Lab: Hydrolysis and pH of Salt Solutions



Name(s):

AP Chemistry






Date:


Pd:

Objective: To predict and verify the pH of 0.10 M solutions of various salt solutions.

Given:
Kb3 of aluminum hydroxide = 1.7 x 10-7

Kb2 of copper (II) hydroxide = 2.5 x 10-6

Kb2 of zinc hydroxide = 1.02 x 10-8

See Appendix D for other equilibrium constants.
Materials:

Distilled water bottle

pH probe, LabPro, & calculator

100-mL volumetric flask

(2) 100-mL beakers

Electric balance

Scoopula


Group 1 = sodium acetate (anhydrous)

Group 2 = sodium chloride (anhydrous)

Group 3 = sodium carbonate (anhydrous)

Group 4 = ammonium chloride (anhydrous)

Group 5 = zinc chloride (anhydrous)

Group 6 = copper (II) nitrate•3 H2O

Group 7 = potassium aluminum sulfate•12 H2O

Group 8 = potassium bromide (anhydrous)

Pre-lab: Determine what mass of the salt assigned to your group is necessary to create 100.0 mL of a 0.10 M solution.

Procedure:

1. Using the 100-mL volumetric flask, create 100.0 mL of a 0.10 M solution of the salt assigned to your group.  Show the instructor when you are finished.

2. Transfer the solution to the beaker and determine the pH.  Verify the value with two other pH probes.  Average the results and share your result with the class.

3. Measure the pH of a sample of distilled water and record your result.

4. Dispose of solutions #1 – 4 and #7 – 8 down the drain.  Groups #5 and 6 pour the solutions in the special waste container.)

Calculations/Analysis:

· Calculate the theoretical pH of each 0.10 M solution.

· Calculate the % error of predicted and actual pH’s

Discussion Questions:

1. Record the physical procedure you used to create the 0.10 M salt solution.

2. Besides confirming that the water does not hydrolyze to any great extent, why was the pH of distilled water tested?  What can you conclude from the result?

Data and Results: Fill in the formula, ions, equilibrium equations and expressions, constant, pH’s, and % error.
	0.10 M Solution
	Ion Expected to Hydrolyze
	Spectator Ion
	Net-Ionic Equation for Hydrolysis
	Equilibrium Expression

(specify Ka, K​b, Kw)
	Value of Equilibrium Constant

(specify Ka, K​b, Kw) 
	Theoretical pH
	Actual pH
	% Error

	Distilled water

H2O
	None
	None
	None
	
	
	
	
	

	Example:

Sodium acetate

NaC2H3O2
	C2H3O2-
	Na+
	C2H3O2- (aq) + H2O (l) 

↔

HC2H3O2 (aq) + OH- (aq)
	Kb = [HC2H3O2][OH-]
[C2H3O2-]
	Kb = 5.6 x 10-10
	8.87
	
	

	Sodium chloride
	
	
	
	
	
	
	
	

	Sodium carbonate
	
	
	
	
	
	
	
	

	Ammonium chloride
	
	
	
	
	
	
	
	

	Zinc chloride
	
	
	
	
	
	
	
	

	Copper (II) nitrate
	
	
	
	
	
	
	
	

	Potassium aluminum sulfate
	
	
	
	
	
	
	
	

	Potassium bromide
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