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Lab #9: Properties of Ionic & Covalent Compounds

CHALLENGE

Essential Question:
How can ionic compounds be distinguished from covalent compounds, based on their property differences?
Goals:

1.)  Determine the physical properties that distinguish ionic from covalent compounds.

2.)  Use your acquired knowledge to classify an unknown compound as ionic or covalent.

Background: 

So there are two kinds of compounds, and how they are put together at the particle level is quite a bit different.  This difference helps us understand and predict their properties.   And WHY would that be important???   Well… if you want to make stuff, you kind of have to know the properties of the materials used!!

Electrical conductivity of materials is related to bonding, which produces charged particles that are able to move (“free” electrons or “free” ions).  They are called electrolytes.  Molecular compounds do not have a net charge, and therefore do not conduct electricity.  They are non-electrolytes. In the liquid state, the conductivity of ionic substances is due to the movement of cations (positive ions) and anions (negative ions).


Pre-Lab:
1.) Fill out the chart below based on what you already know about the physical properties of ionic and covalent compounds.  Use your notes to help you!

	
	Ionic
	Molecular

	Hardness 

(Hard or Soft)
	
	

	Melting/Boiling Points

(Low or High)
	
	

	Conductive as a solid

(Yes or No)
	
	

	Conductive as a liquid

(Yes or No)
	
	

	Conductive in aqueous

(Yes or No)
	
	

	Role of electrons

(Shared or Transferred)
	
	

	Strength of Bond

(Strong or Weak)
	
	


Procedure: 

Part A: Obtain and test the properties of the four known substances given and record your data in Table 1. Put a small scoop of each compound into a different well in the well plate. **Make sure you know which is which!
1. Two of the substances are ionic, two are covalent (they are labeled).
2. Observe the physical state of each substance at room temperature.

3. Obtain the conductivity probe and make sure it is clean and dry. Touch the probe to the pure substance and test for conductivity. If the numbers increase dramatically, the compound is a good conductor of a current.
4. Add a few drops of distilled water to the solid in the well plate and test for conductivity. 
5. Record the melting point of each substance.
Part B: Repeat steps 1-5 for unknowns A-F to decide which properties correspond to ionic compounds and which correspond to covalent compounds. Use your newly acquired knowledge to identify unknowns as ionic or covalent on the next page.
Data/Observations: Complete the data table for the Known and Unknown Compounds. Give detailed observations in the boxes.
Table 1: Known Compound Properties

	Known

Compound
	Physical State at Room Temp.
	Conductivity as a Solid
	Conductivity when “Aqueous”
	Time it took to melt (if at all)

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Table 2: Unknown Compound Properties
	Unknown Compound
	Physical State at Room Temp.
	Conductivity as a Solid
	Conductivity when “Aqueous”
	Time it took to melt (if at all)

	A


	
	
	
	

	B


	
	
	
	

	C


	
	
	
	

	D


	
	
	
	

	E


	
	
	
	

	F


	
	
	
	


Connecting Knowledge with Skill:
1.  Categorize the compounds A – F as Ionic or Molecular.  

IONIC



MOLECULAR (Covalent)

2. Pick one of each type of compound and explain how you came to your decision.





Conclusion: Write a 4-6 sentence paragraph about the purpose of this lab and a detailed explanation of what you did to successfully achieve this purpose. Also, explain what may have caused errors in your data.
