Name: ________________________________ Date:    _____________  Lab # _________

COMPOSITION of HYDRATES


Hydrates are ionic compounds (salts) that have a definite amount of water as part of their structure.  This “water of hydration” is released as water vapor when the hydrate is heated.  The remaining solid is known as the anhydrous salt.


The percent of water in a hydrate can be found experimentally by accurately determining the mass of the hydrate and the mass of the anhydrous salt. The difference in mass is due to the water lost by the hydrate. The percent water in the original hydrate can easily be calculated:      % water      =      mass of H2O        X  100 

                                                            mass of hydrate

In this experiment, a hydrate of copper sulfate will be used: (CuSO4 ( 5 H2O).  The change from copper hydrate to anhydrous salt is accompanied by a change in color.  

Copper hydrate is BLUE, the resulting anhydrous salt is grey-white 

Purpose: 


To determine the percent of water in a hydrate


To calculate the mole ratio between the anhydrous salt and water in the hydrate and 


calculate the % error.

Procedure:

1. Goggles ON!

2. Mass the evaporating dish. 

3. Mass 2.00 g CuSO4 ( 5 H2O and add it to the already massed evaporating dish

4. Place the evaporating dish/ CuSO4 ( 5 H2O onto the hot plate (cranked to high)

5. Use the microspatula to stir the hydrate until the color becomes a pale grey-white color.  (Make sure the hydrate does not “POP” out of the evaporating dish—if it is turn down the heat!)

6. Take the evaporating dish off the hot plate and let cool for a few minutes.

7. Mass the evaporating dish and the anhydrous salt.
Data :

1. Mass of hydrate (CuSO4 ( 5 H2O)





g

2. Mass of empty evaporating dish





g

3. Mass of evaporating dish & white anhydrous salt



g

    (after heating)

Calculations:  Show all work

1. Mass of anhydrous salt:







g



       Subtract (#3 — #2)

2. Mass of water lost 







g
    Subtract : mass of hydrate(from data table) — mass of anhydrous salt

3. Percent of water in hydrate






%


Divide: mass of water      X  100

                       mass of hydrate

4. Calculate the GFM of CuSO4 ( 5 H2O








5.  Calculate the Actual Percent of water in CuSO4 ( 5 H2O



%

mass of water (from 4 above (5 x 18.0 g)   X 100

           total mass of hydrate (GFM of hydrate)

6. Calculate the Percent Error of water (your measured ( #3)  v  “actual”  (#5)   ______%


7.   Calculate the mole ratio of anhydrous salt : water using your lab results.  Use this ratio to 

       write the EXACT formula of YOUR copper sulfate hydrate.

anhydrous salt:

water: 

Exact Formula for your copper(II) sulfate hydrate:   ______________________________

Conclusion Questions (Must be typed and in full sentence format)

1.  Why must the evaporating dish be allowed to cool before measuring its mass?

2.  Why must the mass of the anhydrous salt be measured immediately upon cooling?

3.  Define hydrate and anhydrous salt, and relate them to the color change observed during 

     this lab.

4.  How does the law of conservation of matter and mole ratio relate to this experiment?

