Lab 6-B – Determining the Molecular Formula of a Hydrate
→ Many ionic compounds crystallize from a water solution and contain water molecules in their crystal structure i.e. stalactites and stalagmites.  The water is present in a regular repeating pattern as part of the crystal.  We sometimes know the formula of the ionic portion of the compound, but not how many water molecules are present in each formula.
When water is incorporated in a compound, we call it a “hydrate” and we write it in the following way:


MgSO4.7H2O

magnesium sulphate heptahydrate

Note the raised dot in front of the water which indicates that it is a hydrated compound.  Note that the water does not usually participate in the reaction.
Compounds that have no water in their structure are called anhydrous.

**  When calculating the molar mass of a hydrate, we must include the water!!!  **

Example:  CaCl2.2H2O

Molar Mass = 40.08 + 2(35.45) + 2{ 2(1.01) + 16.00} = 147.02 g/mol

Example:  

(a) 
A 50.0g sample of Ba(OH)2.xH2O contains 27.2 g of Ba(OH)2.  Determine the percent, by mass, of water in Ba(OH)2.xH2O.

(b)
Find the value of x in Ba(OH)2.xH2O.

(a)
Mass percent of water in Ba(OH)2.xH2O


= (total mass of sample) – (mass of Ba(OH)2 in sample)   x  100%





(total mass of sample)


= 50.0 g  -  27.2 g  x  100%



          50.0 g


=
 45.6%

(b)  Moles of Ba(OH)2 
=    Mass of Ba(OH)2    




      
  molar mass of Ba(OH)2





 =         27.2 g   .






      171.3 g/mol






=  0.159 mol Ba(OH)2
Moles of H2O   = 
      Mass of H2O   .




molar mass of H2O




   =   50.0 g – 27.2 g 




18.02 g/mol




   =   1.27 mol H2O

Recall:  

Now determine the lowest whole number ratio by dividing both molar amounts by the lowest molar amount.

0.159 mol Ba(OH)2
  :     1.27 mol H2O 

0.159


        0.159

= 1.0 mol Ba(OH)2    :    8.0 mol H2O

Therefore the value of x in 
Ba(OH)2.xH2O is 8 and the molecular formula is



Ba(OH)2.8H2O
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