LAB # 6: CALCULATION OF WATER OF HYDRATION

PURPOSE: To calculate how many moles of water are associated with one mole of a metal salt. Your Cupric Sulfate Hydrate may be the monohydrate with one mole of water attracted to the cupric sulfate. It may also be the dihydrate, trihydrate, tetrahydrate or pentahydrate; your task is to determine which one you are given.

INTRODUCTION: 


A HYDRATED CRYSTAL or hydrate occurs when water becomes tightly attracted to a metal salt. The water molecules maintain integrity as molecules, however they are considered to be part of the formula of the hydrate. When the hydrated metal salt crystal is heated, the attractions to the water are broken by the heat energy and the water escapes from the crystal. After heating the salt crystal is called ANHYDROUS, meaning without water. Many of the salts contain transition metals such as copper or cobalt and therefore are colorful. Often the color of a transition metal hydrate will change as a function of how many waters it is attracted to. Hydrates are one of the few formulas to have a coefficient within.

EXAMPLE HYDRATE-CUPRIC SULFATE PENTAHYDRATE
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THE REACTION, A DEHYDRATION REACTION

CuSO4 .5H2O(s) ( CuSO4(s)  + 5H2O(g)



· +

           
MATERIALS:

-
Cupric Sulfate Hydrate sample 2.0 grams. NOTE- your hydrate many be the mono-, di-, tri-, tetra- or pentahydrate.

· An evaporating dish, tongs to hold the evaporating dish, ring stand, burner, ceramic triangle, spatula.

SAFETY: 

· Be careful to avoid BURNS as a hot ring stand looks like a cool one! If your evaporating dish drops off of the ring stand during heating DO NOT TRY TO CATCH IT, let it fall. I would rather you break a evaporating dish than have you burn your hand. Do not wear gloves; they will melt from the heat. 

· Wear aprons and goggles and do not sit during the lab.

· Tie long hair back to avoid any chance of it igniting.

 NEW SKILLS:

1) Heating to Constant Mass: 
A cycle of

a.  Heating for two min. or as your teacher instructs.

b.  Cooling for one min.

c.  Massing on a scale without weighting paper. Repeat the steps until the    mass is constant for three measurements or as your teacher instructs.

PROCEDURE; 

1) Obtain a evaporating dish and wash it gently with soap and paper towels. Rinse well and heat to constant mass, it must be dry! Record the mass in your lab journal.

2) Add the Cupric Sulfate Hydrate to the evaporating dish till 2.0 grams have been added. Record the total mass of the evaporating dish with its Cupric Sulfate Hydrate contents.

3) Heat the evaporating dish on a ceramic triangle. It is normal for the triangle and evaporating dish to emit an orange glow. It is important to AGITATE the hydrate during the heating. Do this by gently shaking the evaporating dish that is cradled in evaporating dish tongs, if you agitate violently you will lose some of the Cupric Sulfate and your error will be large. Heat and agitate for about three min or until the blue hydrate turns white. NOTE – resist touching the evaporating dish with your fingers, always use evaporating dish tongs! 

4) After heating for about three min., cool and mass the evaporating dish with its contents. Then heat to constant mass; be certain to record each mass during the process. The anhydrous form of the salt should be white Allow the evaporating dish to cool for five min. before you continue.

5) Carefully place the product into a piece of folded weighting paper and submit to your teacher. Clean your cool evaporating dish and return it.

PRELAB:
1) Know the procedure and all terms, be ready for a quiz before the lab.

2) Do you predict that the mass of the heated evaporating dish will increase or decrease?

3) What does the coefficient within the formula of a hydrate tell you, why is a subscript and parenthesis not used?

THE WRITEUP:

1) Using the INFOTRAC and hwilsonweb search feature from the links on the MYSFP home page, write an introduction about hydrates that expands on the one in this lab handout. Concentrate on the meaning of the coefficient in the formula.

2) Simulate in color the dehydration of Cupric Sulfate Trihydrate.

3) Write an experimental design, show clearly why you do each step.

4) Show a full calculation of the water of hydration of your sample.

5) Compare your answer to the accepted value your teacher gives you for your particular sample.

6) Calculate your percentage error.

7) In your conclusion, discuss the errors and how to avoid them, improve on the procedure.
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The dot indicates the water is tightly attracted to the salt part of the hydrate





The coefficient of 5 indicates five moles of water are attracted to one mole of  CuSO4





CuSO4


BLUE





H2O� CuSO4





H2O CuSO4





H2O CuSO4





H2O CuSO4





H2O CuSO4





H2O CuSO4





H2O CuSO4





H2O CuSO4





H2O CuSO4





H2O CuSO4





CuSO4


Solid-WHITE





These waters are independent gasses and will effuse into the atmosphere





NOTE – your task is to find the coefficient in the formula of your unknown!








