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Formula and Composition of a Hydrate

Objectives:

The aim of this experiment is to know the properties of hydrate, 
to verify the formula of a known hydrate and to known the  composition of an unknown one.

Chemical tools and compounds:
Two beakers, Bunsen burner, brushes, wire gauze, crucible tongs, stand , BaCl2.H2O. 
Theory:

Hydrates are crystalline compounds where one or more molecules of water are combined with each formula unit of a salt of the anhydrous compound. Heating the hydrate can drive off the water of hydration, also it can change the hydrate’s color.

For example:
CuSo4.5H2O(s) ----( CuSo4(s) + 5H2O(g).

CoCl2.6H2O(s) ----( CoCl2(s) + 6H2O(g).

NiSO4.7H2O(s) ----( NiSo4(s) + 7H2O(g).
 In  the  first  part  of  this   experiment  , we  verified  the  formula of a known hydrate (BaCl2.2H2O) using  Bunsen  burner,  and  two  beakers .we put a small amount of the hydrate in a beaker on Bunsen burner for about ten  minutes  until  the  water being extremely lost. We have to measure the mass of hydrate, the mass of anhydrous salt, and the mass of water eliminated. 
  In the second part, we will know the composition of an unknown hydrate by heating it in a crucible then cooling it. Then we will measure the mass of hydrate, the mass of anhydrous compound, and the mass of water eliminated.
  In this experiment we use a desicooler because it allow the anhydrous salt to be cooled in the absence of moisture so that the hydrate does not re-form before weighing. 
Data:
A. Formula of BaCl2 hydrate :
 BaCl2.2H2O -(BaCl2 +2H2O .
	
	Trial 1

	Mass of beaker + hydrate, g
	50.34


	Mass of beaker ,g
	49.06

	Mass of hydrate, g
	1.28

	Mass of beaker + anhydrous, g(After heating)
	50.15

	Mass of anhydrous, g
	1.09

	Mass of water eliminated, g
	0.19


Calculations :

A. Formula of BaCl2  hydrate :

moles of anhydrous BaCl2 = (1.09)(g) / 208.19(g/mole)  = 0.00524 moles

Moles of water eliminated  = ((0.19)(g) / 18.02(g/moles) =0.0105 moles

formula of hydrate (=moles H2O/moles BaCl2)= (0.0105) H2O/ (0.00524)BaCl2.
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B. Composition of an unknown hydrate:
	
	Unknown

	Mass of beaker + hydrate, g
	48.01


	Mass of beaker ,g
	47.54

	Mass of hydrate, g
	0.47

	Mass of beaker + anhydrous, g(After heating)
	47.85

	Mass of anhydrous, g
	0.31

	Mass of water eliminated, g
	0.16


Percent by mass of water in unknown = (0.16 / 0.47) X 100% = 34%.

C. Post laboratory Questions :

1. If the precision of my measurement is better than the accuracy the 

conclusion is that might be there is something wrong in my procedure

or in the tools in lab.

    2-Smaller because the mass of water is decrease .

3. Larger because the percent= mass of water/ mass of unknown hydtare. 

