
Name ______________________________________

Before you begin, save this Lab Report Template on your computer as LastNameAPChem9a
Title: Mole Ratios of Precipitates 
Purpose/Hypothesis:  
To observe mole ratios of the products of double displacement reactions

To observe the effects of excess and limiting reactants on the amount of precipitate produced
To determine the equivalence point for two double displacement reactions
Materials: 

	0.1 M calcium nitrate, Ca(NO3)2

0.1 M sodium oxalate, Na2C2O4
0.1 M lead II nitrate, Pb(NO3)2

0.1 M potassium iodide, KI
	96-well reaction plate
toothpicks

small beaker


Procedure: 

Lead II Nitrate + Potassium Iodide Reactions (precipitate = PbI2)
1. Use column 1 in the 96-well plate for these reactions

2. Add 1 drop Pb(NO3)2 to well A1, 2 drops to well B1, 3 drops to well C1, 4 drops to D1, and 5 drops to E1

3. Add 5 drops KI to well A1, 4 drops to well B1, 3 drops to well C1, 2 drops to D1, and 1 drop to E1

4. Record the ratio of drops Pb(NO3)2 to drops KI in Data Table 1
5. Mix solutions with toothpick. Use a separate toothpick for each well!

6. Record the appearance of the precipitate that forms in Data Table 1

7. View the well plate from the side and record which well appears to have the most precipitate
8. Determine the limiting reactant and theoretical yield for each well
Sample calculations are shown below 
9. Construct the following multiline graph
Well # vs theoretical yield of PbI2 based on moles Pb(NO3)2 
Well # vs theoretical yield of PbI2 based on moles KI
Note: the intersection of the 2 lines indicates the equivalence point
You may use Create-a Graph, (http://nces.ed.gov/nceskids/createagraph/ , GraphPad http://antoine.frostburg.edu/cgi-bin/senese/graphpad.cgi , or Excel to construct the graphs.
10. What ratio of drops Pb(NO3)2/drops KI corresponds to the well with the most precipitate?
11. Do your predictions from steps 9 and 10 agree with your results for the well with the most precipitate? 

Calcium Nitrate and Sodium Oxalate Reactions (precipitate = CaC2O4)
1. Use column 12 in the 96-well plate for these reactions
2. Repeat the steps you used for the Pb(NO3) + KI reactions!
3. Record your results in Data Table 2 

Results: 
	Data Table 1: Lead II Nitrate + Potassium Iodide Reactions

Balanced Equation: ____ Pb(NO3)2 + ____ KI  (  ____ PbI2  +  ____ KNO3 



	Well
	A1
	A2
	A3
	A4
	A5

	Drops Pb(NO3)2
	1
	2
	3
	4
	5

	Drops KI
	5
	4
	3
	2
	1

	Ratio Drops Pb(NO3)2/KI
	
	
	
	
	

	Well with Most Precipitate
	
	
	
	
	

	Theoretical Yield based on Pb(NO3)2
	
	
	
	
	

	Theoretical Yield based on KI
	
	
	
	
	

	Limiting Reactant
	
	
	
	
	


Paste Graph from Data Table 1 Here

x = Well Number

y1 = Theoretical Yield based on Pb(NO3)2
y2 = Theoretical Yield based on KI

	Data Table 2: Calcium Nitrate + Sodium Oxalate Reactions

Balanced Equation:    ____ Ca(NO3)2 + ____ Na2C2O4 (  ____ PbC2O4 +  ____ NaNO3


	Well
	A1
	A2
	A3
	A4
	A5

	Drops Ca(NO3)2
	1
	2
	3
	4
	5

	Drops Na2C2O4
	5
	4
	3
	2
	1

	Ratio Drops Ca(NO3)2/ Na2C2O4
	
	
	
	
	

	Well with Most Precipitate
	
	
	
	
	

	Theoretical Yield based on Ca(NO3)2
	
	
	
	
	

	Theoretical Yield based on Na2C2O4
	
	
	
	
	

	Limiting Reactant
	
	
	
	
	


Paste Graph from Data Table 2 Here

x = Well Number

y1 = Theoretical Yield based on Ca(NO3)2
y2 = Theoretical Yield based on Na2C2O4
Calculations: 
Show one set of sample calculations for the lead II nitrate reactions and one set for the calcium nitrate reactions. All other calculations may be done on your calculator and recorded in Data Tables 1 and 2, above.
Sample Calculations

Convert drops to moles, assuming that 1 drop = 0.10 mL
1 drop = 0.10 mL = 1.00 x 10-4 L
1.00 x 10-4 L x 0.10 mol/L = 1.00 x 10-5 mol

Determine the limiting reactant and theoretical yield for each well with (PbI2) as the precipitate.
Example Well A1:

1.0 x 10-5 mol Pb(NO3)2 x 1 mol PbI2/mol Pb(NO3)2 = 1.00 x 10-5 mol PbI2
5.0 x 10-5 mol KI x 1 mol PbI2/2 mol KI= 2.5 x 10-5 mol PbI2
For Well A1, (PbNO3)2 is the limiting reagent
Discussion:

Summarize what you did and describe your results making specific reference to your data. All your statements must be supported by evidence from the lab. 

Indicate whether or not you met your purpose and/or if your data supported your hypothesis.

Indicate sources of error.

Suggest improvements in the experimental design.
Conclusion:  


Indicate the mole ratio for the equivalence point for each reaction. 
Reflection:


Personal commentary about what you learned from the lab activity






____________________________________________________________________________________


AP Chemistry
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