                                    Formula of a Hydrate 

Purpose: (2pts)  To determine the percent by weight of water hydrated to a salt.   
                            To establish for formula of a hydrated salt. 

Background:
A hydrate is a chemical that has water molecules loosely bonded to it. The water molecules are not actually part of the formula, so the formula is written slightly differently. An example would be CaSO4 . 3H2O. This substance would be called calcium sulfate trihydrate. When finding the mass of this substance, you find the mass of the calcium sulfate and then add 3 times the mass of water to it. (40.08 + 32.066 + 4(15.999) + 3(2(1.0079) + 15.999)) = 190.19 g/mol.

The water can easily be removed from a hydrate just by heating strongly. You will be weighing a hydrate and heating it to remove the water (now called "anhydrous salt") and weigh it again. You can now find the percent of the anhydrous salt and the water. By finding a mol ratio, you can find out how many moles of water there are per mol of anhydrous salt. This number goes just before the H2O in the formula.

You will be using the hydrate MgSO4 . ? H2O.

Procedure: 
1)  Record the mass of the empty crucible.

2)  Add about 3 grams of hydrated salt and record the mass.

3)  Set-up the ring stand as instructed by your teacher.  

4)  Gently heat the crucible for a few minutes to warm it up, then heat more strongly for about 5 minutes.  Do not let the crucible get red hot as the substance may decompose instead of just driving off the water.

5)  Let the crucible cool to room temperature and then find the mass of the crucible and anhydrous salt.  Record the mass.
6)  Clean the crucible and start over for a 2nd trial. Make sure you dry the crucible after cleaning.
Data     
                                                               

 Trial 1               Trial 2                  
1.  Mass of crucible and lid   (1pt)


 ___________       _____________   
2.  Mass of crucible and     (1pt)
     hydrated salt                                 


 ___________       _____________   
 
3.  Mass of crucible, and anhydrous salt (1pt) 
___________         _____________  
     
Calculations:   Show the set-up, including units, for each step to earn points.
1.   Mass of hydrated salt     (1pt)


____________    ___________
2.   Mass of anhydrous salt       (1pt)


 ___________    ____________    
3.   Moles of anhydrous salt         (1pt)

 ___________    ____________    

4.   Mass of water lost             (1pt)


___________    ____________    

5.   Moles of water lost            (1pt)


 ___________    ____________    

6.   Percent by mass of volatile 
      water in this hydrated salt             (1pt)

___________    ____________    

7.   Average % H2O in hydrated salt      (1pt) 
   ______________________ 

8.   Mole ratio of water to anhydrous salt
          
 (Round to nearest whole #)     (1pt)         
___________    ____________    

9.   Formula of the hydrate                (1pt)                      ______________________ 
  
  
 Conclusion:  

State the average % by mass of the water in the hydrate from your calculations. (1pt) State the formula of the hydrate as you calculated it to have in the correct format for writing a hydrated salt like in the example from the background. (1pt)  State some possible sources of error in the experiment. (1pt)   Describe at least one thing that you would do differently next time if you wanted to get better results.  (1pt)
  
 
  

