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Experiment 5C

 Determining the Formula of a Hydrate

Objective:
TSWBT determine the percent composition of water in a hydrate and the empirical formula of the hydrate.

Apparatus:
Balance; burner, crucible and cover, crucible tongs, clay triangle, ring, ring stand.

Material:
Approx. 2 grams of Copper II Sulfate Hydrate

Procedure:

1.
Obtain approximately 2 grams of Copper II Sulfate.  Use the mortar and pestle to grind the crystals into smaller crystals.  Record the mass of the tare and the compound in the data table.  Clean a crucible.

2.
Place a crucible and its lid on a clay triangle and heat with the hottest portion of the flame (tip of pale blue cone) for five minutes.  From this point on handle the crucible with crucible tongs only, not your hands.  Let the crucible and lid cool.  Leave the crucible on the clay triangle to cool.  Do not place the crucible on the table, it will burn the surface.  After it has cooled mass the crucible and lid and record the mass in the data table.  

2.
Place the copper II sulfate in the massed and clean crucible.  Place the crucible on the clay triangle, which is on the ring attached to the ring stand.  Place the lid on the crucible and heat with the hottest portion of the flame (tip of the pale blue cone).
3.
After two minutes turn the gas burner off and remove the lid with the crucible tongs and stir the crystals with a glass stirring rod.  The anhydrate is a white powder that will crumble when you stir it.  Replace the lid and continue heating for an additional two minutes.  If at the end of the second two minutes the crystals are still blue (it may also appear aqua) just continue this cycle until the blue crystal color is gone.

4.
Let the crucible and crystals cool on the clay triangle.  After they are cooled move the crucible with the crucible tongs to the balance.  Record the mass of the crucible, crucible lid, and anhydrous crystals.

5.
At the end of the lab, after you have recorded all of your data and the crucible has cooled enough to touch with your hand, add one drop of water and record your observations. 

Data Table:

	1
	Tare Paper (g)
	

	2
	Copper II Sulfate Hydrate + Tare Paper (g)
	

	3
	Copper II Sulfate Hydrate (g)
	

	4
	Mass of Crucible and Crucible Lid (g)
	

	5
	Mass of Crucible, Lid, and Anhydrate (g)
	

	6
	Mass of Anhydrate (g)
	

	7
	Mass of Water in Hydrate (g)
	

	8
	Percent Composition of Water in Hydrate (%)
	

	9
	Emperical Formula of Hydrate 
	

	10
	Absolute Error (%)
	

	11
	Percent Error (%)
	

	Observation from step #5.




Calculations: Show all work!
1.
Determine exact mass of the copper II sulfate hydrate and record. [2 - 1 = 3]

2.
Determine exact mass of the anhydrate and record. [5 - 4 = 6]

3.
Determine the mass of water contained in the copper II sulfate hydrate and record. [3 - 6 = 7]

4.
Calculate the percent composition of water in the hydrate and record (show the model equation).

5.
Determine the empirical formula of the copper II sulfate hydrate and record.

6.
If the correct empirical formula is CuSO4  5 H2O, determine the absolute error using the percent composition values (show model equation)?

7.
Determine the percent error (show model equation)?

Questions:

1.
What is a hydrate?

2.
What happens when you heat a hydrate?

3.
In step number two you were told to let the crucible cool before massing it.  Give me two reasons why that is important.

4.
Why were you told not to handle the crucible with your hands?

5.
Explain what happened in step #5.
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