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Conductivity as an Endpoint Indicator
Description:  A light dims as Barium Hydroxide is added to Sulfuric Acid.  Once the endpoint of this reaction is reached, the light goes out, and shortly after, the phenolphthalein indicator added turns pink.
Concept:  Solutions that contain ionic compounds conduct electricity.  When Barium Hydroxide is added to Sulfuric Acid, insoluble Barium Sulfate and water are produced.
Ba(OH)2(aq)      +      H2SO4(aq)           (      BaSO4(s)          +        2H2O(l)
The solution initially contains H+ and SO42- ions.  The addition of Ba2+ and OH- ions produces an insoluble compound and water; effectively removing all the ions from the solution.
Materials:  
· Conductivity Apparatus
· 0.01M H2SO4
· ~0.01M Ba(OH)2
· Phenolphthalein indicator

· 2 burets

· Ring stand with buret clamps

· 2 small funnels

· 2 stir plates (one to hold the conductivity apparatus at level with the other)

· Stir bar

· 250mL beaker

Safety:  Be careful not to touch wires while apparatus is plugged into wall socket!  Wear gloves as you are using acids and bases.

Procedure:

Plug conductivity light bulb into wall socket. Pour 150mL of distilled water into the beaker, add 5 drops of phenolphthalein and a stir bar.  Begin stirring the distilled water and lower the wires of the apparatus into the liquid.  You will need to make sure the power switch is in the “on” position.  No electricity is conducted and the bulb does not light at this point.  Add a specific amount (less than 40mL) of H2SO4 to the water.  The light bulb will get brighter as more acid is added.  Add Ba(OH)2 slowly and observe the precipitate that is formed.  The light bulb will grow dim as more Ba(OH)2 is added.  Once the endpoint is reached, the light bulb will go out.  The addition of Ba(OH)2 beyond the endpoint will turn the solution pink, and the bulb will grow increasingly brighter.   

Clean-Up:  The chemicals that are used in this demo must be retained for proper waste disposal.
Notes: 
The Ba(OH)2 is not very soluble in water.  The solution must be prepared by first grinding the solid with a mortar and pestle.  Only a fraction of the solid will dissolve, and the undissolved solid will need to be filtered out so that it does not settle at the bottom of the buret.
Below is a picture of the conductivity apparatus.
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