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Determining the Ksp for Calcium Hydroxide Pre-lab (Teacher’s Notes)

These questions are to be answered prior to beginning the experiment. You may begin the experiment once I have checked the pre-lab for completion.

What does a “saturated solution of calcium hydroxide” mean? Explain your answer by providing the equilibrium equation
This means a solution has the maximum number of dissolved solute at a certain temperature. The undissolved state and dissolved state are in equilibrium and can be represented by the equation: Ca(OH)2 ↔ Ca2+ + 2OH-

What is Ksp and why is it used?
When the dissolving rate is equal to the precipitating rate, the equilibrium constant, Ksp (solubility product constant), is used to represent how soluble a substance is.
What is the Ksp expression for calcium hydroxide?

Ksp = [Ca2+] [OH-]2

Compare having a large Ksp versus a low Ksp.

Large Ksp= higher solubility

Low Ksp= lower solubility

Why must fresh calcium hydroxide be made before performing the experiment?

If not made fresh, carbon dioxide will react to form calcium carbonate precipitate.

Brainstorm ways in which the Ksp of a substance may be affected.

Temperature, initial volume
What are some safety precautions for this lab?

Calcium hydroxide is caustic and corrosive! Wear goggles, gloves and an apron. Know where the eye wash station is before beginning.
Solubility Lab (Teacher’s Notes)
Data Analysis 
1) Determine the average number of drops of HCl used.
(27 + 28 + 28) / 3 = 28 drops
2) At equivalence point, the moles of H+ are equal to the moles of OH-. Determine the initial concentration of OH-. (hint: use drops as the unit for volume) 

nH+ = nOH-
CH+VH+ = COH-VOH-
(0.10 M) (28 drops) = COH- (50 drops)

(0.10M x 28 drops) / (50 drops) = COH-
0.056 M = COH-
3) Determine the concentration of Ca2+. 
Ca(OH)2 ( Ca2+ + 2OH-
[Ca2+] = 0.5 x [OH-]
[Ca2+] = 0.5 x 0.056M
[Ca2+] = 0.028M

4) Determine the Ksp of Ca(OH)2.

Ksp = [Ca2+] [OH-]2
Ksp = (0.028) (0.056)2
Ksp = 8.8 x 10-5
5) Determine the concentration of a saturated Ca(OH)2 solution in mol/L and g/L. 
It is the same as [Ca2+] or 0.028M. 

(0.028 mol Ca(OH)2 /L) x (74 g Ca(OH)2 / mol) = 2.07 g/L 

Question Answers

1. The word saturated implies a great deal in ordinary usage. In chemistry, it means as much solute dissolved as possible. So, a solution can have as much solute as possible dissolved, but still be very dilute. This statement applies to saturated solutions of insoluble salts (i.e., sparingly soluble salts). 

2. For every x moles of Ca(OH)2 that dissolve, the solution has x moles of Ca2+ and 2x moles of OH-. Substituting these into the Ksp expression: 

Ksp = [Ca2+][OH-]2 = (x) (2x)2 = 4x3 

3. Less Ca(OH)2 is expect to dissolve. One way to express this is in terms of the common ion effect. Adding OH- drives the equilibrium away from the OH- side toward the undissolved Ca(OH)2 side. 

Ca(OH)2 --> Ca2+ + 2 OH- 

4. NaCl is very soluble and therefore, has a large Ksp. The solubility product constant is normally used for substances with low solubility, like calcium hydroxide.

5. An increase in temperature should increase Ksp. Changing the volume should have no effect as the concentration remains the same. 
