
Experiment: Determination of the Waters of Hydration in an Ionic Compound Hydrate 
!

BACKGROUND 
!
Many ionic compounds exist in their solid, crystalline forms as hydrates. An example of a 
hydrate is cobalt (II) chloride hexahydrate: CoCl2•6H2O. Water molecules coordinate to metal 
ions in a specific ratio, and they are incorporated into the crystals as the solid ionic compound 
hydrate forms. The cobalt (II) hexahydrate portion of the CoCl2•6H2O crystal has the structure 
to the right. When heated intensely, the waters of hydration of most ionic compound hydrates 
are driven off as water vapor, leaving only the anhydrous salt (ionic compound). 
 
In part 2 of the experiment you will observe what happens when CoCl2•6H2O crystals are heated and water vapor is 
driven off: 

CoCl2•6H2O(s) Δ
" →"  CoCl2(s) + 6 H2O(g) 

 
You will also observe what happens when water is reintroduced to the anhydrous crystals. 
 
In part 1 of the experiment, you will determine the ratio of water to the anhydrous salt for an ionic compound with an 
unknown number of waters of hydration. You will accomplish this by starting with a solid hydrate, heating to a constant 
mass to ensure all of the water is driven off, and comparing appropriate masses and moles to find the ratio of the water 
to the salt. That information will allow you to determine the formula of the hydrate. A general equation for this dehydration 
reaction is: 
  MxAy • zH2O(s) Δ

" →"  MxAy(s) + z H2O(g) 
  
 
PROCEDURE 
 
Part 1: Determination of the Waters of Hydration in a Hydrate 
 
1) Thoroughly clean a crucible and lid. 
2) Put the crucible and lid on a clay triangle on a ring and ring stand (see Figure 1). Heat the crucible in the hottest part 

of the Bunsen burner flame for five minutes (this is to drive off any water from cleaning or moisture condensed from 
the air).   

3) When the crucible and lid are cool to the touch, mass them and record to the nearest 0.001 g. Be sure that the 
balance you use is able to mass this precisely. (Not all of the balances in the lab may be capable of this.) Record the 
mass. Make note of which balance you used. 

4) Place 1 ~ 1.5g of your assigned hydrate into the crucible. Mass (and record) the crucible+lid+hydrate precisely. 
5) With the lid almost covering the crucible, heat the system carefully until no water vapor is seen condensing from the 

gas escaping from the container. This may take several minutes (10-15). Heat intensely for 2-3 minutes after no 
additional water is seen condensing.   

6) Allow the system to cool until the crucible is only slightly warm to the touch. Mass the crucible+lid+contents precisely 
and record the mass in the box labeled “Mass of the crucible, lid, & anhydrous salt (heating to a constant mass)”.  

NOTE:  While allowing the system to cool and conducting the process of heating to a constant mass, you can perform 
Part 2 of the experiment.  

7) Heating to a constant mass: 
• Reheat the system with the lid slightly ajar with intense heat for ~ 5 minutes.  
• Allow the system to cool, mass and record the value in the same box indicated in the previous step. 
• If the two masses are very similar, usually within +/-0.005 g, then a constant mass is considered to be 

achieved.  
• If the later value is significantly lower, then you can likely conclude that more water was driven off in the 

second heating, and there could still be additional water in the sample. Repeat the process of 
heating/cooling/massing until two successive masses are very similar. 

• Use the final mass as the mass of the crucible+lid+hydrate. 
 

8) Time permitting; perform the calculations indicated in the data/results table. Show your results to your instructor. 
9) Perform additional trials as instructed. 
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PROCEDURE  (continued) 
 

Part 2: Qualitative Observations of a Hydrate and its Anhydrous Salt 
 
1) Place a small amount (several crystals) of CoCl2•6H2O(s) into a small test tube.  
2) Record observations about the crystals. 
3) Heat the test tube gently over a Bunsen burner flame. 

• Hold the tube at an angle.  
• Do not point it at yourself or others. 
• Do not heat intensely or it may crack.  
• Record observations of what you see while heating. 
• Heat until no reaction appears to still be occurring. 
• Record observations about the crystals.  

4) Allow the crystals in the tube to cool to room temperature. (This is a good time to return to part 1.) 
5) After the test tube has reached room temperature, add a few drops of water. Feel the test tube to see if the 

temperature changes. Record all of your observations about the crystals upon the addition of water. 
 
 
 

Prelaboratory Assignment 
Prepare a proper HEADING and the following sections: 
 
PURPOSE 
Provide a statement of the experimental purpose for both Part 1 & Part 2. 
 

GENERAL STRATEGY / PROCEDURE SUMMARY 
Provide of a brief explanation of the methods and procedures we are using. 
 

DATA TABLES / OBSERVATIONS 
On a new page, prepare data tables for the experiment using the provided tables as your guide. 
 

PRELAB QUESTIONS: As assigned by your instructor.  

 
 
 
Laboratory Report 
Prepare a proper HEADING and the following sections: 
 

DATA / OBSERVATIONS / CALCULATIONS / RESULTS 
During the experiment, you will collect data in the tables you prepared in your lab notebook. Calculations should be labeled, show the 
formula used, include units, show work, and the final results should reflect the proper number of significant figures (except in whole 
number ratios).      
 

CONCLUSIONS 
Make appropriate conclusions for both parts of the experiment.       
 

POSTLAB QUESTIONS: As assigned by your instructor.  
 

  



Part 1 Data Table: Determination of the Waters of Hydration 
 

Trial 1 2 3 4 

Identity of the ionic compound hydrate 
(with unknown waters of hydration)  

Mass of the crucible & lid  
(after heating 5+ minutes) 

 
   

Mass of the crucible, lid, & hydrate  
(before heating)     

Mass of the crucible, lid,  
& anhydrous salt  

 

(heating to a constant mass) 
 

Note: This box may have several values. 

    

Mass of the hydrate     
Mass of the anhydrous salt     

Mass of the waters of hydration     
Mass % water in hydrate     

Moles of the anhydrous salt     
Moles of the waters of hydration     

ratio : moles of water
moles of anhydrous salt

                      
             

1
 

 
             

1
 

 
             

1
 

 
             

1
 

Formula & name of the hydrate 
(whole number ratio of water)  

 
Part 1 Observations 
Leave space under your data table to make qualitative observations during the experiment.  
 

 
Part 2 Observations: Behavior of a Hydrate 
 

Description of CoCl2•6H2O  
before heating 

 

Observations  
while heating  

Observations after heating 
is complete  

Observations when adding 
water  

 

 
Prepare  
in your  

Laboratory 
Notebook 

 

 
Prepare in your 

Laboratory Notebook 


