
Determination of the Ksp Value of Mg(OH)2 and Ca(OH)2
Prelab
NAME:_______________________________________ PERIOD:__________

1. A saturated solution of Ca3(PO4)2 is prepared.

a. Write a balanced equation with physical states for the dissolving of Ca3(PO4)2.
b. If the [PO4-3] in the saturated solution is 5.00x10-5, what is the [Ca+2]? Show work.

c. What is the Ksp of Ca3(PO4)2?  Show work.

2. The pH of a saturated solution of Zn(OH)2 is 8.35.

a. Write a balanced equation with physical states for the dissolving of Zn(OH)2.

b. What are the [H3O+] and the [OH-] in the solution? Show work.

c. What is the [Zn+2] in the solution? Show work.

d. Calculate the Ksp of Zn(OH)2. Show work.

Determination of the Ksp Value of Mg(OH)2 and Ca(OH)2

In saturated aqueous solutions of slightly soluble ionic compounds, an equilibrium state exists between the excess solid and the ions in solution. The solubility equilibrium for Ag2CO3 is:

 Ag2CO3 (s)   (   2 Ag+ (aq)   +   CO3-2 (aq)
The equilibrium constant for this equilibrium is called the solubility product constant and is symbolized by Ksp. The solubility product constant involves only the concentrations of the ions in solution. For the equilibrium above, the Ksp expression would be
Ksp = [Ag+]2[CO3-2] = 8.1x10-12
By determining the concentrations of the ions present in a saturated solution of the compound, the value of Ksp can be calculated.


In this experiment, you will measure the pH of saturated aqueous solutions of Mg(OH)2 and Ca(OH)2. The value of the pH allows you to calculate the equilibrium concentration of [H3O+] and [OH-] in the solution. The stoichiometry of each reaction allows you to calculate the equilibrium concentrations of [Mg+2] and [Ca+2]. You will use this data to determine their Ksp values.

Procedure:

1. Pour about 25 mL of the Mg(OH)2 solution into a 50 mL beaker. Keep the stock bottle tightly closed when not in use to minimize the absorption on carbon dioxide from the air.

2. Calibrate the CBL pH probe following your instructor’s directions.

3. From the Main Menu:select 2 Collect Data. Press [ENTER].
4. From Data Collection select 1. Time Graph. Press [ENTER].
5. Remove the pH probe from the storage bottle. Rinse the probe with distilled water.
6. Place the probe in the solution of Mg(OH)2. Record the pH to the nearest 0.01 from the calculator screen.

7. Rinse the pH probe with distilled water.

8. Pour about 25 mL of the Ca(OH)2 solution into a 50 mL beaker. Keep the stock bottle tightly closed when not in use to minimize the absorption on carbon dioxide from the air.

9. Place the probe in the solution of Ca(OH)2. Record the pH to the nearest 0.01 from the calculator screen.
10. Press [+] to QUIT data collection.
11. Rinse the pH probe with distilled water. Place the pH probe in the storage bottle.

12. Complete the date table and show your calculations for the Ksp of each compound.
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Data Table
Write equations for the dissolving of each of the solids in water and write the expression for the Ksp.
Ksp of Mg(OH)2
	pH
	[H3O+]
	pOH
	[OH-]
	[Mg+2]
	Ksp

	
	
	
	
	
	


Ksp of Ca(OH)2
	pH
	[H3O+]
	pOH
	[OH-]
	[Ca+2]
	Ksp

	
	
	
	
	
	


Show your calculations for the concentrations of each of the ions and the value of Ksp.
Follow-up Questions:
1. Which of the compounds is more soluble? Why?

2. A saturated solution of Cd(OH)2 is prepared. Ksp = 1.20x10-14
a. Write a balanced equation with physical states for the dissolving of Cd(OH)2.

b. What is the [OH-] in the saturated solution? Show work.

c. What is the pH of the saturated solution? Show work.
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