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Introduction

There are 2 things that affect the yield of a product in a chemical reaction: the amount of reactant(s) and the percent yield. Since every chemical equation follows a “recipe” (i.e. balanced equation), only certain amounts of products can be obtained with a given amount of reactant(s). Usually, the amount of one of the reactants will be a limiting factor in the amount of product obtained in the reaction. For this reason, this reactant is called a limiting reagent. The other reactant is said to be in excess, since the limiting reagent will “run out” before all of the other reactant is used. In other words, there is more than enough excess reagent to react completely with the limiting reagent.

In an ideal world, chemists would produce exactly as much product as they would predict from a balanced equation. However, there is usually less product obtained than is predicted. For this reason, chemists will often check the percent yield to compare their actual amount with a predicted amount. The formula for percent yield is as follows:
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This allows for chemists to relate their actual yield with what they should have gotten. In this lab, we will be looking to apply both of these concepts.
Procedure
DAY ONE: Reaction – CaCl2 and Na2CO3
1. Obtain 1.00 g each of Calcium Chloride and Sodium Carbonate in separate clean test tubes. Record any observations as to the appearance of the substances.
2. Using a clean, dry graduated cylinder, add 10 mL of distilled water to each of the test tubes containing your solid reactants. Observe any changes in your lab notebook.

3. Wait until all of the solid is fully dissolved. You may have to swirl the tube by holding the top and flicking the bottom with your finger.

4. When both solutions are fully dissolved, mix the contents of the 2 in a clean, dry beaker. Observe the reaction in your lab notebook. Allow the precipitate to settle for 5 to 10 minutes.

5. While waiting for the precipitate, measure the mass of a piece of filter paper before massing. Set up a filtering apparatus for when you filter the precipitate.

6. Decant the solution SLOWLY into your filtering apparatus.  Using a spatula and small amounts of distilled water, transfer ALL of the solid product to the filtering apparatus. Make sure all of the solid (stuck to the sides of the beaker and to the spatula) makes it into the filter. Add 3-4 mL of distilled water to the filter to wash the product. 

7. When the precipitate is finished filtering, carefully remove the filter paper and place it in a safe place to dry, until the next class meeting. There, you will take the final mass of the precipitate and calculate percent yield.

DAY TWO:

8. Obtain and record the mass of the final product and filter paper. Record this in your lab notebook. Compare this value to your calculated theoretical yield.

Data Table & Observations (5 marks – Communication)
	Item
	Mass (g)

	Exact Mass of Calcium Chloride
	

	Exact Mass of Sodium Carbonate
	

	Mass of Clean, Dry Filter Paper
	

	Mass of Filter Paper and Precipitate
	

	Mass of Precipitate (ACTUAL YIELD)
	


Observations of reactants and products, and all changes that occurred throughout the reaction:
Discussion Questions

1. List and explain two safety rules that were important to follow throughout this lab.  Be specific.  (2 marks – KU)
2. Write the type of reaction, word equation, and balanced chemical equation, including states, for the reaction observed in the lab. (4 marks - KU)
Type: 
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Chemical: 













3. What does it mean for a substance to be “limiting” or “in excess”? (1 mark – KU)
4. Determine the expected mass of calcium carbonate (THEORETICAL YIELD) through stoichiometric calculations, including a check of limiting and excess reagent. *Use a chart* (5 marks – TI)
4. Determine the percent yield of calcium carbonate. (2 marks – TI)
5. What are at least two sources of potential error in this experiment?  How would each affect the percent yield (would it make the yield increase or decrease)?  What could you do to minimize each of these potential errors?     (6 marks – TI)
Conclusion (5 marks – Application)
Comment on the lab – briefly describe what was done and your results, what went well and what could have been improved, and why this information important for chemistry class and for real-life applications?
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