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AP Chemistry
Separating and Determining the Mass of Calcium ion in a Calcium-Enriched Tablet
Introduction:  The calcium ion is essential for building strong bones and teeth, which is why many people take vitamins to ensure they get their daily dose of calcium. It is recommended that people take in 1.00g of calcium daily. Calcium carbonate is present in these vitamins in addition to binders, fillers, and dyes. Calcium carbonate is insoluble in water, but very soluble in hydrochloric acid. So, calcium carbonate can break down in a stomach from the stomach acid. 
In this lab, we will dissolve the tablets with calcium carbonate in HCl. However, some of the tablet, including the binders, fillers and dyes won’t dissolve. To remove them, the solutions will be put through a centrifuge. The unwanted materials will settle to the bottom and we will decant the supernatant solution (CaCl2) on top. Then we will re-precipitate the calcium ions as calcium carbonate by adding sodium carbonate. Initially, the sodium carbonate will react with excess HCl and bubbles will form. Then, it will react with calcium ions to for the precipitate. The calcium carbonate will be recovered by filtration and all the excess water will be evaporated off in a drying oven. In the end, you can determine the mass of the calcium ions in the tablet.
Purpose:  Dissolve a calcium-enriched tablet and precipitate the calcium ion as calcium carbonate. Determine the masses of calcium carbonate and calcium ion. Determine the mass percent of calcium ion in the tablet. Compare masses and percent with the listed labeled ingredients.

Materials:  4 Beakers, calcium tablets, 2M HCl, H2O, ring stand, ring, tongs, pipettes, balance, stirring rod, 2 large test tubes, centrifuge, 1M Na2CO3, spatula, filter paper, funnel, flask.

Pre-Lab Questions:

1. Write the equation for calcium carbonate dissolving in hydrochloric acid.

2. Define centrifugation, decant, and supernatant solution.

3. Write the reaction for calcium chloride reacting with sodium carbonate.

PART 1: DISSOLVING THE CALCIUM
1. Obtain a calcium-enriched tablet. Record the brand, cost, number of tablets and amount of Calcium.
2. Determine the mass of your tablet and record. Transfer the tablet to a clean beaker.

3. Obtain 17mL of 2M HCl solution in a cylinder. Pour 16mL of the HCl into the beaker with the tablet.

4. Allow the tablet to dissolve by breaking chunks with the glass stirring rod. This may take up to 5 minutes. If after a few minutes, the tablet has not fully dissolved, heat it on LOW heat to dissolve it. It will still be a milky white color. 
5. When the solution is settled, pour the supernatant solution into the 2 test tubes at an equal level. Leave any solid in the beaker.
6. Rinse the beaker with the solid with a few drops of the left over HCl and transfer the rinse (not the solid) to the test tubes. Discard the solid waste.

7. Centrifuge the samples for 5 minutes. (During this time get ready for the next part.)
8. Decant the supernatant solution into a clean, dry beaker. Add a few drops of the left over HCl solution to the solid in the test tubes. If bubbling occurs add up to 30 more drops of HCl until bubbling stops. If bubbling occurred, centrifuge again. Discard the remaining solid. Keep all the solution. 
PART 2: PRECIPITATING THE CALCIUM

1. Measure 25mL of 1M Na2CO3 in a graduated cylinder. Transfer the Na2CO3 to the supernatant solution.

2. Stir the solutions together. Then allow 3 minutes for a precipitate to form.

3. Place red litmus paper on a watch glass. Use the end of your stirring rod to transfer a drop of your solution to the paper. If it is NOT blue, add 5 more milliliters of Na2CO3 solution and let stand for a few more minutes. Repeat until the litmus is blue. 

4. Write you period and group number with pencil on a piece of filter paper and mass it.
5. Fold the paper into a cone and place it in the funnel. Place the funnel in the flask and stick it with water.
6. Slowly filter your solution. Rinse the beaker with water to make sure the entire solid comes out.
7. During this time of filtering, mass a watch glass.
8. When all the water has drained, carefully, using a spatula, place the filter paper, open, on a watch glass. 

9. Place the watch glass on the teacher’s desk so it can be placed in the drying oven over night.

10. On the next day, mass the watch glass and the solid with the filter paper. Then discard.

Data: 

Calculations:

1. Calculate the mass of Calcium carbonate formed.

2. Calculate the mass of calcium ions in the tablet. (Using dimensional analysis)
3. Find the percent error based on the actual recorded mass of Calcium in the tablet (from procedure 1).

4. Calculate the mass percent of calcium ion in the tablet.
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Calcium Ion Post Lab Questions
A different brand of calcium tablet is tested. A sample set of data is given below. For each of the other students, read their errors below, and then provide data that would reflect the error in the trial. Last, calculate the percent of Calcium in each trial. 

	
	Great Data Student 1
	Student 2
	Student 3
	Student 4
	Student 5

	Tablet Mass
	2.50g
	
	
	
	

	HCl volume used
	16.6 ml
	
	
	
	

	Na2CO3 volume used
	25.0mL
	
	
	
	

	Filter paper mass
	1.00g
	
	
	
	

	Final mass with filter paper
	2.75g
	
	
	
	

	Percent of Ca in the tablet
	
	
	
	
	


· Student 2: A student has difficulty decanting the supernatant solution from the test tube causing him to transfer some of the solid along with the solution.
· Student 3: When rinsing the binder-material from the test tubes, a student observed small pieces of undissolved tablet in the solid at the bottom of the tubes.

· Student 4: A student found that the litmus paper did not turn blue when tested and then failed to add additional Na2CO3 solution to the test tube.
· Student 5: After labeling the filter paper, a student left wet fingerprints on the paper when transferring it to the balance to determine its mass.

Explain how each student’s data was affected by their errors and how that error affected the % Ca in the tablet:

Student 2:
________________________________________________________________________



________________________________________________________________________

Student 3:
________________________________________________________________________



________________________________________________________________________

Student 4: 
________________________________________________________________________



________________________________________________________________________

Student 5:
________________________________________________________________________



________________________________________________________________________
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