
Lab - Determining the Chemical Formula of a Hydrate 
 
Some ionic compounds form crystalline structures that trap water molecules within the crystalline 
framework.  They are known as “hydrated salts”, or simply, hydrates.  Their formulas are written in two 
parts – the anhydrous salt, followed by some number of water molecules called the water of hydration.  
One common hydrate is “Epsom Salts”, often used to soak sore muscles after strenuous activity. Its 

formula is MgSO4 • 7H2O.  In this case the  means “with” – it tells you that water is “with” the ionic salt, in 
a ratio of 7 parts of water to every 1 part of MgSO4 .   On the most simplistic level, these “parts” can be 
formula units and molecules.  On a macroscopic, practical level, the parts will be moles. The formal name 
of this hydrate is “magnesium sulfate heptahydrate”.   
 
 

MgSO4   •   7H2O.   
 
 

                    Hydrated salt 

 
It is not difficult to determine the amount of water of hydration in a hydrate if you do not know its exact 
formula.  You simply heat a small sample of hydrate to evaporate the water, and then compare the moles 
of water lost to the moles of anhydrous salt that remains.  A simple whole-number ratio of moles can 
be determined.  In a separate calculation, the mass percentage of water in the hydrate can be calculated.  
Complete the following exercise that reflects actual lab data. Then compete the lab activity on the back of 
this page.  Hand in your work today.  

 
 
 

 
 

 
 
 
 
 
 

1. Calculate the mass of water removed from each of the hydrates above.  Record the value.  
 
 

2. Convert the mass of water to moles. Record the value. 
 
 

3. Now convert the mass of each anhydrous salt to moles. Use a periodic table and the formula of th 
anhydrous salt.  

 
 
4. Next, determine how many moles of water are present for each mole of anhydrous salt. In other 

words, what is the mole “fit” between water and anhydrous salt?  This is expressed as a whole-

number ratio,  ( moles H
2
O
/ moles anhyd. salt) 

 
This whole number becomes the value for “x” for the incomplete formulas printed above.  
 

       5.  Hydrates are named according to amount of water they contain, using a prefix for the moles of  
water. Remember, MgSO4  is magnesium sulfate heptahydrate. Name the two practice formulas 
in like manner.  

 MnSO4 • __ H2O    ____________        NiSO4   • __  H2O      _______________ 
 

5. Hydrates can be described in terms of the mass percent of water present. Calculate the mass 
percent of water in each hydrate.  The general formula for mass percent is:      

  (mass of the part you want
/ mass of the entire sample ) x 100%                                                                             

 Record your answers above. 

Water of hydration Anhydrous salt – a 
crystalline, ionic  

compound 

Sample        Mass before       Mass after           Mass of water       Moles of           Moles of              Mole ratio  Mass %   

                      heating (g)         heating (g)          in hydrate (g)       water in the        anhydrous       (water: anhyd. salt)  of water 

        (hydrate)       (anhydrous  salt)  (water of hydration)   sample           salt leftover       (nearest whole #)      present  

 

 

  MnSO4 xH2O        2.99 g                 2.02 g                                                                                           

 

  NiSO4  xH2O           3.00 g                 1.76 g        



Laboratory Analysis of a hydrated salt.   Determine the formula of one of the hydrates below. Your 
teacher will tell you which one to do.   Hand in your work before leaving class. 
 
     BaCl2 • x H2 O  ,    barium chloride x-hydrate   CuSO4 • x H20,   copper sulfate x-hydrate 
 
Procedure: 
 
1) Record the mass of an empty, clean and dry evaporating dish. A watch glass may be used – plan 

accordingly to include its mass in all data. . 
2) Add approximately 3.00 grams of hydrate to the dish and record the mass. 
3) Heat the dish and sample (with watch glass lid) above a Bunsen burner flame.  Your teacher will 

demonstrate the technique to use for this dehydration. 
4) After the sample is dehydrated, and the dish is cool, obtain the mass of the dish and contents. 
 
 
Data and Analysis:  For each item identified with a bulleted arrow show the calculation neatly on 
loose-leaf paper –attach it to the lab worksheet.    Be sure to identify what calculation you are 
completing in each case. Use unit labels thoughtfully.  
 
 
Formula of the hydrated salt you are using: ____•xH2O  (x will be calculated at the end of the experiment) 
 
 
Mass of the empty evaporating dish and watch glass:   _____g 
 
Mass of the evaporating dish, watch glass, and hydrated salt:  _____g 
 

 Mass of the hydrate used:    _____g 
 

Mass of the evaporating dish, watch glass, and anhydrous salt:  _____g 
 

 Mass of water removed during dehydration:  _____g 
 

 Mass of the anhydrous salt leftover in the dish: _____g 
 
Molar mass of water (look up)      _____g/mole 
 
Molar mass of anhydrous salt (look up)     _____g/mole 
 

 Moles of water removed during dehydration  _____ moles 
 

 Moles of the anhydrous salt leftover in the dish _____ moles 
 

 Nearest whole number ratio of moles: 
moles water :  moles anhydrous salt  (x =) _____ 

 
 Empirical formula of the hydrate (fill-in x)  ______• ___ H2O 

 
 Experimental percentage of water in the hydrate _____ % 

 
True formula of the hydrate (teacher will provide this when your  

labwork is finished)             ______• ___ H2O 
 

 True (accurate) percentage of water in the hydrate _____ % 
 

 Percent error of your work    _____ % 

 
Error Analysis  Explain in a sentence or two what experimental conditions may have affected the 
accuracy of your work. Be sure that your explanation fits the experimental error you have calculated here. 


