Hydrate Sample Calculation-
An empty crucible has a mass of 12.770 grams. The crucible and hydrate have a mass of 13.454 grams. After heating, the crucible and anhydrous salt have a mass of 13.010 grams. What is the formula of this hydrate of    MgSO4 .  X H2O?

Mass of hydrate = 13.454 - 12.770 = .684 grams

Mass of anhydrate = 13.010 - 12.770 = .240 grams
Mass of water = 13.454 - 13.010 = .444 grams

Step 1:  Determine the moles of the hydrate and moles of water (divide by molar mass of each)

Moles of anhydrate = .240 grams MgSO4 ÷ 120.367 g/mol MgSO4  =  .00199 moles MgSO4
Moles of water = .444 grams H2O ÷  18.02 g/mol H2O   =  .0246 moles H2O
Step 2: Determine the ratio of moles of water to moles of anhydrate (divide by the smallest number of moles calculated in step 1 which should be the anhydrate)
Ratio of moles of water to moles of anhydrous salt = .0246/.00199 = 12

Therefore the formula is MgSO4 . 12H2O

Practice problems

1)  A 16.59 g sample of hydrated sodium thiosulfate (Na2S2O3).  The sample is heated to drive off the water.   The dry sample has a mass of 10.59 g of sodium thiosulfate.  What is the formula for the hydrate?
2)  A 35.64 g sample of hydrated barium bromide (BaBr2).  The sample is heated to drive off the water.  The dry sample has a mass of 30.42 g of barium bromide.  What is the formula for the hydrate?

Practice problem answers:

1)  
Mass of Na2S2O3 anhydrate:  10.59 g


Mass of water: 16.59g – 10.59g = 6.00 g


Step 1:  calculate number of moles



10.59 g ÷ 158.12 g/mol = .06697 mol Na2S2O3


6.00g  ÷ 18.02 g/mol = 0.333 mol H2O


Step 2: Find the ratio of water to anhydrate




0.333mol     =  4.97  ≈ 5



          0.06697mol

Therefore:  Na2S2O3  ●  5H2O 

2) 
Mass of BaBr2 anhydrate:  30.42 g


Mass of water: 35.64g – 30.42g = 5.22 g


Step 1:  calculate number of moles



30.42 g ÷ 297.13 g/mol = .1024 mol BaBr2



5.22 g  ÷ 18.02 g/mol = .2897 mol H2O


Step 2:  Find the ratio of water to anhydrate




.2897 mol     =  2.8  ≈ 3


            .1024 mol

Therefore:  BaBr2 ●  3H2O

