Zombie Bubbles

Overview


Two chemicals are added to a fish tank.  The fish tank creates a layer of gas that blown bubbles float on.

Purpose


This demo shows the density of different gases and how less dense materials float on more dense materials.  It also shows an acid-base neutralization reaction and it's products.

Materials

· A small (10 gallon) fish tank




· Baking Soda (sodium bicarbonate)

· Simple bubbles found at any drugstore


· 6M acetic acid (Vinegar works 'ok')

· Candle (optional)

· A ladle (optional)

· Music: "Zombie Nation" by Kernkraft 400 (optional)

Procedure


Add baking soda to the bottom of the fish tank (amount depends on tank, but enough to fully dust the bottom).


Add approximately 100ml of the 6M acetic acid to the bottom of the tank.  The neutralization reaction will bubble and produce carbon dioxide gas.  


From approximately one foot away from the tank blow the bubbles so that they land into the tank (this takes some practice, but make sure you don't blow directly into the tank and blow the CO2 out of the tank)


If sufficient CO2 was created, the bubbles should float in the middle of the fish tank on the layer of CO2.  


As an extension, you can light a candle and then place it into the tank.  The candle will get suffocated and go out.  When it goes out the smoke produced will stay in the CO2 layer showing the fluid nature of the gas.


Or you can place the candle in a beaker and use the ladle to scoop out some CO2
and "pour out" the candle. (This is tough to master.  It is easier to produce some CO2 in a beaker and then "pour it out" from the beaker directly.)

Discussion


The neutralization reaction is as follows:

       NaHCO3 + CH3COOH --> CO2 + H2O + Na+(aq) + CH3COO-(aq)
Carbon dioxide gas alone is much more dense (0.001977 g/mL) than the air mixture of N2, O2, CO2 ...etc. (0.00128 g/mL) so it stays at the bottom of the tank.  The bubbles seem to be more dense than the air but less dense than the CO2.  The music adds an element of fun to the demonstration and shows the bubbles are “frozen like zombies.”

Safety


Acetic acid is corrosive; avoid contact with skin; wear eye protection.  Also be aware of general precautions with the open flame of the candle.

Disposal


The resulting solution can be washed down the drain with a large excess of water.
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