INQUIRY BASED CONDUCTIVITY LAB



Part 1:  Bond Type Refresher

Identify the type of bonds present in each of the following substances. Please explain how you knew this.

	
	Substance
	Bond Type
	Explanation         

	1.
	CO2
	
	

	2.
	PbI2
	
	

	3.
	Cu(NO3)2
	
	

	4.
	K2O
	
	

	5.
	P2O5
	
	

	6.
	Mg
	
	

	7.
	LiOH
	
	


For each of the following experiments be sure to create a hypothesis, record your methodology and your data.

Part 2:  Bond Type and Conductivity.

Design and implement an experiment to determine the type of bonds present in the unknown compound.  You may use the following chemicals and equipment:



NaCl (s) 


H2O (l)



C6H12O6 (s) 


C6H12O6 (aq)





NaCl (aq) 


C2H5OH(aq)

Substance X (s) 










Conductivity probe
Beakers



Graduated cylinders
Pipets



Goggles

Write a paragraph explaining what you learned in doing this part of the lab.  Be sure to discuss the relationship between bond type, conductivity and phase.

Part 3:  Concentration of Dissolved Ions and Conductivity.

Design and implement an experiment to determine the relationship between the concentration of dissolved ions and the conductivity of the sample.  You may use the following chemicals and equipment.

.1 M NaCl (aq) 


Goggles


.1 M C12 H22O11 (aq) 

Beakers

.1 M BaCl2 (aq) 


Graduated cylinders

.1 M 
Fe(NO3)3 (aq) 

Pipets

Conductivity Probe

Write a dissociation reaction for each of the substances in water and use this to explain your results. What is the relationship between the number of dissolved ions and conductivity?  What do you think would happen to the conductivity of the solutions if their concentrations were changed to .3 M?  Why?

Part 4: Acids/Base Strength and Conductivity. 


Although acids and bases have covalent bonds, they are able to conduct electricity.  The better the conductor, the stronger the acid or base.  Test the conductivity of each of the following and use the information to determine the relative strength of the acid or base.  Rank the acids from strongest to weakest.  Do the same for the bases.

.1 M HCl (aq)


.1 M NH3 (aq) 

.1 M HC2H3O2 (aq) 

.1 M NaOH (aq) 

.1 M H2SO4 (aq) 


.1 M Mg(OH)2 (aq) 

.1 M HNO3 (aq) 


.1 M Ca(OH)2 (aq) 


.1 M C6H5COOH (aq) 

.1 M Ba(OH)2 (aq) 

Explain your data.  Think about the dissolution of the strong acids (or bases) versus the weak acids (or bases).  How are they different?

Summary:  

1.  Discuss the factors that determine whether or not something conducts electricity.  Predict if the substances listed below would conduct electricity.  Explain each prediction based on your experimental findings from this lab.

a. CO2 (l)

b. H2CO3 (aq) 

c. Na (s) 

d. K3PO4 (s) 

e. NiCl3 (aq)

f. CH3OH (l)

g. Fe(OH)3 (aq) 

h. Hg (l)

i. P2O5 (s) 

j. CH3COOH (aq) 

2.  What is an electrolyte?  What substances from question 1 above serve as electrolytes?

3.  Why are metal atoms able to conduct electricity?

4.  Which ionic compound above do you think would be the best conductor of electricity?  Explain your answer.

