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Conductivity of Solutions and Molten Salts
Description:  A light bulb will glow when a substance that conducts electricity is inserted in a break in the wires that lead to and from the power source.

Concept:  Solutions that contain ionic compounds conduct electricity.  The more a compound separates into its ionic units, the more ions there are in solution. The more ions there are, the more electricity that flows through the solution.  For example, the acetic acid will light the bulb dimly and the hydrochloric acid will light the bulb more brightly due to its higher Ka value.
Materials:  
· Conductivity light bulb

· Sodium Chloride 

· Sucrose 

· Acetic Acid (1 M)

· Hydrochloric acid (1 M)

· Sodium Hydroxide (1 M)

· Ammonia (1 M)

· Alcohol

· Tap water

· 500 mL distilled water or de-ionized water

· 2 scoopulas

· 2 stir bars

· 7 - 250 mL beakers or jars

· distilled water bottle

· one beaker of distilled water for rinsing

For molten salt setup:

· Ring stand

· Small iron ring

· Clay triangle

· Bunsen burner

· Flint striker

· Small crucible with lid

· Crucible tongs

· 56:44 mixture (by mass) of KNO3 and NaNO2
Safety:  Be careful not to touch wires while apparatus is plugged into wall socket!  Wear gloves if you are using acids and/or bases.

Procedure A (Solutions):

Plug conductivity light bulb into wall socket. Be careful not to touch wires while apparatus is plugged into wall socket! 

Pour some distilled water into a beaker and dip wires into the water.  No electricity is conducted and the bulb does not light.  


Stir about a teaspoon of salt into the beaker of water.  Test for conductivity.


Rinse wires with distilled water before dipping them into the next solution.


Do the same for the rest of the solutions.

Clean-Up:  The chemicals that are used in this demo can be safely washed down the drain with water.  
Procedure B (Molten Salt):

Construct an apparatus for heating the crucible and connect the Bunsen burner to a gas supply.  Fill the bottom 1/3rd of the crucible with the salt mixture.  Heat the crucible and contents for about 1 minute with the burner.  When the salts have melted, turn off the flame and place the crucible on the top of the bench.  Make sure the conductivity apparatus is plugged in and the switch is in the “on” position.  Lower the leads into the molten salts.  The bulb should glow brightly.
Safety:  Potassium nitrate is a strong oxidizing agent.  Do not introduce any substances into the molten salt, especially reducing agents.  Though the salts are not combustible, try to keep them from contact with the flame.
Clean-Up:  The molten salts will solidify.  Retain the waste for proper disposal by the demonstration technician.
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