SCH4U												November 2016
Lab #8: Estimating the Ksp of PbI2
Introduction:
Several lab techniques can be used to determine the Ksp of an ionic solid. In this lab we will use the idea of estimating Ksp by direct observation; in the next unit we will use the titration process.
To understand the concept of “direct observation”, let us consider the compound AX that has a Ksp value of 1.0 x 10-5. Suppose we mix varying amounts of A+(aq) and X-(aq)  and observe whether a precipitate forms or not, we can estimate the Ksp value. 
Examine the data that has been collected for the compound AX, calculate Q and predict what the observations would be.
	[A+]
	[X-]
	Q
	Precipitate?

	0.010
	0.010
	?
	?

	0.005
	0.005
	?
	?

	0.0010
	0.0010
	?
	?

	0.00050
	0.0010
	?
	?


If you did not know the Ksp for AX, you would not be able to predict whether or not a precipitate would form. But if you observed precipitation formation, you draw the following conclusions:
[bookmark: _GoBack]smallest Q with precipitate > Ksp > largest Q without precipitate
So with this idea in mind, the purpose of this lab will be to estimate the Ksp of PbI2 by finding the maximum Q that does not precipitate and the minimum Q that does.
Materials: 50 mL of 0.010M Pb(NO3)2, 50 mL of 0.010M KI, 50 mL of distilled water, 9 labelled test tubes, test tube rack, 3 well-cleaned 10 mL pipettes, 3 labelled 150 mL or 250 mL beakers
Procedure: Fill 9 test tubes according to the chart below. Mix them well and allow them to sit while they reach equilibrium. Record which mixtures precipitate and which do not. ** NOTE: DO NOT cross-contaminate your pipettes.
	 #
	mL water
	mL I-
	mL Pb2+
	[I-]
	[Pb2+]
	Q
	Precipitate?

	1
	1.00
	5.00
	4.00
	
	
	
	

	2
	2.00
	5.00
	3.00
	
	
	
	

	3
	3.00
	5.00
	2.00
	
	
	
	

	4
	4.00
	5.00
	1.00
	
	
	
	

	5
	2.50
	2.00
	5.50
	
	
	
	

	6
	1.50
	2.50
	6.00
	
	
	
	

	7
	1.50
	2.00
	6.50
	
	
	
	

	8
	2.50
	1.00
	6.50
	
	
	
	

	9
	1.00
	1.00
	8.00
	
	
	
	



Calculations:
1. Calculate the diluted initial concentrations for I- and Pb2+ and fill in the chart.
2. Create the equation and the Ksp expression for PbI2. Calculate Q for each mixture.
3. Determine the range that the Ksp falls within using the idea:
                                             Qminimum with precipitate > Ksp > Qmaximum without precipitate
4. Look up the accepted value for the Ksp for PbI2. Does this value fall within your range?
5. How could you narrow the range that the Ksp lies within?
