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Pre-Lab Questions (Turn in to your Instructor before the laboratory period starts.) 
 

1. If heated to decomposition from strong prolonged heating, anhydrous magnesium sulfate can 
decompose into various sulfur oxides.  Find the MSDS for sulfur trioxide, SO3.  What is the 
CAS number for SO3, what hazards would this material present, and what is the treatment for 
exposure to SO3.  (All of this information is available on the MSDS – See the General Lab 
Procedures for free MSDS information on the web.) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. You are given a crushed sample that is a mixture of limestone (CaCO3), lime (CaO) and sand.  
The calcium carbonate, limestone, is the only material present in the material that will 
decompose when heated.  You subject a 5.6563 g sample of the mixture to strong heating and 
after the sample reaches constant mass (no more mass is lost with additional heating), the 
sample has a final weight of 3.4887 g.  What is the percentage of calcium carbonate present in 
the original mixture? (f.wt. CaCO3 = 100.1) 

CaCO3 CaO  +  CO2  
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3. A sample of pure oxalic acid hydrate was obtained by extracting a plant called Snake Tongue.  
A 3.000 g sample of the material is heated carefully in a vacuum oven until no more mass was 
lost from the sample.  After heating, the final weight of the material was 2.143 g.  What is the 
formula of the oxalic acid hydrate, (COOH)2⋅X H2O? (mol.wt. (COOH)2 = 90.0) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4. An ore sample is known to contain copper sulfate pentahydrate, CuSO4⋅5 H2O.  If a 10.000 g 

sample of the ore loses 0.536 g of water when heated strongly, what is the maximum quantity 
of CuSO4⋅5 H2O that could be in the sample?  (fwt. CuSO4⋅5 H2O = 249.55) 
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In-Lab Guidelines (This is a guide to allow you to prepare your Laboratory Notebook so that you 
can efficiently collect and record the data needed for each part of this experiment.  Provide a space for 
observations of events, etc. that might affect your data. Record your data the Laboratory Notebook.  
Turn in the duplicate pages of your observations to your Instructor before you leave the laboratory 
period.) 
         

 Trial 1 Trial 2 
 
Mass of beaker 

 
    ______________ g 

 
    ______________ g 

 
Mass of beaker and Epsom salt sample 

 
    ______________ g 

 
    ______________ g 

 
Mass of beaker and salt after heating

 
    ______________ g 

 
    ______________ g 

 
Mass lost during heating 

 
    ______________ g 

 
    ______________ g 

 
Mass of residue remaining in beaker 

 
    ______________ g 

 
    ______________ g 

 
Initial mass of Epsom salt used 

 
    ______________ g 

 
    ______________ g 

 
 
Observations: (anything you observed, condensation, steam, smoke, spilled compound, etc.) 
 
 
 
Experimental Error: (did anything happen or not happen that might alter your results, if so, what?) 
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Post-Lab Report (Use the In-lab observations to complete the laboratory report.  Turn in to your 
Instructor when you have completed the report.) 
 
 Trial 1 Trial 2 
 
Mass of Epsom salt used 

 
      ______________ g 

 
      ______________ g 

 
Mass of Residue after heating 

 
      ______________ g 

 
      ______________ g 

 
Moles of MgSO4 

 
      ______________ mol

 
      ______________ mol 

 
Mass of H2O lost 

 
      ______________ g 

 
      ______________ g 

 
Moles of H2O lost 

 
      ______________ mol

 
      ______________ mol 

 
Ratio of moles of H2O to moles of MgSO4

 
      ______________  

 
      ______________  

 
Average number of moles of H2O present 
in Epsom salt sample 

 
 
      ______________ mol

 

 
Chemical Formula for Your Epsom Salt 

 
      ________________________________ 
 

         
Show how you calculated moles of water and moles of anhydrous MgSO4 for each trial 
 
 
 
 
 
 
 
 
 
 
 
 
Experimental Error (what errors may have occurred during the performance of this experiment 
and altered your results) 
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Post-Lab Questions (Turn in to your Instructor with the post laboratory report for this experiment.) 
 

1. How would your results have been affected (if at all) if you had allowed a crust to form on the 
residue in the beaker while you were heating the Epsom salt? Why? (Explanation required.) 

 
 
 
 
 
 
 
 
 
 
 
 
 

2. How would your calculation of the average number of water molecules present in Epsom salt 
been affected (if at all) if some of the magnesium sulfate residue been stuck onto the stirring 
rod and not weighed? Why? (Explanation required.) 

 
 
 
 
 
 
 
 
 
 
 

3. How would your calculation of the average number of water molecules present per formula unit 
of Epsom salt be affected if (if at all) you had heated your sample too strongly and too long? 
Why? (Explanation required.) 

 
 
 
 
 
 
 
 
 
 
 



 EXPERIMENT #3 

GRAVIMETRIC DETERMINATION OF 
THE WATER OF HYDRATION OF 
EPSOM SALT 

 Name _______________________________________ 

 Instructor ____________________________________ 

 Lab Section __________________________________ 

 Date ________________________________________ 

  
 

EXP. 3 GRAVIMETRIC DETERMINATION OF THE WATER OF HYDRATION OF EPSOM SALTS Page 7 of 8 
 

4. How would your results have been affected if you had stored your beakers uncovered for 1 
week in the student cabinet so that they were completely cooled before weighing? Why? 
(Explanation required.) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5. How would your results have been affected (number of water molecules present per MgSO4) 
had half of the sample you used been anhydrous NaCl?  Why? (Base your explanation on the 
assumption that your calculations would have been made assuming that the entire sample was a 
hydrate of MgSO4.) 
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