
Percent of Water in a Hydrate  
 
Purpose: 
To determine the percentage of water in hydrated Copper (II) sulfate. 
 
Background: 
Many crystalline compounds contain definite amounts of water that are trapped within their solid-crystalline 
structures. These types of compounds are known as hydrates. In this experiment you analyze a hydrate to 
determine the percent of water present within it.  
 
Materials: 
Crucible 
Scoopula  
Ring clamp 
Ring Stand 

Crucible Lid 
Mortar and Pestle 
Clay Triangle 

Crucible Tongs

     
 
Pre-Lab Questions: 

1) Copper (II) sulfate is what type of compound (Ionic and Molecular)? How do you know?  
2) What does this tell you about the compounds structure? 
3) What is a hydrate? 
4) What is the purpose of heating the compound? What are we trying to get rid of and why? 
5) Why are we going to add several drops of dH2O at the end of our experiment? 

 
 
Procedure: 

1) Put your goggles on your face. 
2) Divide up the following jobs amongst the individuals in your group: 

a. Clean and thoroughly dry the following items: crucible, lid, mortar and pestle, and scoop. Clean and 
dry the scoop first. 

b. Clamp your large ring clamp about halfway up your ring stand. Place the clay triangle on your ring 
clamp. You may have to adjust the triangle slightly to fit using the wire located on the perimeter of 
the triangle. Get your burner ready to light (don’t light it until you are ready in step 7). 

c. Place a piece of weighing paper on one of the balances at the back of the room. Using your clean and 
dry scoop, place the blue hydrate on the paper until you have between 3.10 and 3.40 grams of the 
hydrate. Record this exact number. 
 

      3)   Record your observations of the hydrate (color, texture, odor, etc.) 
4) Place the hydrated compound in your mortar and grind. Don’t be afraid to use your muscles here, you 

aren’t strong enough to break anything. When finished your hydrate should be a light blue powder. 
5) Determine the mass of your crucible and lid. To ensure weight of only these two items and not the oil on 

your fingers, use chem wipes to wipe the crucible clear of any organic oils and use chem wipes 
whenever handling the crucible and lid. Record its exact mass on your data sheet. 

6) Place the powder in your crucible, put the lid on and determine its mass. Record the mass on your data 
sheet. 

7) Place the crucible and its contents in the clay triangle on your ring clamp. Place the lid on the crucible so 
it is slightly ajar. This will allow the water to escape during heating. Light your burner, adjust the flame 
and heat the crucible and its contents gently for 2 to 3 minutes being very careful to avoid losing any of 
your solid due to overheating.  



8) Start to increase the amount of heat applied. Observe your sample from time to time and record your 
observations of the changes that are taking place in your sample. 

9) If the color of your sample starts to turn brown or black REMOVE FROM HEAT IMMEDIATELY. 
Allow it to cool for a minute before continuing with heating. When no blue color remains, turn off your 
burner and let the crucible and its contents cool for a couple of minutes with the lid on.  

10) Allow the crucible to cool to room temperature (about five minutes). Weighing the crucible while hot 
will cause the mass to be lower due to convection currents in the crucible.  

11) Determine the mass of the crucible, lid and contents. Record this exact mass. 
12) Record your observations of the anhydrous (without water) Copper(II) sulfate. 
13) Add several drops of deionized H2O to the now anhydrous Copper(II) sulfate in your crucible. Record 

your observations. 
14) Clean and dry your crucible, lid, mortar and pestle, and scoop. 
15) Return all of your clean and dry equipment to the equipment table and get your data sheet STAMPED. 

 
Calculations: 

1. Mass of the hydrate. 
2. Mass of the anhydrous (without water) Copper(II) sulfate. 
3. Mass of the water lost during heating. 
4. Experimental percentage of water present in your hydrate. 
5. Using the actual formula of the hydrate given to you by Mr. E, and the atomic masses on the periodic 

table calculate the theoretical percentage of water present in the hydrate. 
6. Using your answers from “1” and “5” above calculate the actual number of grams of water present in 

your hydrate. 
7. Using your answers in 3 and 6 determine your percent error.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Data: 
 
Mass of crucible and lid        ____________________ 
 
Mass of crucible, lid, and hydrate      ____________________ 
 
Mass of crucible, lid, and anhydrous residue    ____________________ 
 
 
            
 _____________________
         Stamp 
 
 
 
Data: 
 
Mass of crucible and lid        ____________________ 
 
Mass of crucible, lid, and hydrate      ____________________ 
 
Mass of crucible, lid, and anhydrous residue    ____________________ 
 
 
            
 _____________________
         Stamp 
 
 
 
Data: 
 
Mass of crucible and lid        ____________________ 
 
Mass of crucible, lid, and hydrate      ____________________ 
 
Mass of crucible, lid, and anhydrous residue    ____________________ 
 
 
            
 _____________________
         Stamp 
 



Percent of Water in a Hydrate Rubric 
 

Activity           Possible Points Your Score_ 
 

Followed Directions (Index/Sections Labeled)  2 points  ___________  

Title       4 points  ___________ 

Purpose       4 points  ___________ 

Pre-Lab Questions     10 points ___________ 

Materials List      4 points  ___________ 

  Procedure      10 points ___________ 

  Data  

   - Sig Figs     3 points  ___________ 

   - Check-In Stamp    3 points  ___________ 

 

  Calculations 

   -  Calculation Statement (s)   4 points  ____________ 

   - Mathematical Setup    4 points  ____________  

   - Significant Figures    6 points  ____________ 

   - Units      4 points  ____________ 

   - Circling/Boxing Answers   2 points  ____________ 

  

  Conclusion 

   - Statement responding to the purpose  4 points  ____________ 

   - Statement of your percent error  4 points  ____________   

    

 

Neat/Organized      10 points  ___________ 

 
   Student Name: ______________________ 

 
        Total Score:   _______/78 
 

 
 


