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Percent Composition of Hydrates Activity
Purpose: To find the % composition of water in a hydrate.
Materials: 

· evaporating dish

· ring stand

· ring clamp

· wire gauze

· Bunsun burner

· scoopula

· electronic balance

· striker

· crucible tongs

· hot pad

· glass stirring rod

· CuSO4•5H2O

· distilled water
Background:  Hydrates are ionic compounds (salts) that have a definite amount of water as part of their structure.  This water is released as vapor when the hydrate is heated. The remaining solid is known as the anhydrous salt. The general reaction for heating a hydrate is: 
hydrate 

 anhydrous salt + water

The ∆ sign means that heat is applied. 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. The percent of water in the original hydrate can be calculated easily with the following equation: 
% H2O = (mass of water/mass of hydrate) x 100

In this experiment, a hydrate of copper (II) sulfate (CuSO4•5H2O) will be studied. The change from copper (II) sulfate pentahydrate to anhydrous copper (II) sulfate is accompanied by a change in color. 
CuSO4•5H2O (blue)        

CuSO4 (white) + 5H2O

Procedure: 

1. Clean and dry your evaporating dish.
2. Prepare your ring stand set-up as demonstrated by instructor. 
3. Place your empty evaporating dish on the wire gauze and heat the dish with the hottest flame for 3 minutes. This is done to be sure that the evaporating dish is absolutely dry. 
4. Using crucible tongs, remove the dish from the apparatus. Place it on a pad and allow it to cool for several minutes. 
5. Using a balance, find the mass of the cooled evaporating dish. Record this mass in the Data section. (Never weigh an object when it is hot because convective heat waves tend to be circular and upward, which tends to make objects appear to weigh less.) 
6. With the evaporating dish on the balance, measure into it exactly 2.00 grams of CuSO4•5H2O. Be sure the spatula is clean to avoid contamination.  Record the mass of the dish with the CuSO4•5H2O in the Data section. 
7. Place the evaporating dish with the CuSO4•5H2O on the wire gauze on the ring stand. Gently heat the dish by moving the burner back and forth around the base. Increase the heat gradually. Avoid any popping and spattering.
8. Heat strongly for 5 minutes or until all of the blue color has disappeared.  Note the color change in the Observations section.

*During the heating, a glass stirring rod may be used to break up larger portions of the hydrate. Be sure that none of the product stays stuck to the stirring rod.  
*If the edges of the solid appear to be turning brown, remove the heat momentarily and resume heating with a cooler flame. 
9. Using the crucible tongs, place the evaporating dish on the hot pad and allow to cool for two minutes. Immediately find the mass of the dish plus the anhydrous salt, and record the mass in the Data section. The dish must be weighed before the compound reabsorbs water from the atmosphere. 
10. When you have finished weighing the dish and salt, place the dish back on the counter and squirt some distilled water onto the anhydrous salt. Record any change in appearance in the Observations section. 
11. When you have finished, throw the anhydrous salt into the trash.  Wash and dry your evaporating dish. 
Data: 
1. Mass of evaporating dish _________________g 

2. Mass of dish + hydrate _________________g 

3. Mass of dish + anhydrous salt _________________g 

Observations: (Note two color changes observed and what caused each in the space below)
Calculations: Remember to show ALL of your work, include UNITS, and round to the proper number of SIG FIGS!
1. Calculate the mass of water lost from the hydrate.  (Hint: Data #2 - Data #3)
2. Find the percent of water present in the original hydrate. 
(Hint: Calculation #1 / (Data #2 - Data #1) x 100)
Mass of water lost
X 1OO
 Mass of hydrate
3. Calculate the theoretical % of water in the original hydrate.  Theoretical yield is the yield you should have gotten if you had done everything perfectly. 

Theoretical % of H2O = 
  Mass of 5 H2O
    x 100

Mass of CuSO4 + 5H2O 
4. Determine the accuracy of your lab technique by calculating your % error. (This is where you find out how well you did! () In high school, anything under 10% error is great.  In college, you will be graded on the % error, and they expect it to be within 2 – 3%. 
(Hint: ((Calculation #2 – Calculation #3) / (Calculation #3)) x 100)
Percent error = (actual % water - theoretical % water)    x 100
theoretical % water 

Conclusion/Analysis:

Write a paragraph below that includes the following components.  You may continue writing on the back of this page if you need more space.
· State what you learned from this experiment
· List a likely source of error
· State specifically how this error would affect your results (would it increase or decrease your % error?)
· Are you proud of or disappointed in your results?  Why?
· Did you enjoy this experiment?  Why or why not?
