17-1

Common Ion Effect: Acetate Ion

Source:  Chemical Demonstrations Volume 3 by Shakhashiri, page 155

Description:  Equal amounts of colorless, clear liquids are added to three cylinders containing calcium carbonate solid or sodium bicarbonate solution.  One cylinder immediately fills with bubbles, the second fills with bubbles within a few seconds, and the third fills with bubbles only after about 10-15 seconds.

Concept:  Acetic acid is a weak acid and hydrochloric acid is a strong acid.  When equal number of moles of these two acids dissociate, there are more hydronium ions produced from hydrochloric acid (cylinder 1) than there are from acetic acid (cylinder 2).   The addition of the common ion acetate reduces the acidity of acetic acid by shifting the equilibrium to the left reducing the amount of acetic acid that will dissociate (cylinder 3).  See references listed below for more information.  

Materials:

· 3 250-mL glass cylinders (or 3 1.8 L cylinders)

· 3 100-mL graduated cylinders (or 3 flasks containing 200-mL of the three solutions)

· Universal Indicator

· 3, 25 g amounts of calcium carbonate solid (or 3 20 g amounts of sodium bicarbonate dissolved in 100 mL of water)

· 27 g of sodium acetate trihydrate dissolved in 80 mL of 2 M acetic acid and diluted to 100 mL (or 33 ml 6 M acetic acid + 27g sodium acetate trihydrate and dilute to 100 ml) (Alice notes: to make 200 mL double the amounts of either recipe)

· 100 mL of 2 M acetic acid (or 200 mL of 2 M acetic acid)

· 100 mL of 2 M hydrochloric acid (or 200 mL of 2 M hydrochloric acid)

· Trays to catch any spill over

· Volunteer from class

Procedure:

Before class:  Prepare three solutions (acetic acid, hydrochloric acid, and acetic acid/sodium acetate).  Put calcium carbonate or sodium bicarbonate solution in 250-mL or 1.8 L cylinders.  Add 10-20 drops of universal indicator and/or a squirt of dish soap to the cylinders.  Set the cylinders on trays.

In class:  With the help of your volunteer, add the three amounts of acid solutions to the three cylinders simultaneously.  Observe and compare rate of foaming and color of indicator in the three cylinders.

Safety:  
Wear safety goggles and gloves when working with acids.

Clean-up:  Flush waste down drain with water.

Notes: 
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