measure the Ca2+ ions, since they are equal to one half of the concentration of OH- ions.  An acid-base titration is a process in which a measured volume of an acid or base is added to a reaction mixture until some acid-base indicator changes color.  In the procedure used in this lab, a dilute solution of HCl is titrated with a saturated solution of Ca(OH)2 to the endpoint of phenolphthalein.

Materials:

· buret 

· 10 to 20 mL pipet, or a second buret 

· about 100 mL of 0.0500 M HCl solution 

· about 100 mL of saturated Ca(OH)2 solution 

· filter paper 

· funnel 

· erlenmeyer flask 

· 2 small beakers 

· phenolphthalein indicator 

Procedures:

While the concentrations used in this experiment are not large, acids and bases are both corrosive, and must always be treated with respect.  Calcium hydroxide (slaked lime) is mildly corrosive, and long term exposure can damage your skin.  Make sure to wear your safety goggles at all times.  A lab apron is also a good idea to avoid staining your clothes.

1. While one person in your lab group sets up and cleans out the burets and pipets (steps 2 and 3), the other should set up a funnel, filter paper, and a clean beaker and filter about 100 mL of saturated Ca(OH)2 solution into a clean beaker.   Because Ca(OH)2 will react with CO2 from the air to form insoluble CaCO3 (s), you may notice the formation of a "skim" across the top of the solution.  To avoid this as much as possible, filter your solution as close as possible to the time it will be used, and do not let it stand around in the air for long periods of time.

2. Rinse the buret a couple of times with a few mL of the filtered Ca(OH)2 solution.  The last time make sure that the tip of the buret is filled.  Then fill the buret to above its zero mark, and let the Ca(OH)2 solution run out into a waste beaker until you are in the calibrated portion. 

3. Rinse the pipet (or the second buret) a couple of times with the HCl solution.   If using a second buret for the acid, make sure its tip is filled with the acid.   Then fill the buret to above its zero mark, and let the HCl run out into a waste beaker until you are in the calibrated portion. 

4. Measure 15 to 20 mL of acid into a clean erlenmeyer flask (you need not dry it).   Record precisely the amount of acid used.  Add one or two drops of phenolphthalein solution.

5. Record the starting level in the Ca(OH)2 buret.  Titrate to a pink endpoint (the pink color should last for about 10 seconds and gradually fade in color).   If you overshoot the endpoint, add more acid, and continue the titration.   Record the final volume.

6. Clean out the erlenmeyer flask with distilled water, and repeat steps 4 and 5 at least 3 times (more if you have sufficient time).  You may need to refill your buret(s).

7. Clean up in the following way (CaCO3 (s) will form on the glass ware, leaving an insoluble film unless you do this): 

· rinse all beakers that contained the Ca(OH)2 solution several times with tap water, and once with distilled water 

· rinse the buret several times with tap water, and then with distilled water 

· pour any excess acid into the beakers, and use a test tube brush to wash down the sides (CaCO3 will dissolve in the HCl) 

· pour the acid through the burets, making sure that it comes into complete contact with all parts of the glass 

· rewash everything with tap, and then distilled water, and allow it to air dry

Conclusion:

1. Calculate the [OH-] from your titration data.  Use the average of all your trials.

2. From the balanced equation, calculate the [Ca2+].

3. Substitute into the Ksp expression, and calculate the value of Ksp
4. Discuss sources of error in this experiment.
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