
[image: image1.png]‘The process can be represented as follows:

CuSOuxH:00 —D > CuSOk +xH:0(
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Mahopac High School
Percent Water in a Hydrate

Experimental setup:
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Copper (II) sulfate hydrate is a blue crystalline solid containing embedded water molecules in the crystal structure. This is the definition of a hydrate.  When the hydrate is heated, it loses its water of hydration, and the blue solid is transformed into a white anhydrous (no water) crystal known as copper (II) sulfate.
Procedure:

1) Obtain approximately 5 grams of the hydrated crystal in your crucible.

2) Heat the crucible gently at first then more vigorously for 2 minutes.

3) Allow the crucible to cool and weigh it.

4) Repeat steps 2 and 3 until the hundredths place of the mass stops changing.

Data Table:
	
	Mass in grams

Trial 1
	Mass in grams 

Trial 2

	Empty dry crucible
	
	

	Mass of crucible + hydrate
	
	

	Mass of hydrate
	
	

	Mass of crucible and hydrate after last heating
	
	

	Mass of hydrate after last heating
	
	


Calculations:

1) Use the percent composition formula from table T on your reference tables to calculate your experimental % water in the hydrate.

	Trial 1


	Trial 2




2) Using your periodic table, calculate the actual percent water in your hydrate using the formula given by your teacher.

	


3) Calculate your percent error for each trial using the formula on table T of your reference tables.
	Trial 1 % error
	Trial 2 % error




Post-lab Questions and Problems

1)  What would happen if a small amount (0.2ml) of water is added to 10.0 g of solid anhydrous CuSO4? 
2) What happens to the color? 
3) Write an equation that describes this process. 
4) How is this different from the experiment that you did in the lab?
5) What is meant by an anhydrous material?

6) What is a hydrate?

7) Define water of hydration.

8) Assume that in the experiment you obtained a value for the percentage of water of hydration that is greater than the value you calculated in the calculations section #2.  What errors / factors in your experiment might account for this deviation?

9) Assume the value you find experimentally is too small.  What error / factors in your experiment might explain this deviation?

10) Look up what type of bonding is used between the Cu2+ cation and the SO42- anion, in CuSO4 (ionic, covalent...)? 
11)  Aluminum sulfate hydrate Al2(SO4)3 * xH2O contains 13.63% Al by mass. 

Calculate x, that is, the number of water molecules associated with each Al2(SO4)3 unit.


