
Explanations of Demonstrations by Al Chemist & the Mischiefs  
Gallo Theater, 3/15/17 

 1 

 
Elephant toothpaste: Hydrogen peroxide is available in drug stores in 3% water solutions.  However, the 
hydrogen peroxide used in this experiment is a much higher and more hazardous concentration.  In the 
graduated cylinder, the peroxide is mixed with several milliliters of Joy detergent.  With the addition of a 
catalyst (in this case potassium iodide solution), the hydrogen peroxide decomposes into water and 
oxygen.  The rapid production of oxygen in the detergent solution produces a large amount of foam 
sometimes called elephant toothpaste. 
 
Phenolphthalein sign:  A white sheet of paper is painted beforehand with a solution of phenolphthalein 
indicator, which dries and becomes invisible.  The message painted might be “welcome”.  When this 
sheet of paper is later sprayed with a solution of ammonia in water, the message “welcome” suddenly 
appears bright pink in color, but will fade as the ammonia spray evaporates and can be reused with the 
same results later.  The reason it turns from colorless to pink when sprayed is that the phenolphthalein 
in the spray is a chemical indicator, which turns pink when it reacts with a base (ammonia).  Later, when 
the ammonia evaporates, the indicator turns colorless and paper appears white as before.   
 
Cannon:  In the cannon, a small amount of calcium carbide is dropped into water.  The reaction of 
calcium carbide with water very quickly produces acetylene.  Several seconds after the reaction has 
started, the acetylene is sparked and undergoes a very fast combustion (reaction with the oxygen in the 
air) to produce gaseous water, carbon dioxide, heat and a loud explosion. 
 
Flag:  A large piece of filter paper is painted potassium thiocyanate where the red stripes of the U.S. flag 
should be and with potassium ferrocyanide for the background of the stars.  After drying, the painted 
areas are essentially not visible.  The sheet is sprayed with ferric chloride solution.  The thiocyanate ions 
react with the ferric ions to make a red colored pigment and the ferrocyanide reacts with the ferric ions 
to make a dark blue ferric ferrocyanide pigment called Prussian blue. 
 
Blue Bottle:  A closed container with colorless liquid is shaken vigorously, and the liquid turns blue.  The 
blue color fades upon standing, but the container can be shaken again and becomes blue again.  The 
liquid has methylene blue and glucose.  Methylene blue is blue when it is the oxidized form, and 
colorless when it is the reduced form.  When the flask is shaken, oxygen dissolves in the water and 
oxidizes the methylene blue to the blue form.  Upon standing, the glucose in the solution reduces the 
methylene blue back to the colorless form. 
 
Collapsing can:  As we stand on earth, we are under a long column of air that is being pulled down by 
gravity.  This creates a substantial amount of pressure, which in your body is counteracted by an equal 
pressure from the inside.  Atmospheric pressure can be expressed in several different kinds of units.  
Atmospheric pressure at sea level is 1 atmosphere of pressure or 760 mm of mercury.  With a vacuum 
pump, it is possible to pump out enough air to lower the pressure to less than 1 mm of mercury or 0.1% 
of an atmosphere.  If a plastic bottle is evacuated, the one atmosphere of pressure easily causes the 
bottle to collapse.  This much of a pressure difference is also capable of collapsing metal containers if 
they are not too thick. 
 
Ammonia fountain:  The upper flask is filled with ammonia gas NH3(g).  The lower container has water 
with phenolphthalein.  Ammonia gas dissolves easily into water.  When a small amount of water is 
introduced into the upper flask, some of the ammonia gas dissolves into the water lowering the gas 
pressure in the flask.  Atmospheric pressure pushes water from the lower container into the upper flask.  
More ammonia gas dissolves into the newly introduced water lowering the gas pressure even more 
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causing more water to be drawn into the flask.  [This is a good example of a positive feed-back loop i.e. 
the reaction to an activity causes the activity to increase.]  The phenolphthalein turns pink in the upper 
flask because the ammonia dissolved in the water causes the water to become base:  NH3(g) + H2O(l)  
NH4

+
(aq) + OH-

(aq). 
 
Clock:  All chemical reactions have rates.  Some reactions are very slow.  Other reactions go much faster.  
The clock reaction used in the demonstration is complex but basically requires a collision between two 
different chemicals.  With proper adjustment of concentrations, the rate of this reaction can be adjusted 
to a several second range.  When the reaction is complete, a secondary reaction is able to take place 
that produces iodine.  Starch is present in the solution and starch combines with iodine to make a dark 
purple colored solution.  Because the number of seconds for the reaction can be varied by changing the 
concentrations, the reaction is called a clock reaction. 
 
Oscillating clock:  In this reaction on a time scale of several seconds, the solution changes from colorless 
to yellow to purple.  Many chemicals are involved and the concentrations must be in a rather narrow 
range.  The purple color produced is the same as for the clock reaction but the details are extremely 
complicated. 
 
Colored solutions:  Each of the 5 cups have something in them to start with that is not obvious to the 
audience (hopefully). 

1. Sodium hydroxide solution:  When water is added there is no noticeable change, but the NaOH 

makes the solution basic. 

2. Phenolphthalein:  When the base solution from cup 1 is added the pH indicator turns pink. 

3. Sulfuric acid:  When the pink base solution is added, the acid, H2SO4, neutralizes the base leaving 

the overall solution acidic and the pH indicator turns clear.   

4. Sodium bicarbonate:  The sodium bicarbonate reacts with the excess acid from cup 3 and 

produces carbon dioxide bubbles making the solution look like Sprite.                     2NaHCO3(S) + 

2H+
(aq) + SO4

2+
(aq)  2Na+

(aq) + 2CO2(g) + 2H2O(l) + SO4
2+

(aq) 

5. Barium chloride:  When the solution from cup 4 is added a precipitation reaction occurs            

Ba2+
(aq) + SO4

2+
(aq)  BaSO4(s)   

Switching Cups:  Three cups (Styrofoam) are on a table, and water is added to one of them.  The cups 
are switched around, and the audience is told that if they can guess which cup has the water, the 
performer will pour it on her head.  If not, the performer will throw the contents of the other cups onto 
the audience.  The audience guesses correctly, but when the cup is inverted, no water comes out.  (No 
water comes out of the other cups either.)  The cup that had water added to it already contained a 
water-absorbing polymer, sodium polyacrylate (diaper gel).  The performer can pour water into a clear 
cup with this polymer to show how it absorbs water.  (Another form of this polymer, “instant snow” also 
makes a good demonstration in a clear cup, but does not stick to the cup and should not be poured onto 
anybody’s head.) 
 
Cinnamon Burn:  Cinnamon, like most dry plant matter, can be burned.  However, it is difficult to light a 
solid stick of cinnamon.  When it is in powdered form, there is a lot more surface area, so it is easier for 
oxygen to react with the fuel and produce an exciting demonstration of combustion! 
 
Methanol Spark:  A black plastic film canister has a lid with wires in it.  The wires are attached to a 
button that creates a piezo-electric spark.  When a few drops of methanol are placed into the canister 
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and swirled, the methanol fills the canister with flammable vapor.  The button is pressed, resulting in a 
spark and a small, loud explosion.  (This is like a mini version of the whoosh bottle.) 
 
Whoosh bottle AKA “ghost in a bottle”:  This is a simple demonstration of combustion (burning a 
hydrocarbon with oxygen to yield carbon dioxide, water, and heat).  In it, a 5-gallon clear or tinted water 
jug with a removable top is set on a table.  A small amount of either methanol or ethanol is poured into 
the bottle, which is then capped. Then the whole bottle is quickly rotated so the material is spread out 
inside the bottle, vaporizing much of it.  Then the bottle is opened and any excess liquid material is 
quickly poured out and put away from the bottle, which is quickly capped again.   Then, the bottle is set 
back on the table with the top facing up, and the cap of the bottle is removed.  The lights are darkened 
or turned off, and a lighter or match is struck and the top (or hole in the bottle neck) is lit, and flames 
shoot out the top of the bottle in pulses until the material is all consumed.  The bottle is heated up 
quickly this way, so if a repeat is desired it’s best to use another bottle, or to have two going in 
succession so the audience can see two in a row.  The liquid that remains in the bottle is mostly water 
from the combustion reaction.   
 
Thermite reaction:  Two rusty iron spheres.  One sphere is wrapped in aluminum foil.  The reaction has a 
high activation threshold, so the mass of the spheres is important and they have to be crashed together 
with substantial force.  The rust reacts with the aluminum.   
Fe2O3 +  2Al 2Fe + Al2O3   
 
Liquid nitrogen:  Several experiments are conducted with liquid nitrogen.  Liquid nitrogen is air (78% 
nitrogen) that has been cooled to -320oF (-196oC, 77 K) and then the oxygen and argon are boiled off 
leaving nitrogen as the only liquid.  It must be stored in highly insulated containers or it quickly boils off. 
1.  When poured into a plastic bottle and the bottle sealed, eventually the boiling of the nitrogen in the 
bottle will create sufficient pressure to blow up the bottle.  If the bottle is engulfed in ping pong balls, 
the balls will be blown everywhere. 
2.  When the nitrogen is poured into a container that is connected via a rubber tube to an empty 
balloon, the rapid boiling of the nitrogen and production of nitrogen gas will quickly inflate the balloon 
to the point where the balloon will explode. 
3.  When a rubber stopper with an appropriately sized glass tube inserted through it is inserted into a 
plastic bottle containing liquid nitrogen, the boiling nitrogen will build up enough pressure to force the 
nitrogen up the tube and produce a fountain (basically of liquid nitrogen and water from the air 
condensing because of the cold).  The liquid nitrogen that goes into the air quickly changes into gas. 
4.  An inflated and sealed balloon that is inserted into liquid nitrogen shrinks quickly because the air 
inside contracts as it cools and at least partially liquefies.  The volume of the balloon reduces to close to 
zero.  When the balloon is removed from the nitrogen, the balloon reinflates to its original size. 
5.  Marshmallows that are inserted for sufficient time in the liquid nitrogen freeze solid and crack into 
many pieces upon significant impact. 
6.  While immersion in liquid nitrogen of fingers will freeze the fingers and cause irreversible damage, it 
is possible to very briefly pour the nitrogen on the back of your hand without any significant effect.  
Most of it either rolls off or evaporates as a result of the heat of your hand.  Prolonged contact will 
cause permanent damage. 
 
Flying toilet paper:  A powerful blower is used to unwind a roll of toilet paper, shooting it up into the 
air.  A 1-2 foot long wooden or other dowel is put into a roll of toilet paper, which is held out in front of 
the holder so that the leading edge of the toilet paper is on the bottom of the roll facing away from the 
holder.  Another person (or the same person if they can do so) aims the blower below and behind the 
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leading edge of the toilet paper and turns the blower on full blast.  The toilet paper leading edge is 
propelled up into the air, pulling the rest of the paper along with it as it is unrolled from the tube.  Due 
to Bernoulli’s Principle, as the air from the blower moves by the end of the toilet paper roll, it lowers the 
air pressure there, picking up the end of the toilet paper and moving it up into the air followed by the 
rest of the paper until the whole roll is unrolled.  This sometimes results in the toilet paper shooting up 
10-30 feet into the air in a spectacular display.     
 
Bubble tube:  Anhydrous ethanol and water.  Example of a liquid dissolved in a liquid.  Due to hydrogen 
bonding the alcohol and water molecules attract more closely together thus taking up less volume than 
the two liquids separately.  This creates a bubble in the middle of the tube. 
 
Egg in a Bottle:  A hard-boiled egg (peeled) is placed into a container opening that is slightly too small 
for it, but it gets sucked through the opening!  Before the egg is placed into the opening, a match (or 
other small lit object) is placed inside the container.  Then the egg is placed onto the opening.  The 
match soon goes out because the oxygen runs out.  While the match was burning, the air in the 
container was warmed, and the egg was not heavy enough to stop the expanding gas from escaping.  
Once the match is extinguished, the air starts to cool, creating a vacuum.  The outside air can’t get past 
the egg, which has been pushed tightly into the opening.  If the egg is a little wet or the opening is a 
little slippery, the egg can get sucked through.  One interesting variation is to hold the container above 
the egg and have the egg get sucked upwards.  This works well if the burning object is a small candle 
stuck into the egg. 
 
Egg trick with broom:  This is not really a trick, but a demonstration of inertia, which is the tendency of 
an object to stay at rest/still  (or an object to stay in motion) until an outside force acts on it.  Three clear 
glasses are set up in a triangular shape near the end of a sturdy table, and each filled about 2/3 with 
water.  Then a sheet of sturdy metal (about a foot square) is set on top of the glasses, and one side of 
the metal extends about 1” over the edge of the table.  3 empty toilet paper tubes are centered over the 
metal and the 3 glasses below, then an egg (raw or hardboiled, although golf balls can be used as long as 
they don’t fall into the toilet paper tubes) is put onto the top of each toilet paper tube.  Then I take a 
broom (stiff bristles work best) and put it vertically (bristles on the floor, handle almost straight up) on 
the floor near the exposed edge of the metal, but not touching it, and I then step on the bristles, then 
bend the broom handle against my thigh away from the table, putting tension on it, so that when I let go 
of the broom handle the broom snaps toward the table, hits the metal, and is stopped by the table.  
Meanwhile, the metal keeps moving, leaving the toilet paper and eggs without any support below, so 
now gravity acts on them both.  Because the eggs are heavier (have more mass) than the toilet paper 
tubes and because they are directly over the glasses, the eggs fall into the glasses and the toilet paper 
tubes tumble away.  It happens so fast it’s hard to see anything but the before and after scenes.  
 
Burning book (or wallet):  This is simply what looks like a regular book (or wallet), but it is really a fake 
book/wallet that has an empty chamber that has been pre-loaded with either methanol, ethanol, or 
lighter fluid (best) that has a flint (or electronic igniter).  When the book/wallet is opened it allows the 
flammable liquid to be ignited which produces a decent flame, giving the appearance of the book/wallet 
being on fire due to “spontaneous combustion”.  When the book/wallet is closed it excludes oxygen, 
which causes the flame to go out.    
 
 


