
To Donate or to Share:  That is the Question 
Ionic vs. Covalent Bonding 

 

 
Introduction:     A compound is defined as the chemical combination of two or more elements.  A chemical bond is the 
"glue" that holds atoms of different elements together.  Bonds can generally be classified into two general types: ionic and 
covalent.  Ionic bonds generally occur between a metallic atom and a nonmetallic atom.  The ionic bond involves the transfer 
of electron from the metallic atom to the nonmetallic atom, resulting in ions (positively and negatively charged).  The 
positively charged metal ion is attracted to the negatively charged nonmetal ion.  Covalent bonding involves the sharing of 
electron and generally occurs between atoms that are nonmetallic. 

Properties such as melting point, boiling point, solubility, electrical conductivity, color and odor can help you distinguish ionic 
from covalent compounds.  In this experiment, you will observe several properties of some ionic and covalent compounds and 
attempt to recognize some patterns among the properties.  It is important that you understand that the patters are 
generalizations that do not necessarily apply to all ionic and covalent compounds. 

Research Question:   Can chemicals be identified as ionic or covalently bonded by testing them for solubility, 
melting times, and electrical conductivity? 
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Hypothesis:  To be made for unknown only 
 
Materials:          
 

• test tubes with stoppers and rack+ test tube holders 
• weighing paper 
• distilled water - for dissolving each compound 
• acetone or hexane – for dissolving each compound 
• hot plates 
• beaker 
• small trays for melting 
• tongs 
• chemicals– 1-2 grams each 

Chose 1 you believe to be ionic and 1 you believe to be covalent 

o calcium chloride 
o potassium chloride 
o nickel chloride 
o paradichlorobenzene (also known as moth balls) 
o ascorbic acid (also known as vitamin C) 
o potassium nitrate 
o table sugar 
o sodium bicarbonate (also known as baking soda) 
o table salt 
o Ibuprofen (Motrin) 
o Acetominophen (Tylenol) 
o Sodium Hydroxide 
o Stearic acid 
o Unknown #1 



Procedure: 

Choose 1 item you believe to be ionic and 1 you believe to be covalent.   You must 
also complete 1 unknown. Verify this with instructor or TA. 

Part I: SOLUBILITY in distilled water or hot water 

1. Put on lab coats if available and goggles - NEVER REMOVE GOGGLES while inside the lab. 
2. Heat approximately 400 mL of tap water on the hot plate.  This will be your water bath that you will use to help 

determine the solubility of each substance in hot water.  Do not let your water boil....keep it simmering. 
3. For each chemical that you test, put a "pea size" amount of substance onto a piece of weighing paper. 
4. Using the weighing paper, slightly roll the paper and pour the solid substance into the test tube. 
5. Add about 3 inches or so high of distilled water in a test tube.  
6. Use a rubber stopper and then shake for whatever period of time you need to ensure maximum dissolving.  

Remove stopper before placing test tube in the water bath. 
o NOTE: If the substance has completely dissolved just by shaking, you do NOT need to place it into the 

water bath.  Only do this step if the substance does not initially dissolve. 
7. Look carefully at the solution.  Determine the solubility of each substance.  Record your data on the data sheet 

you created. 
o S = soluble (No crystal is visible in the solution and the solid has completely dissolved.) 
o PS = partially soluble (Some crystal is still visible or the solution looks cloudy.) 
o NS = not soluble (Crystals sit at the bottom of the solution or solid floats on the top of the water.) 

8. Dispose of all substances that DISSOLVED down the sink.  Dispose of all substances that DIDN'T DISSOLVE in 
the trash. 

9. Repeat the exact same procedure using acetone or hexane, whichever is available. 
10. Thoroughly rinse test tubes, make sure they are clean and then put back into test tube rack upside down to 

drain!   

 

 



Part II: MELTING TIME 

  1. Place a pea size amount of substance in pan or beaker. 
2. Place on hotplate and allow a few seconds or up to 2 minutes for the solid to melt.  Record the 
melting time. 

 
 
Part III: ELECTRICAL CONDUCTIVITY 

1. Use a conductivity tester to demonstrate the electrical conductivity of each solid.  The solid samples will be 
placed into distilled water, mixed thoroughly and then tested.Use the small testing plates to conduct tests. 

2. Probes are placed into the solution.  If the solution conducts electricity, the 5 lights will light up and the 
substance is a good conductor.   If the solution does not conduct electricity, only 1 or 2 lights will go on and the 
substance is a non-conductor.  If 3 or so light go on, the solution is considered a poor conductor. 

3. Record for each sample on the data sheet. 
o GC = good conductor 
o PC = poor conductor  
o NC = non-conductor 
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Record results on a table like the one that follows: 
 
Substance Describe 

substance 
What is the 
formula for 
this 
compound 

Hypothesis Solubility Melting 
Time 
(seconds) 

Conductivity Ionic or 
covalent? 

#1 
 
 

 
 
 
 
 

      

#2 
 
 

 
 
 
 
 

      

Unknown 
 

 
 
 
 
 

      

 
 
Questions for discussion section (you will have to look these up in your book and on the internet): 
 



1) What common everyday things are ionically or covalent bonded? 
 
 
 
 
2) Is the bond that dissolves in the water ionic or covalent?  Why?  Please use the word hydrophilic in your 

answer.  Hydrophilic means that it likes water. 
 
 
 
3) Is that bond that dissolves in acetone ionic or covalent?  Why?  Please use the word hydrophobic in your 

answer.  Hydrophobic means it does not like water. 
 
 
 
4) What is meant by polar covalent? 

 
 
 
5) Why might it be important to use distilled / deionized water to dissolve your compounds in when testing 

them to see if they conduct electricity? 
 
 


