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Making Chalk, Percent Yield

Calcium carbonate (CaCO3) is an abundant chemical and it is found in different forms.  One type of calcium carbonate is chalk.  Chalk is made for use as a gentle scrubbing powder.  For that reason, it is used in toothpaste.  For the blackboard, an adhesive is added to make it into sticks.

Chalk is easy to make.  You merely combine calcium chloride and sodium carbonate.  The unbalanced chemical equation is:

CaCl2 (aq) + Na2CO3 (s) -----> CaCO3 (s) +  NaCl(aq)

(s) means solid and (aq) means aqueous (dissolved in water to make a solution).

You are going to make chalk from a carefully measured amount of a solution of CaCl2 and an excess of powdered Na2CO3.   After drying your product, you will then calculate the percent yield.

Procedures:

1.
Using the graduated cylinder, carefully measure out 20.0 mL of 1.0 M CaCl2 and pour it into beaker 1.  Set it aside where it will be safe.

2.
Rinse out your graduated cylinder with water.

3.
Place about 2.5 g of sodium carbonate, Na2CO3 (s), into the other beaker (beaker 2).  This is more than enough to react all of the CaCl2 solution.

4.
Add about 20 mL of distilled water to the sodium carbonate in beaker 2.  Gently swirl the beaker until all of the powder is completely dissolved.  Rinse out your graduated cylinder with water.

5.
Pour the Na2CO3 from beaker 2 into the CaCl2 solution in  beaker 1.  Rinse beaker 2 with a little distilled water and pour it into beaker 1.  Gently swril the beaker so that solutions mix thoroughly.  What do you observe?

6.
Fold a piece of filter paper.  Write your name on the outside of the paper.   Weigh your filter paper.  Write the mass of the filter paper below.

7.
Fold and place the filter into the funnel.  Position the funnel over another beaker or container.


Wet the paper in the funnel with water to make it stick to the funnel.

8.
Slowly pour the mixture down a stirring rod into the filter, taking care not to let any of the products go over the edge of the filter paper.  Add a little at a time.  Your filtrate (the solution coming out the bottom of the funnel) should be completely clear with no cloudiness.  If it is cloudy, filter it again (don’t forget to weigh the second filter paper!).  You must be patient during this step!  


What is the precipitate?


What is in the filtrate?

9.
When filtering is done, rinse the precipitate in the funnel with water, using about 5 mL of distilled water.  Repeat this washing 2 times more.  Why is this step necessary?

10.
When you are finished, your teacher will tell you where to place the filter paper with your chalk to dry.

11.
If you boil down some of the filtrate, what would you observe?  Try it!

12.
When your filter paper with the chalk are dry, weigh it.  Put your data in the table below.


You may now put your finger in it and write on the board.

Data:


mass of unused filter paper:


grams


mass of dry filter paper with chalk (Na2CO3)


grams

Calculation questions: (Show your work.)

1.
What is the balanced equation for this reaction? 

___ CaCl2 (aq) + ___ Na2CO3 (s) -----> ___ CaCO3 (s) + ___ NaCl(aq)

2.
From the 0.02 moles of CaCl2 used in the reaction, how many moles of CaCO3 do you expect to make?

3.
Calculate how many grams of CaCO3 you expect to make from this amount of CaCl2.


(hint: remember how to use molar masses to calculate grams of CaCO3)

4.
Compare your value in calculation #3 to the actual amount of CaCO3 that you produced.  What was your percent yield for this reaction? 


Hint:  
grams actually produced in the reaction
        x 100
=  percent yield




grams calculated for the reaction (calc #3)

5.
Why may your percent yield not be 100%?  List three logical reasons your percent yield is not 100%.

Problem to solve: (Show your work on a separate sheet of paper.)

1.
How many grams of CaCO3 can you make if you were to start with 22.5 g of CaCl2?  You may assume you have enough Na2CO3 for the all of the CaCl2 to be used in the reaction. 

2.
How many grams of Na2CO3 are needed to react completely with 22.5 g of CaCl2?  

