Formula of a hydrate
Intro: Crystals of many compounds naturally contain some molecules of water.  For this reason, they are referred to as hydrates, and their formulas are written to indicate the ratio of water molecules to the main compound.  For example, one common form of sodium sulfate is called sodium sulfate decahydrate and its formula is written: Na2SO4 • 10H2O

This formula indicates that there are ten moles of water (“10 waters of hydration”) and one mole of Na2SO4 in every mole of this hydrate.  Obviously, a mole of the hydrate weighs more than a mole of Na2SO4; the difference is due to the water.
Your class challenge is to experimentally determine the number of waters of hydration in four different hydrates.  The hydrates are iron (II) sulfate, copper (II) chloride, copper (II) sulfate, and aluminum sulfate.

Pre-lab Questions
1.  What percent of the mass of sodium sulfate decahydrate is water?  What percent is sodium sulfate?

2.  After driving off the water from an 0.80 g sample of sodium sulfate decahydrate, what is the mass of the

     solid that remains?

3.  A different hydrate of sodium sulfate weighed 1.20 g before dehydration and 0.64g after dehydration.


a.  how many moles of Na2SO4 are in .64 g?


b.  how many moles of water were driven off in the experiment?


c.  how many waters of hydration did this hydrate have?

4.  In general, how can you tell when you have successfully driven off all the water of hydration in a
     dehydration experiment?

You can use the equipment that has been put out for you (scales, spatulas, samples of each hydrate, beakers, beaker tongs, bunsen burners, lighters).  If you need something else, you may ask for it.  I recommend you work with samples that weigh approximately a gram or two.
PRODUCTS:  Please submit lab data and calculations from each lab group that show how the waters of hydration were calculated, as well as your answer to the overall class challenge.  Include in your answer the complete formula of your compound including the waters of hydration.  Each lab group should do its own calculations, but helping across groups is fine.  Take your time and use your community skills to insure accuracy.
Evaluation will be based on safety, community, and accuracy (more important that you have a valid interpretation of your data, than that your experiments lead to the correct matching hydrates).

Safety warning:  Beakers will get very hot in this lab, and remain hot for a long time.  Be careful!
Important additional information:

Here are some tips for getting good dehydration:
Dehydration releases water!  Apply some heat to the sides of the beaker to drive off any water that condenses there.

iron (II) sulfate – this one is reluctant to give up all its water of hydration.  You may have to heat it more strongly.

copper (II) chloride – this is the opposite situation.  It is easy to overdo it.  Cut back on the flame and heat more gently.  You want the initial color change, but don’t scorch or blacken the residue.

Some of the compounds may congeal into a hard cake upon dehydration.  Break up the cake with a glass rod and continue heating.  Try not to lose significant mass on the glass rod.

For all compounds, I recommend you dehydrate more than 1 sample to insure that you are getting reproducible results.
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