Chemistry 2015-2016	Name:	
Lab: Formula of a Hydrate	Date: 			Per:

Objectives
1. To find the formula of a hydrate.
2. To become familiar with the properties of hydrates.
3. To review mass relationships in chemical reactions.

Pre-Lab Assignment
1. Read the Pre-Lab Discussion section carefully.
2. Define hydrate and anhydrous in your notebook in your own words
3. Copy calculation steps 1-5 into your notebook
4. Complete the pre-lab question (show all work!)
5. Create a flow chart for the procedure. Use words, pictures, and arrows to visually represent the lab procedure.
6. [bookmark: _GoBack]Create a data table for your procedure in your notebook. Include space for numerical data and observations.

Pre-Lab Discussion
	When an ionic solid is crystallized from water solution, the crystal that forms often contains chemically bound water molecules.  The number of moles of water per mole of ionic substance is usually an integer.  Compounds of this sort are called hydrates.  Among the commonly encountered hydrates are the following:		CuSO4•5H2O		Na2HPO4•12H2O	MgSO4•7H2O		BaCl2•2H2O
	The formula, when written this way, means that for every one CuSO4 there are five water molecules. Additionally, this means that for every one mole of CuSO4 present, there are five moles of water bonded to it. The water in a hydrate is bound loosely, and so is relatively easily removed by heating.  Most hydrates lose their water of hydration at temperatures slightly above 100oC.  Sometimes the water is liberated in stages, with one or more lower hydrates being observed during the heating process.  Thus, CuSO4 may also be prepared with 3 moles of H2O or 1 mole of H2O per mole of ionic solid. If all the hydrated water is removed, as it will be if the solid is heated sufficiently, the ionic solid is said to be anhydrous (without water). Given the mass of a sample of the hydrate and the mass of anhydrous salt of known formula obtained after heating, it is easy to find the formula of the hydrate.  One simply needs to determine the number of moles of water per mole of anhydrous compound in the hydrate:

1. Mass of water in hydrate = mass of hydrate – mass of anhydrous solid

2. Number of moles of water in hydrate =   mass of water in hydrate  
		Molar mass of water

3. Number of moles of ionic compound in hydrate =  mass of anhydrous solid
		Molar mass of anhydrous solid

4. Ratio of moles of hydrate to moles of water = Number of moles of water in hydrate = X
		Number of moles of anhydrous solid	
		
5. Formula of hydrate = formula of anhydrous salt •XH2O

Prelab Question:
In an experiment 3.00g of the hydrate BaCl2•XH2O is heated to remove the water.  The remaining anhydrous salt has a mass of 2.56g.  Determine the formula of the hydrate.
Procedure:
1. Obtain a clean crucible and cover.  Place the crucible and cover on a clay triangle, with the cover slightly ajar (see picture).
2. Heat with a Bunsen burner for 3-4 minutes, gently at first and then strongly.  This will drive off any water that is adsorbed on the walls of the crucible.
3. Allow the crucible and cover to cool on the triangle.
4. When the crucible and cover are cool, measure them on a balance.  Make this and all successive weighings to ±0.01g.
5. Put about 3 g of the hydrate sample in the crucible and replace the cover. Measure and record the mass.
6. Place the crucible on the clay triangle on a ring stand.  With the cover on the crucible slightly ajar as before, heat the crucible and its contents, gently at first and then strongly for approximately 8-10 minutes.  The hydrate will probably have a different appearance when the water has been driven off.
7. Slid the lid to completely cover the crucible and allow it to cool.  When they are at approximately room [image: ring]temperature, measure the crucible, cover, and contents and record the mass.

Calculations and Questions:
Complete in your notebook. Copy the question and show all work neatly.
1. Using the experimental data obtained, determine:
a. The mass of water lost by the hydrate.
b. The number of moles of water lost.
c. The mass of the anhydrous salt present.
d. The number of moles of anhydrous salt present.

2. a. Using the answers obtained in 1b. and 1d., obtain the ratio
		moles of water : moles of anhydrous salt
b. Write the formula of the original hydrate by rounding off the above ratio to the nearest whole number or simple fraction.

3. Consider what effect the following errors would have on the ratio of moles of water to moles of salt in question 2a. Answer in complete sentences with justifications.
a. The student did not drive off all of the water from the hydrate.
b. The student used a damp crucible and did not dry it before adding the hydrate.
c. After the last heating the student allowed the crucible and contents to cool overnight in the air before weighing.
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