
Name ______________________________________

Before you begin, save this Lab Report Template on your computer as LastNameAPChem10
Replace the red type as necessary
Title: Solubility Product Constant 
Purpose: 
To determine the solubility product constant for calcium oxalate (CaC2O4)
To practice making serial dilutions

Materials: 

	0.1 M calcium nitrate, Ca(NO3)2

0.1 M sodium oxalate, Na2C2O4 
distilled water
	96-well reaction plate
mini-pipet
toothpicks
black paper


Procedure: 

1. Use column 1 in the 96-well plate for these reactions
Place the reaction plate on top of a sheet of black or dark paper
2. Add 5 drops Ca(NO3)2 to well A1 
3. Add 4 drops of distilled water to wells A2 through A7

4. Use mini-pipet, to add 2 mini-drops from well A1 into well A2 
(Return unused solution back to well A!)
Note: 2 mini-drops = 1 drop from dropper bottle!
5. Repeat the dilution by putting 2 mini-drops from well A2 into well A3 
(Return unused solution back to well A!)

6. Repeat the dilution by 2 mini-drops from well A3 into well A4, 2 mini-drops from well A4 into well A5, 2mini-drops from well A5 into well 6, 2 mini-drops from well A6 into well A7
(Remember to return unused solution back to the appropriate well!)
7. Discard 2 mini-drops from well A7 and then return unused solution back to well A7

8. The results of the serial dilutions are recorded below in Data Table 1
Note: All wells contain 5 drops of solution!
9. Put 1 drop of Na2C2O4 into wells A1 through A7
10. Stir each well with a different toothpick

11. Record initial concentration of Ca(NO3)2 in each well in Data Table 1, below
Note: The concentrations for wells A1—A3 are recorded for you!
12. Wait about 5 minutes and observe results. 

13. Determine the first well, going from A1 to A7 that has no precipitate.
Note: You may have to hold the well-plate up to the light
Assume that the concentration in this well is the maximum ion concentration 
for Na2C2O4, (0.1 M)
14. Determine the concentration of Ca2+ in this well
(see Calculations, below)
15. Calculate the solubility product, Ksp, for CaC2O4
(see Calculations, below)
16. Determine the percent error

Results: 
	Data Table 1: Results of Serial Dilution—Initial Concentration of Ca(NO3)2


	Well
	A1
	A2
	A3
	A4
	A5
	A6
	A7

	Initial Concentration

Ca(NO3)2
	0.1 M
	0.02 M
	0.004 M
	
	
	
	

	Volume (drops)

Ca(NO3)2
	4 drops
	4 drops
	4 drops
	4 drops
	4 drops
	4 drops
	4 drops

	Concentration

Na2C2O4
(Na2C2O4 was not diluted)
	0.1 M
	0.1 M
	0.1 M
	0.1 M
	0.1 M
	0.1 M
	0.1 M

	Volume 

Na2C2O4
	1 drop
	1 drop
	1 drop
	1 drop
	1 drop
	1 drop
	1 drop


Calculations: 
Note: this is a sample calculation! Your value should be different and be based on the concentration of Ca(NO3)2 in the first well that DOES NOT HAVE a precipitate!

Concentration

Let’s assume that there is no precipitate formed in Well A3 
(Actually there should be a precipitate here!)

Use the formula M1V1 = M2V2
	Ca2+ 
(0.004)(4 drops) = (M2 )(5 drops)

M2 = .0032 M = 3.2 x 10-3 M
	C2O42-
 (0.1) (1 drop) = (M2 )(5 drops)

M2 = 0.020 M


Solubility Product Constant
Ksp = [Ca2+] [C2O42-]

Ksp = (3.2 x 10-3) (0.02) = 6.4 x 10-3
The actual value for the Ksp of CaC2O4 at 25 oC is 2.3 x 10-9
Discussion: 

Summarize what you did and comment on the efficacy of this procedure for determining solubility product constants.
What would be the effect on the Ksp of CaC2O4 if you had done this procedure in a very warm room? very cold room? Explain.
Identify sources of error and suggest improvements in the experimental design.
Conclusion:  


State the ksp for Ca(NO3)2 
Reflection:


Personal commentary about what you learned from the lab activity
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