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Lab – Properties of Ionic and Covalent Compounds
Purpose

To distinguish between ionic and molecular compounds based on their physical properties.
Introduction

Chemical compounds are combinations of atoms held together by chemical bonds.  These chemical bonds are of two basic types – ionic and covalent. 
Ionic bonds result when one or more electrons from one atom are transferred to another atom. The atoms form positive and negative ions which attract to each other. Ionic compounds are composed of large numbers of positive ions (cations) and negative ions (anions) so that the amount of positive charge equals the negative charge.
In covalent bonds the electrons are shared between two bonded atoms. A molecule is a group of atoms that are bonded together by covalent bonds. Molecular compounds are composed of these molecules.

The physical properties of a substance such as melting point, solubility in water, and conductivity of an dissolved solution tell us a lot about the type of particles in a compound. In this experiment, you will conduct tests on the physical properties of different compounds and compile data enabling you to classify the compounds as ionic or molecular.

Pre-Lab Questions

1.  What is an ionic bond?
      ____________________________________________________________________________
2.  What is a covalent bond?
      ____________________________________________________________________________
3.  Ionic compounds are composed of what particles?
      ___________________________________________________
4.  Molecular compounds are composed of what particles?
      ___________________________________________________
5.  What physical properties will be tested for each compound in this lab?

      _____________________________________________________________________________
Equipment
aluminum foil


hot plate

scoopula
conductivity apparatus 
well plate

toothpicks


Materials
sucrose


sodium chloride
distilled water


calcium chloride
citric acid

paraffin wax


Procedure

Relative Melting Point Determination
1. Obtain a small square of aluminum foil.
2. Place a FEW crystals of sucrose, sodium chloride, citric acid, calcium chloride, and paraffin wax in separate locations on the foil.  Do not allow the samples of crystals to touch. Make sure you are able to distinguish each compound.  Write a description of each in the data table.
3. Turn the hot plate on high and observe the order of melting of each of the five substances. Record the order of melting in your data table (1st, 2nd, etc.)  After five minutes, record an N in your data table for each substance that did not melt.  [Note:  If the compound does not melt, the temperature was not hot enough to reach the melting point; melting point must be relatively high.]  Turn off the hot plate.  Allow the foil to cool while you complete the remainder of the experiment. 
Solubility in Water
4. Put a few crystals of each of the white solids in 5 wells in your well plate.  Make sure you know the order of the compounds.

5. Add 10 drops of distilled water to each of the five compounds.  Stir using a toothpick.  It is necessary to observe the solids for several minutes to determine if they dissolve or not.  Place a check in your data table by the substances that are able to dissolve.  

Conductivity of Aqueous Solution
6. Using the conductivity apparatus and aqueous solutions already set up, test the conductivity of each solution by dipping both electrodes into the well.  Be sure to rinse the electrodes using distilled water between solutions, and then dry them with a paper towel.  Record in Data Table if the green light bulb does not light up, lights up dimly, or lights up brightly (the red light will probably always light up).
Disposal and Cleanup
7. Excess compounds can be rinsed down sink.  Clean the well plate by rinsing in water.  Use a paper towel to clean each well.  Aluminum foil may be thrown away.
Data Table

	Compound
	Physical Description
	Relative

Melting Point

(melted 1st, 2nd, etc., didn’t melt)
	Solubility

in water

(dissolved,

did not dissolve)
	Solution Conductivity

(conducted well, 

did not conduct)

	Calcium chloride

(CaCl2)
	
	
	
	

	Citric acid

(C6H7O7)
	
	
	
	

	Paraffin Wax

(CnH2n+2)
	
	
	
	

	Sodium Chloride

(NaCl)
	
	
	
	

	Sucrose

(C12H22O11)
	
	
	
	


Post-Lab Questions
1. Which of the compounds used in the lab are ionic? 
_____________________________________________________________________
2. Which of the compounds used in the lab are molecular?

_____________________________________________________________________

3. Which type of compound has the lower melting points – ionic or molecular? ___________________
4. Which type of compound is the better conductor – ionic or molecular? ___________________

5. a) Did all ionic compounds dissolve in water? _______

b) Did all molecular compounds dissolve in water? _______

6. Classify each compound as ionic or molecular based on its properties.

	Substance
	Melting Point
	Solubility
	Conductivity
	Classification

	1
	-55 oC
	poor
	poor
	

	2
	396 oC
	good
	good
	

	3
	0 oC
	not tested
	poor
	

	4
	200 oC
	good
	good
	

	5
	20 oC
	good
	poor
	


Conclusions
(State the purpose and major findings)

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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