Name____________________________________Hour_________Date___________

PERCENT COMPOSITION OF HYDRATES

C4.1a and C4.1b 

Purpose:  To determine the empirical formula of a hydrate and decide whether it would be 

                 a suitable substance to use as a desiccate.
Procedure:

1. Make sure that your test tube is completely clean.  

2. Determine the mass in grams of the test tube using a balance

3. Using a spatula, add approximately 2 g of copper(II) sulfate hydrate crystals to the test tube.  Determine the mass of test tube and crystals.

4. Clamp the tube with a test tube holder.  Heat the test tube over a Bunsen burner flame for about 5 minutes.  Be sure to constantly move the test tube back and forth over the flame.

5. Let the test tube cool for ~ 5 minutes.  

6. Determine the mass of the test tube and crystals.

7. Repeat steps 4 and 5.  If the two masses differ by no more than 0.01 g, you may assume that all the water has been driven off (there should be no more blue color).

8. After recording your final mass, place your sample on a watch glass and add a few drops of water to rehydrate the crystals.  Record your observations.

Data Table:

	1
	Mass of empty test tube
	

	2
	Mass of test tube and copper sulfate hydrate
	

	3
	Mass of copper sulfate hydrate
	

	4
	Mass of test tube and contents after 1st heating 
	

	5
	Mass of test tube and contents after 2nd heating (if needed)
	

	6
	Mass of anhydrous copper sulfate 
	

	7
	Mass of water heated off
	


Analysis:

1.  Calculate the molar masses of the following:
CuSO4
=
______________









H2O

=
_____________
2. Describe any differences in the physical properties of the anhydrous and hydrate forms of copper sulfate.  

3. From your lab data, what is the experimental percentage of anhydrous copper sulfate left behind?  Show your work

4. From your lab data, what is the experimental percentage of water in the hydrate?  Show your work

5. Using your percentage from #3, calculate the moles of anhydrous copper sulfate present in the hydrate (assuming you used 100 grams hydrate)
6. Using your percentage from #4, calculate the moles of water present in the hydrate (assuming you used 100 grams hydrate)
7. Using the mole amounts from #5 and #6, determine the mole ratio of anhydrous copper sulfate to water?

8. What is the correct empirical formula:  ___CuSO4    ___H2O  

        (hint: you may have to round the mole ratio to the nearest whole number)
9. When you rehydrated the anhydrous CuSO4, what were your observations?  Explain whether this substance would be a good indicator of moisture.

Challenge Question
10. How much water could 25 g of anhydrous copper sulfate absorb?  
    (hint:  use the  ratio of the masses of water heated off to the amount of anhydrous CuSO4 remaining)

11. A method for verifying your empirical formula determined from lab, is to insert different coefficients for the water into the hydrate formula, and then calculate the theoretical percent water for each.  One of these values should closely match your experimental percent water from the lab, confirming the correct empirical formula.  Calculate the theoretical percent water for each of the following.  

     Circle the correct formula!  
	Hydrate formula


	Calculations 
(show your work)
	Theoretical % water

	CuSO4 · 1 H2O


	
	

	CuSO4 · 2 H2O


	
	

	CuSO4 · 3 H2O


	
	

	CuSO4 · 4 H2O


	
	

	CuSO4 · 5 H2O


	
	

	CuSO4 · 6 H2O


	
	


    12.  Calculate your error for the % water in the hydrate.

   13.  What might be possible sources of error in this lab?  (be specific)
