Lab # 6 Formula for a Hydrate

Problem

What is the percentage of water in a hydrated salt?  What is the formula for the hydrate?
Introduction:

A hydrate is a compound that contains water in its crystal structure. The water may be removed from the salt in the laboratory by heating the salt. The salt without the water is called an anhydrous salt. Here are some examples of hydrates:

                              CaSO4.2H2O             CoCl2. 6H2O            MgSO4 .7H20

In a hydrate the water molecules are a distinct part of the compound but are joined to the salt by connections that are weaker than the connections in the salt or the connections in the water molecules. Notice we use a dot to connect the water units to the salt formula.

In this experiment you will measure the mass of either hydrated barium chloride or hydrated copper sulfate, then remove the water from the crystals and measure the mass of the anhydrous salt. The data gathered will allow you to determine the percent water in the hydrated salt and also the empirical formula for the hydrated salt.

Pre-laboratory Assignment

· Read the Introduction and Procedure before you begin.

· Answer the Prelaboratory questions

1. What information is necessary to determine the percentage of water in your hydrate sample?

2. How will the water be removed from the hydrate in this experiment?

3. A hydrate has the formula of MgSO4 .7H20. What is the percent water in this hydrate?

Materials

Apparatus                       Reagents

Hot plate                 
     Hydrated salt 

Porcelain crucible

Clay triangle

Safety goggles 

Lab apron

Hot pad

Safety

1. Hot items look the same as cool items. Be sure to wait until glassware is cool before transferring it from place to place

2. Wear laboratory safety goggles and a lab apron at all times in the laboratory.

Procedure ( Record all your answers in the table on the following page)

Part 1         Preparation
1. Clean a porcelain crucible and dry it gently by heating it. When it is cool, find the mass of the crucible.

2. Obtain a sample of a hydrated salt and find its mass.

3. Place the salt in the crucible and place the crucible on the hot plate.

Part 2          Evaporation of Water 

1. Heat the crucible, gently at first, and then increase the temperature to full intensity. Heat the sample for 10-12 minutes

2. Shut off the hot plate and place the crucible on the counter and allow it to cool completely. 

3. Find the mass of the crucible and its contents.

4. Repeat steps 1-3 until at least two successive masses are equal. This indicates that all of the water has been removed from the crystals..

Cleaning up

1. Carefully clean the crucible and dry it. Return it to its proper location.

2. Place the samples of hydrate in the container provided by your teacher for solid waste.

3. Clean up your lab station, returning all equipment to its proper location.

4. Wash your hands thoroughly before leaving the laboratory.

Analysis and conclusions

1. Determine the percentage of water in the hydrated salt. Think about the fact that the difference between the mass of the hydrated salt and the mass of the anhydrous salt is the mass of the water in the hydrate. Remember the definition of percent.

2. Obtain the formula for your anhydrous salt.

3. Determine the number of moles of water evaporated from your hydrate. Think about how mass is related to moles.

4. Determine the number of moles of anhydrous salt

5. Calculate the empirical formula for your hydrated salt. The empirical formula for a hydrate is anhydrous salt formula is understood and is not written as a part of the formula.

6. Why should the crucible and contents be cooled before finding its mass?

7. Why must at least 2 successive mass readings be equal before finishing the experiment?

8. List several possible sources for error in this experiment.
	Data/Observations

	Name of Salt
	Copper (II) Sulfate

	Mass of crucible
	

	Mass of crucible + hydrated salt
	

	Mass of hydrated salt
	

	Mass of crucible and contents after heating #1
	

	Mass of crucible and contents after heating #2
	

	Mass of crucible and contents after heating #3
	

	Mass of anhydrous salt
	

	Percentage of water in hydrated salt
	

	Moles water in hydrated salt
	

	Formula for anhydrous salt
	

	Moles anhydrous salt
	

	Formula for hydrated salt
	


