Calculation of Emperical Formula of a Hydrate

A chemical, lithium sulfate (Li2SO4) is hydrated.  We are to determine the emperical formula of the hydrate.  A sample of the hydrated ionic salt is weighed at 3.25 g.  The chemical is then heated and the water removed.  The resulting new mass is 2.80 g.  Calculate the emperical formula of this hydrated compound.

Step 1:

Mass of water removed = 3.25 g - 2.80 g = 0.45 g

Step 2:
Calculate moles of “anhydrous” compound (chemical w/o water)
1 mole of Li2SO4 = 109.9 g

ie. Li  2 x 6.9 =    13.8






     
     S   1 x 32.1 =  32.1 






     
     O   4 x 16   =   64









       _____








                   109.9


moles of Li2SO4 = 2.80 g  x 1 mole/109.9 g = 0.025 moles

Step #3.
Calculate the moles of water:

1 mole H2O = 18g


0.45 g  x 1 mole/18 g = 0.025 moles

Step #4
Compare moles of each



Li2SO4 :  H2O




0.025 : 0.025

Simplify (divide by lowest number in the ratio)





0.025 : 0.025




0.025 : 0.025





    1: 1

Therefore the emperical formula is Li2SO4  :   1H2O

