
  Exp 5 The Solubility Product of Calcium Hydroxide

Introduction

When any salt is added to water, at least some of it dissolves into ions.  When solid 
stops dissolving, the solution and the solid are in equilibrium.  This is illustrated below for 
silver bromide (AgBr).

AgBr(s)             Ag+(aq)  +  Br-(aq)
"solubility product" =     Ksp   =  [Ag+][Br-]

At equilibrium, the ion concentrations multiply together through the "solubility product" to give a constant 
Ksp.  ("Insoluble" salts simply have very small Ksp’s so very little dissolves.  AgBr is one of these.)  

Experimental Objective.

In this experiment, we will measure the concentration of Ca2+(aq) in equilibrium with modestly 
soluble Ca(OH)2(s) and then calculate the Ksp for Ca(OH)2. 

Ca(OH)2                Ca2+  +  2OH-

Ksp = [Ca2+][OH-]2

Titration of Ca2+ with EDTA4-.  We are going to sample a solution in equilibrium with solid 
Ca(OH)2 and then titrate the Ca2+ ions with a solution of EDTA4- (ethylenediamine tetraacetate).  One 

mole of EDTA4- will react with one mole of Ca2+ to form Ca(EDTA)2-, 
a "complex ion".

Ca2+  +  EDTA4-                 Ca(EDTA)2-

The indicator.  In the same way pH indicators change color when they react with H+, 
the indicator "Eriochrome Black T" (abbreviated as EBT) changes in the presence of Ca2+.  
The Ca2+ reacts with blue EBT to make its color change to red. 

Ca2+  +  EBT            Ca(EBT)2+
(blue)    (red)

When EDTA reacts with all the Ca2+, the indicator EBT looses its Ca2+ and reverts from red back to its 
original blue.  This color change will indicate the endpoint where all the Ca2+ has reacted with the EDTA.  
At this point, we can calculate the moles of EDTA added, the moles of Ca2+ it reacted with, the amount of 
OH- that had to accompany this Ca2+ in solution [assuming it all came from Ca(OH)2], and finally the 
Ksp of the Ca(OH)2.   

 Important Notes

This is a quick experiment, so you are expected to complete the report form and give it to your 
instructor before leaving.  



You may work in groups of 2 (but no larger without explicit permission from your instructor).  

The questions at the end of the procedure must be completed and returned to your instructor one 
week after completing the experiment.  

 Though you are not expected to copy the detailed procedure in to your notebook, you are expected 
to summarize the procedure in your own words.  Include important details such as about reagents 
and indicators you used.  This will be important for notebook quizzes.  No photocopies are 
allowed.  Include spaces for you to write results.  

 You are also expected to record all results in your notebook as you collect them.  

Experimental Procedure.

1. Pour 50 mL of saturated calcium hydroxide Ca(OH)2 solution into a 125 mL beaker.  
DO NOT shake up the stock bottle.  It is saturated and solid will be on the bottom.

2. Fold a piece of filter paper into a cone and fit it into a funnel.  Your instructor will demonstrate the 
folding technique.

3. Pour your calcium hydroxide Ca(OH)2 solution into the paper cone and allow the solution to drip 
into a dry 250 mL Erlenmeyer flask.  

4.  Remember to cover this flask with a 30 mL beaker when you are not pipetting from it.

5.  Measure the temperature of your solution with a dry thermometer. 

6.  Pour 75 mL of EDTA solution into a dry 125 mL Erlenmeyer flask.  

7.  Rinse a clean burette three times with 2-3 mL portions of this EDTA solution.

8.  Fill the burette with the EDTA solution.

9.  Into a 250 mL Erlenmeyer flask:
 Pipette 10 mL of the filtered calcium hydroxide Ca(OH)2 solution.
 Add 2 drops of Eriochrome Black T indicator to the 250 mL Erlenmeyer.

10. Titrate the calcium hydroxide Ca(OH)2 solution with the EDTA solution until the indicator 
changes form reddish to a pure blue.  Careful, a purplish (reddish-blue) color is not the end point, 
but it does show that your are near the end point.  

11. Repeat the titration two more times.  
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Prelaboratory Exercises
Name:
Date:
Lab Instructor:

A student titrates a 10.0 mL solution of calcium hydroxide with 0.1000 M EDTA ( 
ethylendiaminetetraacetic acid) and obtains the following results.

Initial burette reading: 0.20 mL
Final burette reading:  5.75 mL

 1. Calculate the number of moles of EDTA added during the titration.

2. Calculate the molarity of the calcium hydroxide solution.

3. Calculate the number of moles of OH- present in the 10.0 mL sample of calcium 
hydroxide.
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Laboratory Report Form
Name:
Date:
Lab Instructor:

Complete the following Table 

Experimental Results Run #1 Run #2 Run #3

Temperature

Initial Burette Reading

Final Burette Reading

Volume of EDTA solution

Moles of EDTA

Moles of Calcium ion

Volume of Calcium Hydroxide 
Solution
Calcium Ion Concentration (M)

Hydroxide Ion Concentration 
(M)
Experimental  Ksp

Average Ksp 

Experiment #5

The Solubility Product of Calcium Hydroxide Page 5



Questions

1. In this experiment the only source of Ca2+ ions is Ca(OH)2. Using your Ksp value, 
calculate the solubility of Ca(OH)2 ( in moles / liter) in 0.30 M NaOH. [hint: The amount of 
hrdroxide from the NaOH >> Ca(OH)2 ]

2. Calculate the solubility ( moles/liter) of Mg(OH)2 in water. The Ksp = 5.0 x 10-11.

3. If the Cr3+ concentration in a saturated solution of Cr(OH)3 was found to be 4.0 x 10-6 

M, the what is its Ksp? 
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