CHEMISTRY




NAME ________________________________________

LAB – HYDRATES AND DESICCANTS
LAB 37  
OBJECTIVES:

1
To observe the properties of a hydrate especially upon heating.
2
To examine the properties of a desiccant and their ability to attract water.
INTRODUCTION:

Many chemicals have water molecules attached to them.  One example is Copper (II) Sulfate Pentahydrate.   The CuSO4 molecule has 5 water molecules attached to it.  There are hundreds of materials that have this structure.  The formula would be written The CuSO4 ● 5H2O   
The water molecules have the same properties as any other water molecule.  That means that it will boil rather easily.    The name of the material that has the same molecule (The CuSO4) without the water molecules attached is called an anhydrate.

A desiccator is a large bowl (usually glass) that looks something like a fish bowl.  It has a sturdy tight fitting lid.  At the bottom of this bowl is a material called a desiccant.  It has the ability to attract water molecules.  This way the sample placed in the desiccator will remain dry and the water in the air will be attracted to the desiccant.   You also see a similar process in action when you buy something and they put in a couple of small packets that look the size of a sugar packet.  It contains a desiccant that will absorb water and leave the material drier and extend its shelf life.  Sometimes a desiccant is called a deliquescent.
PROCEDURE:


We will start with the desiccant.

1.
Obtain a watch glass and weigh it.  Record the mass on Line A.

2.
Take the NaOH or the CaCl2 (whichever is available) and measure out a small amount that is less than 5 grams and put it on the watch glass provided.  You then should weigh the watch glass and material and record that amount on Line B.
3. Carefully place the watch glass and material to the side and leave it undisturbed.  We will come back and check it at the end of the lab period.  


The following steps refer to the hydrate.
4.
Obtain a small beaker and weigh it.  Record the mass on Line F
5.
Obtain a sample of Epsom Salts which is an example of a hydrate.  Measure out between 5 
and 8 grams of the Epsom Salts and record the exact mass on Line G.  The formula of Epsom 
Salts is MgSO4 ● 7H2O 
6.
Place the Epsom Salts that you measured out in the beaker that you weighed. 
7.
Gently heat the Epsom Salts either on a hot plate or a flame for at least 15 minutes.
8.
Let the beaker cool and weigh it.   Record the mass on Line I.
9. Reheat the beaker and Epsom Salts for 3 to 5 minutes.  Let it cool and reweigh.  Record this mass on Line J.   Compare the mass that you recorded on Line J and the mass you recorded on Line I.  If they are within .05 grams of each other you are done.  If the mass is different by more than .05 you need to repeat this step until you get within .05 grams.  Record the final mass that shows this agreement on Line K.
10. Now go back to the watch glass with the desiccant in it and reweigh it.  Record the mass on Line C.

DESICCANT DATA TABLE
Line A

Mass of the watch glass




_______________________

Line B

Mass of the watch glass and material


_______________________

Line C

Mass at the end of the lab




_______________________

Line D

Amount of water absorbed




_______________________

HYDRATE DATA TABLE
Line F

Mass of the beaker





_______________________

Line G

Mass of the Epsom Salts




_______________________

Line H

Total mass of beaker and Epsom Salts


_______________________

Line I

Mass after first heating




_______________________

Line J

Mass after second heating




_______________________

Line K

Mass after final heating




_______________________

Line L

Amount of water lost in grams



_______________________

Line M

Amount of MgSO4 remaining in grams 


_______________________

Line N

Amount of water lost in moles



_______________________

Line O

Amount of MgSO4 remaining in moles


_______________________

Line P

Divide Line N by Line O




_______________________
QUESTIONS:


1. Look up 5 different examples of a hydrate that are not in the chapter.  List their uses.
a. ____________________________________________________________________________

b. ____________________________________________________________________________

c. ____________________________________________________________________________

d. ____________________________________________________________________________

e. ____________________________________________________________________________

2. Look up 5 different examples of a desiccant that are not in the chapter.  List their uses.

f. ____________________________________________________________________________

g. ____________________________________________________________________________

h. ____________________________________________________________________________

i. ____________________________________________________________________________

j. ____________________________________________________________________________

3. What part of the water molecule (the Hydrogen or the Oxygen) do you think is bonded to the Oxygen in the Epsom Salts.  Explain your answer.  Include a sketch if needed.

._______________________________________________________________________________

._______________________________________________________________________________

._______________________________________________________________________________

._______________________________________________________________________________

4.
For this lab you will need to have the following:

· Sources of Error Section 

· Percent Error:    The actual value of Epsom Salts is on the first page of the lab.

· Summary

· Lab Notes

NEATNESS WILL BE A MAJOR FACTOR IN YOUR LAB SCORE.
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