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Scientific Investigation: Conductivity 

A simple conductivity meter can be made with a light bulb and a battery. Use a simple conductivity meter to compare the conductivity of polar, slightly polar and nonpolar liquids. 
Objectives: Students will construct and describe an LED circuit, classify solutions in terms of conductivity, and generalize the properties of a conductive solution.

Define the following words:
1. Conductivity_________________________________________________________________________
2. Circuit______________________________________________________________________________
3. Solution_____________________________________________________________________________

4. Solute_______________________________________________________________________________

5. Solvent______________________________________________________________________________
Materials
· Two straightened paper clips

· Battery pack (two AA batteries in holder)

· LED light with resistor

· Three alligator clips

· Six containers large enough to hold 10 ml of liquid 
· Small cup

· Distilled water

· Tap water

· Salt water

· Vegetable oil

· Piece of dark colored construction paper 
· Paper towel

Procedure
1. Investigate the electrical properties of your LED light. 
Observations of how orientation affects your ability to light the LED ____________________________________________________________________________________________________________________________________________________________________________
Invent and record a hypothesis for your observations.  __________________________________________________________________________________________________________________________________________________________________________________________
2. Expand your LED and battery circuit to create a conductivity meter. Use the alligator clips to expand the circuit. Use the paper clips as the final electrodes that will be put into the solution. Test your circuit by touching the two paper clip electrodes together to light the LED. If your LED does not light, manipulate the circuit until it does light. Draw your circuit set-up in the box.
	


3. Predict the conductivity of distilled water, tap water, and salt water in terms of their ability to light the LED. Use the following scale to translate your predicted conductivity estimates into predicted observations of the LED:

Nonconductor = No light            Poor conductor = Dim light              Good conductor Bright light
                                   Use Table 3-7 to record your predictions!
4. Obtain 10 mL test solutions of distilled water, tap water, and salt water in Petri dishes. Use distilled water and a paper towel for cleaning electrodes between tests.  Investigate the conductivity of distilled water (pure water), tap water and salt water. You can measure the relative conductivity of liquid by observing the brightness of the LED, when the electrodes are placed in a solution that conducts electricity.  
5. Use Table 3.7 to record your results. Remember that you are using your observation of LED brightness to make an inference about the conductivity of each solution.

No light = Nonconductor                             Dim light = Poor conductor                       Bright light = Good conductor
Verify your observations by repeating the tests until you are confident of your results.
Interpret and Conclude (Activity Questions) 

1. The LED lights need to be in a specific orientation in order to light up when connected to the battery pack. Describe the orientation and explain how you determined this.
2. The conductivity of seawater is about one million times higher than distilled water. Did your results support this? Explain.
3. Which result surprised you the most? Explain why it surprised you and then invent and describe a hypothesis to explain the results you observed.
4. What did the conducting solutions have in common? Make a generalization about the types of materials that conduct electricity and the types of bonds those materials have.
5. Would you rather be swimming in a lake or the ocean during a lightning storm? Why?
