Chemistry
Stoiciometry Lab II


Limiting Reactant/Excess Reactant Lab

Objectives:

1. Students will perform a double replacement reaction using potassium iodide and lead(II) nitrate which will form the precipitate of lead(II) iodide.

2. Students will calculate the theoretical yield of precipitate formed and determine the percent yield of their experiment.

3. Students will determine which reactant is limiting and how much of the excess reactant remains.

Background:


In double replacement reactions, the ions of two compounds in aqueous solution exchange places to form two new compounds. The equation for this experiment is:



2KI(aq)  +  Pb(NO3)2(aq)  (  2KNO3(aq)  +  PbI2(s)


The potassium nitrate formed remains dissolved in water because it is soluble. Lead(II) iodide is an insoluble yellow precipitate that can be easily recovered using a filtration apparatus. 


The relationship between the moles of substances in the balanced equation allows for stoiciometric calculations. In this lab, the theoretical yield of precipitate formed can be compared to the actual amount recovered to determine the percent yield for the experiment. The limiting reactant can be determined by the initial masses of reactants used and their relationship to the amount of product that could form. Once the limiting reactant is determined, the amount of excess reactant is then calculated.
Hypothesis:

Materials:

Potassium iodide, 0.80 grams


150 mL beaker



Lead(II) nitrate, 1.00 grams


125 mL Erlenmeyer flask

Distilled water




100 mL graduated cylinder

Filter paper




Electronic balance

Funnel





Stirring rod

Weighing paper



Sharpie marker

Plastic spoon

Safety Precautions:

Chemicals used are body tissue irritants. Wash hands with soap and water if exposed or at the end of the lab. Lead(II) nitrate is moderately toxic and a possible carcinogen when ingested.

Procedures:

Day 1:

1. One partner will measure 75.0 mL of distilled water and place it into the 150 mL beaker while the other partner obtains approximately 0.80 grams of potassium iodide from stock station.

2. Record exact mass of potassium iodide in the data table.

3. Pour the potassium iodide into the beaker of water and stir until dissolved. Make observations in data table.

4. Weigh out approximately 1.00 grams of lead(II) nitrate from stock station. Record exact mass in data table.

5. Add the lead(II) nitrate to the potassium iodide solution and stir. Let the reaction occur for 5 minutes, stirring occasionally, and record observations in data table.

6. Obtain a piece of filter paper, write partner names on it using a Sharpie marker, and find the mass. Record mass in data table.

7. Set up the filtering apparatus by placing filter paper in the funnel and the funnel over the 125 mL Erlenmeyer flask.

8. Filter the contents of the beaker. Obtain as much of the precipitate as possible using the spoon to scrape the beaker and rinse using distilled water. 
9. Wash the contents of the filter paper two times with distilled water and let filter through.

10. Make observations of the precipitate and the solution in the data table.

11. Place filter paper with precipitate in the area specified by teacher to dry.

12. Rinse solution in flask down the sink with ample water, clean all equipment, and be seated.

Day 2:

13. Obtain dry filter paper with precipitate.

14. Find its mass and record it in the data table.

15. Throw filter paper with precipitate into trash can.

16. Be seated and address laboratory questions/analysis.

Data Table:

	Mass of KI
	

	Mass of Pb(NO3)2
	

	Mass of Filter Paper
	

	Mass of dry Filter Paper and PbI2
	

	Mass of PbI2 precipitate
	

	Observations:
	

	KI solution
	

	KI  and  Pb(NO3)2 reaction
	

	PbI2 precipitate
	

	KNO3 solution
	


*No calculation or graph section. Perform all calculations in Question/Analysis section.
Question/Analysis:

1. Calculate mass of precipitate actually recovered from the experiment.

2. Determine the limiting reactant based on original quantities of each reactant used in the experiment.

3. Use the amount of limiting reactant to calculate the theoretical yield of lead(II) iodide produced.

4. Determine the percent yield of your experiment.

5. Why is it important to determine which reactant is limiting and how this information used in stoiciometry?

6. List any external factors that prevented you from obtaining a 100% of product.

7. Calculate the grams of excess reactant that was unreacted based on the amount of limiting reactant used.

8. Calculate how many grams of the limiting would be needed to fully consume the excess reactant. (convert from grams of excess reactant used to grams of limiting reactant needed)

Conclusion:


Standard conclusion. Be sure to include discussion on the limiting reactant (use quantitative data) and the percent yield of your experiment based on the theoretical percent yield. If your yield was low, how could it improve?

