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An Important Safety Note 
 

The chemical demonstrations in this manual are suggested for use by chemical educators 
and other chemical professionals interested in the instructional use of chemical magic as defined 
on page one of the manual. It is assumed that qualified chemical professionals using this manual 
are familiar with the properties of the chemicals and with the characteristics of the materials 
involved in all of the demonstrations. Any attempts to repeat the demonstrations in this manual 
MUST be carried out under the supervision of a qualified chemical professional. 
 

All chemical demonstrations involve a finite risk! This may be an unacceptable statement 
to some chemical educators, but the authors of this manual believe that it is a realistic statement. 
For example, the use of a drop of the demonstrator’s blood as a source of heme in demonstration 
ten of this manual carries with it the risk of infection. Even with the use of a sterile lance and 
sterile alcohol swabs which the authors always use, a finite risk still exists. Since it is assumed 
that this manual is being used by chemical educators familiar with the chemicals and materials 
that are used in the demonstrations, it is also assumed that these educators will assess for 
themselves what is and what is not an acceptable risk. 
 

The preceding discussion is not an invitation to chemical irresponsibility. Rather it is an 
honest attempt to address a disturbing trend in our society. In the realm of chemical education, an 
obsession with the increasingly popular concept of zero risk (a fiction in the authors’ opinion) 
can potentially lead to a very sad situation. It can lead to a generation of young people who will 
not encounter the wonders of chemistry by direct observation. 

 
 
 
 
 



Is It Chemistry or Magic? 
 

“Is It Chemistry or Magic?” is a chemical demonstration road show. The presentation is 
theater in every sense of the word. It is a fun chemical lecture/demonstration designed to explain 
what chemistry is and to show chemistry in action. Since it was originally created for high school 
audiences, it also carries a message about growing-up. Although “Is It Chemistry of Magic?” 
was originally created for high school audiences, one of its major themes is appropriate to both 
student and adult audiences. Specifically, the presentation attempts to show the excitement and 
wonder associated with the discipline of chemistry. 
 
Chemical Magic 
 

Chemical demonstrations can serve a number of instructional functions. They can, for 
example, illustrate chemical and other scientific principles. While this is a most important 
function, it is not the only useful instructional one. There is a wonder associated with nature that 
is divorced from scientific principle. In this document, the term chemical magic is used to refer 
to instructionally valid chemical magic. This type of chemical magic involves entertaining 
chemical demonstrations that fall into one of two categories. 
 

One type of chemical magic that is described in this document involves the use of a 
chemical system with a hidden chemical trick. This approach to chemical magic is very close to 
traditional magic in that the hidden trick is designed to entertain. There is, however, instructional 
value to this approach to chemical magic. Most people who observe a magic trick want to know 
how the trick is done. In the case of chemical magic, understanding the trick demands an 
understanding of the chemical principles that are involved. 
 

A second type of chemical magic involves chemical systems that require no hidden trick. 
These systems simply possess entertaining physical or chemical characteristics. Since these 
entertaining physical or chemical characteristics often have practical applications or theoretical 
explanations, this approach to chemical magic allows for discussions of application and theory. 
For either type of chemical system to become instructionally useful chemical magic, a final 
component is absolutely essential. The chemical system must be coupled to a demonstration 
scenario. The development of an appropriate demonstration scenario is a very personal aspect of 
presenting chemical demonstrations. All teachers must develop some sense of theater. In 
chemical magic, this theater often starts with deception, but it ends with chemical principle 
and/or application. 
 
Chemical Demonstration Strategy 
 

Some of the chemical demonstrations used in “Is It Chemistry or Magic?” are classic 
demonstrations that have appeared in the Journal of Chemical Education. Others are 
demonstrations that have been created by the authors specifically for this presentation. The 
recipes for all of these demonstrations have been modified or written according to the following 
chemical demonstration strategy: 



 
Chemical Demonstration Strategy 

 
• Use Demonstrations Suited to Chemical Magic 
• Use Demonstrations That Can be Set up Quickly 
• Use a Minimum Number of Chemicals and Solutions 
• Use Chemicals and Solutions with Long Storage Stability 
• Use a Minimum Amount of Equipment 
• Use Disposable Containers Where Possible 
• Use Relatively Safe Chemicals 

 
In the next sections of this manual, the story line of “Is It Chemistry or Magic?” is presented 

as a series of script notes. The chemical recipes for the demonstrations used in the presentation 
are listed with the appropriate script note. Additional demonstrations suitable for chemical magic 
are also presented in a separate section. In the case of classic demonstrations, every attempt has 
been made to cite the original literature source. The chemicals and solutions required for all of 
the demonstrations in this manual are listed in the appendix, and the solutions indicated in the 
recipes refer to the solutions in this list. The chemicals listed in the appendix are referred to as 
the “Is It Chemistry or Magic?” chemistry set. In addition to the materials listed with each recipe, 
the show requires miscellaneous items such as scoops, spatulas, and volumetric equipment. 
 

Unless otherwise indicated, the solutions produced as a result of these demonstrations can be 
discarded by flushing them down a laboratory sink drain with copious quantities of water. 
 
Technical Script and Script Notes 
 
Script Note I 

The chemical demonstration show “Is It Chemistry or Magic?” has two characters 
identified as demonstrator (I) and demonstrator (II). These characters portray chemists with a 
story to tell. In the following script notes, the authors use their own gender (male) as a pronoun 
convenience in describing these characters. In it important to note that modern chemistry is an 
exciting profession that is beginning to attract young men and women in equal numbers. 
 

Demonstrator (I) introduces himself as a chemist who wants to tell the audience 
something about the basic nature of chemistry. He tells the audience that the name of his 
presentation is in the form of a question: “Is It Chemistry or Magic?” He explains that in this 
presentation he will do some of the chemical experiments that he remembers from the chemistry 
set of his youth. The first experiment involves the combustion of acetylene which is produced by 
the reaction of calcium carbide and water. After the relatively unspectacular combustion of 
acetylene, the explosion of acetylene is demonstrated. This explosion is executed so as to 
maximize audience surprise. 
 
Demonstration One: Acetylene Combustion and Explosion 
Materials 

300 mL beaker, 270 mL plastic bottle (cylinder approx. 15X5 cm. with a small hole 4 cm. 
from the bottom), Styrofoam cup, small Plexiglass shield 



Chemicals 
calcium carbide 

Abstract 
In the first part of the demonstration, approximately 1 g of granular calcium carbide is 

added to 100 mL of water in a 300 mL beaker. The mixture is stirred to form foam. This foam is 
then carefully ignited with a long match. 
 

In the second part of the demonstration, 0.3 - 0.4 g of granular calcium carbide is added 
to 10 mL of water in the bottom of the plastic bottle. The bottle is loosely covered with the 
Styrofoam cup, and after 20 seconds, the mixture of gases is ignited at the hole in the bottle. 
There will be an explosion, so it is a good idea to use a long match. The explosion limits for 
acetylene in air are quite wide; hence this explosion requires only an approximate measuring of 
calcium carbide. 
Demonstration Note 

We have used the same shampoo bottle for over 50 explosions without apparent physical 
damage. To play it safe, however, tape the bottle with plastic electrical tape to prevent flying 
fragments. For added protection, we have also constructed a small Plexiglass shield which we 
place in front of the explosion bottle. Since people vary in their ability to tolerate loud noises, it 
is important to warn the audience prior to the explosion. 
 

This reaction, of course, involves the combustion of acetylene under explosive 
conditions: 
 

2 C2H2 (g) + 5 O2 (g) → 4 CO2 (g) + 2 H2O (l) ∆H = -620 kcal 
 
The acetylene is formed by the reaction of calcium carbide with water: 
 

CaC2 + 2 H2O → Ca(OH)2 + C2H2
 
The wide explosion limit for acetylene [Arenson, S.B., J.Chem.Educ., 17, 469(1940)] in air is 
probably related to the thermodynamic instability of acetylene: 
 

2 C(s) + H2(g) → C2H2(g) ∆G = + 50kcal 
 
Script Note II 

Demonstrator (I) explains that the exploding acetylene bottle attracted quite a bit of 
attention, and that he and a friend were soon performing other chemical tricks for their other 
childhood friends. At this point, a second chemist, demonstrator (II), is introduced to the 
audience as the grown up childhood friend. Demonstrator (II) assists in many of the subsequent 
demonstrations. One of their childhood chemical tricks called the traffic signal reaction is then 
demonstrated to the audience. During the demonstration, demonstrator (I) makes a “mistake.” 
The audience is encouraged to call out the predicted traffic signal colors as they are produced by 
a magic colorless solution that is poured into each of three apparently empty cups. The failure to 
form the color green is treated with great embarrassment! After this initial embarrassment, 
demonstrator (I) explains that there is a lot of symbolism in the show. He explains that he really 
made this mistake on purpose so that he could make a point about working with chemicals. 



 
Demonstrator (I) uses the acetylene explosion demonstration to emphasize the potential 

danger of even seemingly harmless chemicals. After a brief discussion of the importance of 
chemicals and the need to work with them, he cleans up his “mistake” by returning the colored 
solutions to the original bottle. The magic disappearance of each of the colors is suggested as 
symbolic of a chemical profession that is showing an increasing concern about chemical safety 
and a clean environment. 

 
Demonstration Two: The Traffic Signal Reaction 
Materials 

1000 mL Erlenmeyer flask, 350 mL clear plastic cups (3) 
Chemicals 

potassium hydrogen phthalate (KHP), ethanol, 1 % (w/v) p-nitrophenol solution, 1 % 
(w/v) phenolphthalein solution, 1 % (w/v) thymolphthalein solution, 2 M potassium hydroxide 
solution 

 
Abstract 

The 1000 mL flask is charged with 1000 mL of water and 2 mL of potassium hydroxide 
solution. Allow 3.0 g of KHP to fall to the bottom of this flask (do not mix). An acidic solution 
of KHP will form a layer at the bottom of the flask. Add an additional 2 mL of potassium 
hydroxide solution to the top of the flask, but do not stir the contents of the flask. Charge each of 
350 mL plastic cups as follows: RED cup = 5 mL ethanol + 10 drops phenolphthalein solution, 
YELLOW cup = 5 mL ethanol + 10 drops of p-nitrophenol solution, GREEN(?) cup = 5 mL 
ethanol + 5 drops thymolphthalein solution. Carefully pour approximately 200 mL of the dilute 
potassium hydroxide solution from the 1000 mL flask into each of the charged 350 mL plastic 
cups to develop the colors. Swirl the remaining solution in the 1000 mL flask to mix the dense 
bottom acidic layer with the remaining basic solution. The resulting solution will be acidic. 
 

At an appropriate time, this “mistake” can be cleaned up by returning the contents of the 
three 350 mL plastic cups to the original 1000 mL flask. The resulting mixture is colorless. 
 
Demonstration Note 

This simple, yet striking, demonstration was developed by the authors for this 
presentation. The red and blue reactions in this demonstration involve two acid/base indicators 
with a similar chemical structure: 
 

Phenolphthalein Thymolphthalein 
colorless → red colorless → blue 
pH 8.2-10.0 pH 9.4-10.6 

 
These indicators represent a nice example of the effect of structure on the color of a chemical 
compound. Phenolphthalein is a cathartic, and it is the active ingredient in the laxative Exlax. In 
addition to the red and blue reaction of phenolphthalein and thymolphthalein in base, this 
demonstration involves the yellow color of p-nitrophenol under alkaline conditions 
 
 



p-Nitrophenol 
colorless → yellow 
pH 5.4-10.0 

 
Script Note III 

Demonstrator (I) explains that the traffic signal trick really involved traditional theatrical 
magic. Specifically, he explains that chemical acid/base indicators were hidden in the bottom of 
the cups. To illustrate this type of theatrical magic and to involve an audience member, 
demonstrator (I) asks for a volunteer to do a chemical trick. In performing this trick, the 
volunteer is encouraged to tell the audience about the small quantities of solution hidden in the 
bottom of the cups. The audience volunteer and all subsequent volunteers are asked to wear a 
safety glasses. The volunteers are not being involved with particularly dangerous chemical 
systems, but the safety glasses make a silent statement about working safely with chemicals. 

 
Demonstration Three: A Simple Indicator Trick 
Materials 

350 mL clear plastic cups (5) 
Chemicals 

2 M potassium hydroxide solution, 2 M sulfuric acid solution, 0.1 % (w/v) thymol blue 
indicator solution. 
Abstract 

Charge each of the plastic cups as follows: cup 1 = 200 mL of water + 4 mL of thymol 
blue solution; cup 2 = 2 drops of potassium hydroxide solution; cup 3 = 2 drops of sulfuric acid 
solution; cup 4 = 1 mL of potassium hydroxide solution; cup 5 = 5 mL of sulfuric acid solution. 
Pour the contents of cup 1 into cup 2, then pour the contents of cup 2 into cup 3. Continue this 
succession until the 200 mL is poured into cup 5. The 200 mL will seem to magically go through 
the following color changes: cup 1 = yellow; cup 2 = blue; cup 3 = yellow; cup 4 = blue; cup 5 = 
red. 
Demonstration Note 

This demonstration was developed by the authors as a relatively safe color demonstration 
that can be performed by an audience member. The demonstration plays an important role in the 
show. It is used to explain theatrical chemical magic. The color changes in this demonstration 
involve the double range acid/base indicator thymol blue: 
 

Thymol blue 
red → yellow     yellow → blue 
pH 1.2-2.8           pH 8.0-9.2 

 
Script Note IV 

Demonstrator (I) states that he would like to prove that he can make any color of the 
spectrum using chemical magic. He proceeds to pour a colorless solution into each of seven 
seemingly empty cups. The colorless solution produces a different color of the spectrum in each 
cup. The familiar spectrum mnemonic ROY G BIV is used to encourage the audience to call out 
the expected colors as they are formed chemically. 

 
Demonstration Four: Spectrum Reaction - ROY G BIV 



Materials 
2000 mL plastic juice container, 350 mL clear plastic cups (7) 

Chemicals 
2 M potassium hydroxide solution, 1 % (w/v) phenolphthalein solution (PP), 1 % (w/v) 

thymolphthalein solution (TP), and 1 % (w/v) p-nitrophenol solution (NP) 
Abstract 

Charge the plastic juice container with 2000 mL of water and 6 mL of potassium 
hydroxide solution. Mix well. Add 5 mL of ethanol to each plastic cup, and then charge each as 
follows: RED = 10 drops PP; ORANGE = 9 drops NP + 4 drops PP; YELLOW = 9 drops NP; 
GREEN = 9 drops NP + 2 drop TP; BLUE = 4 drops TP; INDIGO = 4 drops PP + 2 drop TP; 
VIOLET = 4 drops PP + 6 drops TP. Setup the cups reading ROY G BIV from left to right.  

Develop the colors by adding the dilute potassium hydroxide solution in the plastic bottle 
to each cup. 
Demonstration Note 

The indicators used in this demonstration are the same indicators that were used in 
demonstration two. These three indicators have two characteristics that are particularly useful in 
chemical magic. First, they are each colorless in acidic solution. Second, their basic solution 
colors constitute the primary subtractive colors. These two characteristics combine to allow all 
types of colorless to color transformations. 
 

Indicators, of course, play a big role in chemical magic shows. A particularly useful 
indicator that also allows for the development of any of the seven basic spectral colors is 
Yamada’s universal acid/base indicator. One approach to chemical magic involving universal 
indicator exploits the hydrolysis of cations and anions to give acidic or basic solutions: 

 
(1) NH4

+ + H2O = NH3 + H3O+

(2) M(H2O)x
y+ + H2O = M(H2O)x-1(OH)(y-1)+ + H3O+

(3) A- + H2O = HA + OH-

 
For a discussion of this approach, as well as recipes for universal indicators, see Foster, 

S.F. and Gruntfest, J.Chem.Educ., 14, 274(1937). Since Yamada’s universal indicator is used in 
the next demonstration of the show: the recipe for the indicator is listed below: 
 

Mix 0.005 g thymol blue + 0.012 g methyl red + 0.06 g bromothymol blue + 0.1 g 
phenolphthalein; add to 100 mL ethanol; titrate this solution to pH 7 (green) with 0.1M 
with KOH; dilute to 200 mL with water. 

 
For a nice demonstration of an acidic salt reacting with a basic salt, consider a mixture of 

baking soda (NaHCO3) and common alum (AlK(SO4)2·12H2O). The dry solids do not react. 
When this mixture is moistened, however, carbon dioxide is liberated because of the acidic 
hydrolysis of the aluminum ion. Some types of baking powder are mixtures of sodium 
bicarbonate and aluminum sodium sulfate. 

 
Script Note V 

Demonstrator (II) states that he would like to explain some of the chemistry associated 
with acid/base indicators by demonstrating some practical chemistry. He proceeds to explain that 



an indicator called Yamada’s universal indicator can actually be used to measure acidic and basic 
solution strength. After a simplified discussion of the pH concept and acid/base buffers, 
demonstrator (II) shows how Alka-Seltzer can be used to “neutralize” both acid and base 
solutions. 

 
Demonstration Five: Alka-Seltzer Buffer Reaction 
Materials 

250 mL plastic cups (2) 
Chemicals 

2 M potassium hydroxide solution, 2 M sulfuric acid solution, Yamada’s universal 
indicator solution, Alka-Seltzer tablets (4) 
Abstract 

Charge one of the plastic cups with 200 mL of water, 10 drops of potassium hydroxide 
solution, and 5mL of universal indicator solution. Charge the other plastic cup with 200 mL of 
water, 10 drops of sulfuric acid solution, and 5 mL of universal indicator solution. Add 2 Alka-
Seltzer tablets to each cup. The universal indicator color changes will show both cups moving 
toward pH 7 
Demonstration Note 

The following approximate pH/color correlation for Yamada’s universal indicator is 
particularly easy to remember: 
 

2/Red 4/Orange 6/Yellow 7/Green 8/Blue 10/Indigo 12/Violet 
 

The color sequence follows the familiar spectrum mnemonic ROY G BIV and the pH 
variation follows a symmetric pattern. This makes Yamada’s universal indicator a convenient 
demonstration “pH meter.” For example, weak acid versus strong acid “titration curves” can be 
seen using this indicator. The authors of this manual have successfully used the “Is It Chemistry 
or Magic?” chemicals potassium acid phthalate, sulfuric acid, and potassium hydroxide to 
illustrate buffering during the titration of a weak acid with a strong base. 
 

Buffer solutions contain mixtures of acids and the corresponding conjugate bases. These 
solutions resist pH change upon addition of acid or base because of equilibrium shifts involving 
acid/conjugate base pairs. For example, the carbonic acid/bicarbonate buffer is the major buffer 
responsible for maintaining an extra cellular pH of about 7.4 in the human body: 
 

HCO3
- + H3O+ = H2CO3 + H2O 

 
Script Note VI 

Demonstrator’s (I) and (II) admit that they did not really learn very much chemistry by 
playing with their childhood chemistry sets. Rather they were interested in theatrical chemical 
magic. Theatrical chemical magic, however, helped open their eyes to a different type of 
chemical magic. They tell the audience that they would like to share this new type of magic with 
them, but first they would like to play one more childhood trick. They suggest to one another that 
they pretend that one of the members of the audience is one of the old neighborhood friends and 
that they play a chemical magic trick on him. This trick is the dribble cup demonstration. 
 



Demonstration Six: The Dribble Cup 
Materials 

Styrofoam cup 
Chemicals 

methylchloroform 
Abstract 

Have a member of the audience hold a Styrofoam cup full of water. Add 1 mL 
methylchloroform to the cup. The methylchloroform will dissolve the bottom of the cup, and the 
water in the cup will flood the floor. 
Demonstration Note 

Methylchloroform will dissolve Styrofoam. Since it is more dense than water, and also 
immiscible with water, the solvents fall directly to the bottom of the cup and dissolve the 
Styrofoam. 
 

Chlorinated hydrocarbon solvents are narcotic in high concentrations. They are also a 
suspect mutagens. Methylene chloride, for example, is currently being investigated as a possible 
carcinogen. Since it is used as a solvent in many commercial products, these investigations are 
being watched very closely. The chlorinated solvents in this demonstration represent a trivial 
quantity. 

 
Script Note VII 
Demonstrator (I) explains to the audience that as he grew older his attitude about chemistry 
began to change. He explains that to symbolize the passage of time and growing older he is 
going to demonstrate two interesting chemical reactions called clock reactions. These clock 
reactions are run so as to exploit the maximum entertainment value of the color changes, but 
there is the hint of a mood change. In fact, demonstrators (I) and (II) actually begin to discuss 
some of the chemistry associated with these reactions. 
 
Demonstration Seven: The “Old Nassau” Clock Reaction 
Materials 

1000 mL Erlenmeyer flask, 50 mL Erlenmeyer flask or plastic bottle 
Chemicals 

sodium bisulfite, 0.23 M potassium iodate solution, 2 M potassium hydroxide solution, 
stabilized starch solution, Yamada’s universal indicator solution 
Abstract 

Charge the 1000 mL Erlenmeyer flask with 500 mL of water. Add to this flask 1.5 g of 
sodium bisulfite and 6 mL of stabilized starch solution. When 5 mL of Yamada’s universal 
indicator is added to this flask an red-orange color will develop. By drop wise addition, add 
potassium hydroxide solution until the contents of the flask turn the Yamada’s indicator yellow. 
About 1 mL of potassium hydroxide solution will be required. The addition of 40 mL of 
potassium iodate solution will initiate the reaction. Since this reaction lowers the solution pH, the 
solution will first turn red and then blue/black. Swirl the solution well after the addition of the 
potassium iodate solution. 
Demonstration Note 

This is a classic clock reaction. The Old Nassau reaction is a variation of the Landolt 
reaction [Landolt, H., Chem. Ber., 18, 249 (1885); 19, 1317 (1886); 20, 745 (1887)]. This 



variation of the Landolt reaction was discovered by Hubert Alyea and his students at Princeton 
University, and it is a real eye catcher [Alyea, H., J.Chem.Educ., 32, 9(1955) and 54, 167(1977)]. 
In the original form of this variation, the combined reagents first turn orange, and then deep blue 
(black). Since orange and black are the colors of Princeton University, Alyea dubbed the reaction 
“Old Nassau” after Old Nassau Hall which is on the Princeton campus. Old Nassau Hall is the 
oldest undergraduate teaching chemical laboratory in the United States. 

 
The reactions involved in the Landolt reaction are shown below: 

 
 (1) IO3

- + 3HSO3
- → I- + 3SO4

2- + 3H+             (slow) 
 
 (2) IO3

- + 5I- + 6H+ → 3I2 +  3H2O                (slow) 
 
 (3) H2O + I2 + HSO3

- → 2I- + SO4
2- + 3H+          (fast) 

 
In this sequence of reactions, elemental iodine (I2) is formed by reactions (1) and (2). Elemental 
iodine, however, is quickly destroyed by reaction (3). With the depletion of bisulfite (HSO3-), 
elemental iodine, which is no longer being destroyed, can quickly be detected by the deep 
blue/black complex that it forms with starch. 
 

The Old Nassau variation of the Landolt reaction detects the initial formation of iodide (I-
) by precipitating yellow mercuric iodide: Hg2+ + 2I- → HgI2. In the “no mercury” version of the 
Old Nassau reaction described above, an acid base indicator is used to detect the initial formation 
of acid by reactions (1) and (3). Potassium hydroxide solution is used to adjust the initial pH to 
approximately 6 (yellow to Yamada’s universal indicator). 

 
Demonstration Eight: The Oscillating Clock Reaction 
Materials 

350 mL clear plastic cup, 50 mL Erlenmeyer flask or plastic bottle 
Chemicals 

malonic acid, manganese (II) sulfate, 0.23 M potassium iodate solution, 6 % hydrogen 
peroxide solution, 2 M sulfuric acid solution, stabilized starch solution 
Abstract 

Add 70 mL of 6% hydrogen peroxide solution and 50 mL of water to a 350 mL clear 
plastic cup. To this solution of hydrogen peroxide, add 2 grams of manganese (II) sulfate, 1 gram 
of malonic acid, 5 mL of sulfuric acid solution, and 5 mL of stabilized starch solution. Stir this 
mixture to obtain a homogeneous solution. To initiate the oscillating reaction, add 40 mL of 
potassium iodate solution (50 mL Erlenmeyer flask) to the contents of the 300 mL plastic cup. 
The oscillating reaction works best if the resulting mixture is not stirred. After a brief induction 
period (less than 1 minute), the reaction will oscillate between gold and blue coloration for 
several minutes. 
Demonstration Note 

This reaction is a variation of the Belousov - Zhabotinsky oscillating reaction. The 
variation was discovered by T. Briggs and W. Rauscher in 1973 [J.Chem.Educ., 50, 496(1973)]. 
The reactions involved in this demonstration are fairly complex and beyond the scope of this 
paper. For an interesting historical discussion of the Belousov - Zhabotinsky reaction see 



Wintree, A. T., J.Chem.Educ., 61, 661(1984). The mechanism of the Briggs and Rauscher 
variation of this reaction is discussed by D. O. Cooke [Educ. in Chem., 14, 53(1977)]. 
This reaction will work with 3 % hydrogen peroxide solution. Some commercial brands of 3 % 
hydrogen peroxide, however, contain a stabilizer that interferes with the oscillating reaction. 
Clairol Clairoxide, which is 6 % hydrogen peroxide, can successfully be used in this reaction as 
indicated in the procedure above. 
 
Script Note VIII 

The next three demonstrations are approached from a different perspective. Demonstrator 
(I) explains that little chemists all suffer the same fate. They grow up, and they begin to see their 
chemistry sets through grownup eyes. The demonstrations are performed with an emphasis on 
the practical applications of the chemical systems involved. The demonstrators attempt to 
emphasize that concern for practical application does not make the chemical systems any less 
interesting. The three demonstrations selected for this portion of the show all involve chemical 
systems that illustrate practical applications. These systems also have excellent potential for 
dramatic presentation. 

 
Demonstration Nine: Chemical Catalysts 
Materials 

350 mL clear plastic cups (2) 
Chemicals 

6 % hydrogen peroxide solution, stabilized starch solution, 2 M potassium hydroxide 
solution, liquid detergent or soap 
Abstract 

Charge one of the plastic cups with the catalyst mixture by mixing 4 mL of stabilized 
starch solution and 4 mL of potassium hydroxide solution. The manganese (II) sulfate in the 
stabilized starch reacts with the potassium hydroxide to form pink manganese (II) hydroxide. 
The manganese (II) hydroxide that forms will slowly air oxidizes to form brown solid manganese 
(III) oxyhydroxide, MnO(OH), but this air oxidation will not affect the demonstration. Charge 
the second plastic cup with 50 mL of 6 % hydrogen peroxide and about 0.5 mL of liquid 
detergent. Add the contents of the cup containing the hydrogen peroxide to the cup containing 
the catalyst mixture. The cup will rapidly fill with a foam produced by the catalytic 
decomposition of hydrogen peroxide. 
Demonstration Note 

The use of hydrogen peroxide and manganese dioxide as a simple demonstration of 
catalytic activity was suggested by Kammin [Kammin, H., J.Chem.Educ., 13, 362(1935)]. The 
catalyst for the decomposition of hydrogen peroxide in the above version of this demonstration is 
the black hydrated manganese (IV) oxide that is formed when the hydrogen peroxide oxidizes 
the pink manganese (II) hydroxide formed by the reaction of manganese (II) sulfate and 
potassium hydroxide: 
 

MnSO4 (aq) + 2 KOH (aq) → Mn(OH)2 (s) + K2SO4 (aq) 
Mn(OH)2 + H2O2 → MnO2 +  2 H2O 

 
This oxide serves as the catalyst for decomposition of the hydrogen peroxide: 
 



             MnO2

2H2O2(l)  →  2H2O(l)  +  O2 (g)  +  heat 
 
This approach is consistent with the demonstration philosophy of using a minimum of chemicals. 
The starch solution is stabilized with a reagent that is used in the oscillating reaction 
demonstration. This starch solution then becomes a viable reagent in other demonstrations. 
 

In this demonstration, unreacted hydrogen peroxide concentrations are sufficient to 
irritate the skin. This problem is especially serious with the foam. Consequently, be careful when 
cleaning up after this demonstration. 
 

In this phase of the show, it is important to discuss the practical side of chemistry (i.e. the 
importance of catalysts to the chemical industry) The point of this demonstration is to show a 
reaction that could have been run as a theatrical magic trick, but instead, it was run to illustrate a 
new type of chemical magic - the magic of the market place. 

 
Demonstration Ten: Luminol 
Materials 

350 mL clear plastic cup 
Chemicals 

potassium ferricyanide, luminol, 2 M potassium hydroxide solution, 6 % hydrogen 
peroxide solution 
Abstract 

Add 15 mL of potassium hydroxide solution to 0.05 g of luminol in the bottom of a 350 
mL plastic cup. Add to this luminol solution 200 mL of water and 1 mL of 6 % hydrogen 
peroxide. Turn off room lighting and add approximately 0.1 g of potassium ferricyanide to the 
mixed solutions. The chemiluminescent glow will develop immediately. One drop of blood will 
have the same effect 
Demonstration Note 

This demonstration [Huntress, E.H., Stanley, L.N., and Parker, A.S., J.Chem.Educ., 11, 
142(1934)] involves the formation of an excited state ion in solution. The chemiluminescence is 
due to the decay of this energetically excited ion to the ground state. The K3Fe(CN)6 catalyst 
can be replaced by a number of other catalysts including a drop of blood. Luminol can be used as 
a presumptive test reagent for blood. Chemiluminescence has, of course, other practical 
applications (e.g. CYALUME emergency lights). 

 
Demonstration Eleven: Super Absorbent Gel 
Materials 

350 mL clear plastic cup 
Chemicals 

sodium polyacrylate 
Abstract 

Add approximately 100 mL of water to a clear plastic cup. Add 1 g of sodium 
polyacrylate to the water in the cup. The gel formation is quite rapid, and after a few seconds the 
cup can be inverted without the loss of any water. 
Demonstration Note 



Sodium polyacrylate is a super absorbent gel. The polymer absorbs water by means of an 
osmosis like effect. Although the development of a gel for the purpose of chemical magic is 
usually best done in an opaque container, the gel formation of sodium polyacrylate is particularly 
interesting to observe. Super absorbent chemicals have a large number of practical applications 
(e.g. hold moisture in potting soil and absorbent diapers). 
 
Script Note IX 
The next demonstration continues the theme of considering the magic of chemistry from the 
adult perspective, but it allows for a discussion of chemical theory. The demonstration can be 
used to illustrate that an important aspect of chemistry is using theory to understand practical 
chemistry. In the demonstration, electron transfer reactions can be “visualized” by making use of 
the redox indicator thionine. Two reactions of thionine are demonstrated. In the first reaction, 
thionine is reversibly oxidized then reduced by oxygen in the air and fructose in solution. In the 
second reaction, thionine is reduced in a reversible photochemical reaction. During this 
demonstration, it is important for demonstrator (I) to explain the color changes in terms of 
electron transfer. This explanation is not an attempt to teach electron theory, rather it is an 
attempt to expose the audience to a chemist thinking in terms of theory (i.e. correlating real color 
changes with theoretical events). 
 
Demonstration Twelve: Thionine Redox 
Materials 

1000 mL Erlenmeyer flasks (2), 250 mL Erlenmeyer flask, 200 watt light source 
Chemicals 

potassium hydroxide, ferrous sulfate, fructose, 0.04 % (w/v) thionine solution, 2 M 
sulfuric acid solution 
Abstract 

Thionine Redox - Basic Solution: Charge a 1000 mL Erlenmeyer flask with 400 mL of 
water, 4 mL of thionine solution, and 20 grams of fructose. Dissolve 20 grams of potassium 
hydroxide in 200 mL of water and place this solution in a 250 mL Erlenmeyer flask. Add the 
potassium hydroxide solution in the 250 mL flask to the thionine solution in the 1000 mL flask. 
The violet color of the thionine will turn to a pink color. After about 30 seconds the pink color 
will disappear. After the initial color fades, stopper bottle and shake to produce color. This color 
will fade on standing, and it can be regenerated by shaking. Dextrose can be used in place of 
fructose, but the reduction reaction is faster with fructose. 
 

Thionine Redox - Acidic Solution: Add 4 mL of thionine solution and 4 mL of sulfuric 
acid solution to 600 mL of water in a 1000 mL Pyrex Erlenmeyer flask. Add to this solution 4 g 
FeSO4•7H2O. Irradiate the solution with the light from a 200 watt source. The solution turns 
colorless due to the reversible photochemical reduction of thionine. 
Demonstration Note 

The first redox reaction involves the reduction of thionine under alkaline conditions. 
Fructose is used as the reducing agent, and under alkaline conditions, appropriate indicators are 
reduced to a colorless form. On shaking with air, these colorless reduction products are 
temporarily reoxidized to the colored form of the indicators. Methylene blue [Dutton, F.B., 
“Chem Ed Tested Demonstrations,” (6th Ed.), Chemical Education Publishing Co., Easton, Pa., 
(1965), p. 187] produces a blue color change. Resazurin and indigo carmine also produce 



striking results [Chen, P.S., J.Chem.Educ., 47, A335(1970)]. The procedure above uses thionine 
to produce the color change. 
An interesting side note on the above classic “blue bottle” demonstration relates to the history of 
this presentation. The many literature references for this demonstration often end up attributing 
the demonstration to an anonymous source. It appears that there is, however, a primary source 
for this demonstration. The authors believe that this classic reaction originated, not surprisingly, 
with a Journal of Chemical Education article: [“Demonstration of Oxidation-reduction 
Systems,” Abbott, Cyril E., J. Chem. Educ., 25, 100(1948) 

The second redox reaction involves the photochemical reduction of thionine under acidic 
conditions. This reaction the following reversible photochemical reduction of thionine is 
observed [Heidt, L.J., J.Chem.Educ., 26, 525(1949)]: 

 
Fe2+ + Thionine (violet) → Fe3+ + Reduced Thionine (colorless) 
 

Reversible photochemical reactions have found application in the transfer of solar energy. 
 
Script Note X 

The finale demonstration involves several demonstrations in one demonstration scenario. 
These demonstrations are selected as a medium for a summary of the presentation. 
Demonstrations thirteen and fourteen below illustrate an interesting approach to a red, white, and 
blue demonstration. In executing these final demonstrations, the demonstrators thank the 
audience for listening to their chemistry lecture, and they pose a final question: “Is It Chemistry 
or Magic?” In answering this question, they suggest that the real magic of chemistry is even 
more exciting than childhood magic. The finale demonstrations reminds us, however, that 
childhood magic is a good place to start learning about the real magic of chemistry. 

In the authors’ experience, the ideal chemical outreach presentation should not exceed 
fifty minutes. The demonstrations that are used during this time period are really a medium that 
is being used for a more important message. The authors have found that a presentation with 
about fourteen chemical demonstrations is the optimum. 

Although the authors make every attempt to keep their traveling chemistry set small, they 
do like to make occasional substitutions in the demonstration repertoire. The chemical 
demonstrations listed in Appendix A of this document involve color changes or other features 
which make them entertaining to watch. They are presented here to illustrate that the “Is It 
Chemistry or Magic?” chemistry set is really quite versatile. With a little imagination and the use 
of these chemicals, chemistry educators can create many different “Is It Chemistry or Magic?” 
demonstrations. 
 
Demonstration Thirteen: The Red and Blue NH3 Fountains 
Materials 

1000 mL Erlenmeyer flasks (2), 500 mL round bottom flasks (2), two hole rubber 
stoppers for round bottom flasks(2), 150 mL plastic wash bottles, tygon tubing, utility clamps 
(2), ring stands (2) 
Chemicals 

ammonium chloride, potassium hydroxide, 1 % (w/v) phenolphthalein solution, 1 % 
(w/v) thymolphthalein solution 
Abstract 



Assemble two of the following gas generation apparatuses: 
 

 
 

Charge each round bottom flask with 10 grams of ammonium chloride and 10 grams of 
potassium hydroxide. To avoid premature generation of ammonia, try not to mix these two solids 
when adding them to the flask. Add 800 mL of water and 10 drops of phenolphthalein solution to 
one of the Erlenmeyer flasks. Add 800 mL of water and 5 drops of thymolphthalein solution to 
the other Erlenmeyer flask. When it is time to do the demonstration, attach a rubber stopper 
containing the water addition bottle and the gas delivery tube to each gas generation apparatus. 
After the gas delivery tubes are placed into the indicator solutions in the Erlenmeyer flasks, 
squeeze the plastic wash bottles so that about 25 mL of water saturates the solid mixture in each 
Erlenmeyer flask. The rapid generation of ammonia will turn the indicator solutions red and blue. 
Squeeze an additional small quantity of water into each of the gas generators and the classic 
ammonia fountain effect will cause the indicator solutions to be forced into the gas generators. 
Demonstration Note 

This variation of the ammonia fountain demonstration was suggested by Alyea [Alyea, 
H.N, J.Chem.Educ., 33, 15A(1956)]. In this variation, ammonia is generated by the following 
chemical reaction: 

 
NH4Cl + KOH → KCl + NH3 + H2O 
 
The basic ammonia solution formed in the indicator flasks gives the characteristic colors of 
phenolphthalein and thymolphthalein. Because of the great solubility of ammonia in water, the 
additional small quantity of water added to the gas generation flask creates a partial vacuum that 
causes the indicator solutions to be forced back into the round bottom flasks. 
 
Demonstration Fourteen: The White Smoke Reaction 
Materials 

porcelain casserole, heat mat 
Chemicals 

ammonium chloride, ammonium nitrate, zinc powder 
Abstract 



Mix 2 g of ammonium chloride, 2 g of ammonium nitrate, and 2 g of zinc powder in a 
porcelain casserole. Stir this mixture gently with a dry glass stirring rod. Place the porcelain 
casserole on a heat mat. Add 2 drops of water and stand back. Hot solid will be thrown from the 
reaction mixture, so it is important to keep flammable materials away from the reaction. This 
solid should be picked up with a moist towel and flushed down the drain with copious quantities 
of water. Since the reaction produces a large amount of smoke, it should be done in an 
adequately ventilated room. As a final touch to this patriotic red, white and blue demonstration 
scenario, repeat the acetylene explosion as a one gun salute to the American Chemical Society. 
Demonstration Note 

This reaction should be done in a well ventilated area. The reaction involves the chloride 
catalyzed decomposition of ammonium nitrate. It is highly exothermic, and the porcelain 
casserole will be very hot after the reaction. Since the reaction is initiated by water, it is 
important that the chemicals and the mixing vial be perfectly dry. Ammonium nitrate is a strong 
oxidizer, and it may explode if heated under confinement. Powdered zinc can ignite, especially 
when moist. The initial phase of the reaction sequence responsible for the effect in this 
demonstration is the acid hydrolysis of the ammonium salts. The subsequent reaction of the 
acidic solution with elemental zinc produces hydrogen gas and heat. The localized temperature 
increased caused by this heat initiated the complex chloride catalyzed decomposition of 
ammonium nitrate (highly exothermic). Undoubtedly, some zinc oxide is formed, but the bulk of 
the smoke is probably sublimed ammonium chloride. [Meyer, M., J.Chem.Educ., 6, 976(1929); 
Rakestraw, N.W., J.Chem. Educ., 6, 1882(1929)] 

 
THE END 



Appendix A Alternate Demonstrations 
 
Alternate demonstration “A” in the following list is a useful as a variation of 

demonstration three, A Simple Indicator Trick. Alternate demonstrations “B” and “C” are 
offered as a finale demonstration set to replace demonstrations thirteen and fourteen. This 
alternate demonstration set is entertaining and effective, but the demonstrations involved are 
considerably less labor intensive and dangerous than demonstrations thirteen and fourteen. The 
spirit of script note X is easily maintained with this alternate demonstration set. It is necessary, 
however, to change the details of this demonstration note. The demonstration titles “Chemical 
Analysis” and “Acid Rain” should suggest alternative final scripting. 

 
Alternate Demonstration A 
Materials 

350 mL clear plastic cups (3) 
Chemicals 

2 M potassium hydroxide solution, 2 M sulfuric acid solution, Yamada’s universal 
indicator solution, dibasic potassium phosphate, Alka-Seltzer tablets (2), liquid detergent or soap 
Abstract 

Charge each of the plastic cups as follows: cup 1 = 250 mL of water + 10 drops of 
potassium hydroxide solution + 5 mL universal indicator solution; cup 2 = 10 drops of sulfuric 
acid solution; cup 3 = 1.0 gram of dibasic potassium phosphate (K2HPO4) + 2 mL water. Pour 
the contents of cup 1 into cup 2, then pour the contents of cup 2 into cup 3. Add an Alka-Seltzer 
tablet spotted with 2 drops of liquid detergent to the contents of cup 3. The 250 mL will seem to 
magically go through the following color changes: cup 1 = violet; cup 2 = red; cup 3 = green; 
cup 3 and Alka-Seltzer tablet = yellow. 
Demonstration Note 

This demonstration is presented as an alternative to demonstration three. The 
demonstration has some features that integrate nicely into the script. The solution colors violet, 
red, and green simulate grape, cherry, and lime juices respectively. Although possibly 
inappropriate for younger audiences, the final yellow color with the Alka-Seltzer foam simulates 
a glass of beer. The formation of the color green in this demonstration also fits in well with the 
inability to form this color in demonstration two. The color changes in this experiment involve 
the acid, base, buffer, and universal indicator concepts discussed in demonstration five. 

 
Alternate Demonstration B: Chemical Analysis 
Materials 

350 mL clear plastic cups (2), 9 volt transistor battery 
Chemicals 

ascorbic acid (vitamin C tablets), potassium iodide, 2 % iodine solution (household 
antiseptic), 6 % hydrogen peroxide solution, spray starch (household) 
Abstract 
Part I 

In the first part of this demonstration, the starch test for iodine is illustrated by 
performing the test on the palm of one of the demonstrators. Using the applicator from a bottle of 
2 % antiseptic iodine, paint about 1/5 of the hand palm with antiseptic iodine. After showing the 
audience that this iodine spot is difficult to see from a distance, develop the iodine spot by 



spraying the palm of the iodine stained hand with household spray starch. The rapid appearance 
of the blue/black iodine complex on the palm of the hand is quite impressive. 

 
The chemical reaction between vitamin C and iodine can also be demonstrated on the 

palm of the hand. This is done by using a moist vitamin C tablet to “erase” the blue/black spot. 
The resulting rapid disappearance of the blue/black iodine complex on the palm of the hand is as 
impressive as the previous appearance. A discussion of the potential use of this chemical system 
to quantitatively analyze for vitamin C or iodine gives this demonstration a practical twist. 

 
Part II 

In the second part of this demonstration, the oxidation of iodide ion to iodine is illustrated 
by two methods. Add about 10 grams of potassium iodide to 250 mL of water in each of two 350 
mL plastic cups. Spray the surface of the solution in each cup with three short bursts of spray 
starch. Drop a 9 volt transistor battery into the solution in one cup. Add 1 drop of 6 % hydrogen 
peroxide to the solution in the other cup. The resulting oxidation of iodide in each solution 
produces iodine and the resulting blue/black iodine starch complex forms. Part I and part II of 
this demonstration can be related in a number of ways. For example, the relative amount of 
iodine in each cup could be measure by a quick vitamin C titration. 
Demonstration Note 

Part I of this demonstration involves the following redox reaction between vitamin C 
(C6H8O6) and iodine: 

C6H8O6 + I2 → C6H6O6 + 2 HI 
This reaction can be used to determine the relative amounts of vitamin C in various fruit juices, 
and a procedure for this type of analysis makes a nice home project hand out for adult supervised 
youth activities. 
 

Part II of this demonstration involves the oxidation of iodide to iodine using chemical and 
electrochemical reactions. 

 
Alternate Demonstration C: Acid Rain 
Materials 

1000 mL fleaker, small combustion spoon (metal spatula bent at right angle about ¼ inch 
from tip) 
Chemicals 

2 M potassium hydroxide solution, 1 % (w/v) phenolphthalein solution, sulfur 
Abstract 

Add 200 ml of water, 1 mL of phenolphthalein solution, and 1 drop of potassium 
hydroxide solution to a 1000 mL fleaker. Ignite a small quantity of sulfur on the combustion 
spoon and lower the burning sulfur into the head space above the solution in the fleaker. After 
about 30 seconds, extinguish the burning sulfur by lowering it into the solution in the fleaker. Put 
the rubber fleaker stopper into the fleaker opening to trap the sulfur oxides. When the fleaker is 
given a quick shake, the sulfur oxides will dissolve in the water forming an acidic solution. As a 
result, the color of the phenolphthalein solution will change from red to colorless. 
Demonstration Note 

The burning of sulfur produces the oxides sulfur dioxide (SO2) and sulfur trioxide (SO3). 
Sulfur dioxide is the major combustion product: 



 
S + O2 → SO2
 
Since sulfur dioxide is the acid anhydride of sulfurous acid, dissolution in water produces 
sulfurous acid: 
 
SO2 + H2O → H2SO3
 
By this sequence of reaction types the oxides of sulfur, nitrogen, and carbon account for most of 
what has been called acid rain. 
 
Appendix B: Solid and Liquid Reagents 
 

1. Alka-Seltzer Tablets (Household Antacid) 
2. Ammonium Chloride, NH4Cl 
3. Ammonium Nitrate, NH4NO3 

Note: Ammonium nitrate is a strong oxidizer, and it may explode if heated under 
confinement. 

4. Ascorbic Acid, C6H8O6 (Household Vitamin C) 
5. Calcium Carbide, CaC2 

Note: Exposure to water or moisture evolves flammable acetylene. The resulting solution 
is corrosive to eyes and skin. Calcium carbide is sold as Bangsite in hobby stores for use 
in toy carbide cannons. 

6. Ethanol, C2H5OH 
Note: Isopropanol can be used in place of ethanol. Isopropanol and ethanol are quite 
flammable. 

7. Ferrous Sulfate, FeSO4•7H2O 
8. Fructose, C6H12O6 
9. Luminol 
10. Malonic Acid, HOOCCH2COOH 

Note: When dissolved in water, malonic acid is a strong acid. It is a strong irritant, and it 
is moderately toxic. 

11. Manganese (II) Sulfate, MnSO4•H2O 
Note: A portion (5 g) of the manganese (II) sulfate is required to make the stabilized 
starch solution described in the next section. 

12. Potassium Ferricyanide, K3Fe(CN)6 
Note: Potassium ferricyanide can release toxic hydrogen cyanide gas if heated or mixed 
with acids. 

13. Potassium Hydrogen Phthalate 
Note: This compound is commonly called KHP. 

14. Potassium Hydroxide, KOH 
Note: A portion (22.4 g) of the potassium hydroxide is required to make the solution 
described in the next section. Potassium hydroxide is a corrosive solid. Avoid skin 
contact. 



15. Potassium Iodate, KIO3 
Note: All of the potassium iodate is used to make the solution described in the next 
section. 

16. Potassium Iodide, KI 
17. Potassium Phosphate Dibasic, K2HPO4 
18. Sodium Bisulfite, NaHSO3 

Note: Sodium bisulfite is a severe skin irritant. 
19. Sodium Polyacrylate 
20. Starch, Soluble 

Note: All of the starch is used to make the solution described in the next section. 
21. Sulfur, Powder, S 
22. Zinc, Powder, Zn 

Note: Powdered zinc can ignite, especially when moist. 
 
Appendix C: Solutions 
 

1. Detergent Solution 
2. Hydrogen Peroxide, 6 % aqueous, H2O2 

Note: Six percent hydrogen peroxide is a household solution. It is still, however, an 
oxidizer and skin and eye irritant. 

3. Iodine Solution, 1% (Household Anticeptic) 
4. Methylchloroform 
5. p-Nitrophenol Solution, 1 % w/v (1 g p-nitrophenol into 100 mL ethanol) 

Note: Solid p-nitrophenol is toxic by skin contact or ingestion. 
6. Phenolphthalein Solution, 1 % w/v (1 g phenolphthalein into 100 mL ethanol) 
7. Potassium Hydroxide Solution, 2 M (22.4 g KOH in 200 mL solution) 

Note: Potassium hydroxide is caustic. It should not be allowed to contact the skin. 
8. Potassium Iodate Solution, 0.23 M (25 g KIO3 in 500 mL solution) 
9. Starch Solution, Stabilized (5 g MnSO4•H2O and 1 g starch into 250 mL water; boil) 
10. Starch (Household Spray Starch) 
11. Sulfuric Acid Solution, 2 M (approximately 6 mL of concentrated H2SO4 added to 50 mL 

water) 
Note: Sulfuric acid solutions are very corrosive. Avoid skin contact. Concentrated 
sulfuric acid must be added to water. Never add water to concentrated sulfuric acid 

12. Thionine Solution, 0.04 % w/v (0.4 g thionine into 100 mL ethanol) 
13. Thymol Blue Solution, 0.1 % w/v (0.1 g thymol blue into 100 mL ethanol) 
14. Thymolphthalein Solution, 1 % w/v (1 g thymolphthalein into 100 mL ethanol) 
15. Universal Indicator Solution 

 
Appendix C: Set Up 
 
 The “Is It Chemistry or Magic?” road show components can be packed into 2 
17”X20”X14” carrying cases (Craftsman Tool Boxes) and one knapsack. In addition, the authors 
transport a collapsible but sturdy 30”X72” table. The show components can be packed to allow 
for about ten presentations on the road. Each presentation requires about 2 gallons of distilled 



water. On a long road trip, it is often easiest to purchase grocery store distilled water at each 
location. 
 It takes about one hour to set up the presentation. Set up time is most efficiently managed 
by using a set up card with pictures and notes. The set up card that is currently being used by the 
authors is shown below. Please note that the set up card demonstration notes are intended as 
concise set up reminders. They are not detailed demonstration notes. 
 

Typical Set-up Card 

           

Dad’s Magic 
• 1 - Acetylene Magic - Combustion: approx 1.0 g CaC2 in 50 mL water  
• 2 - Acetylene Magic - Explosion: 0.3 - 0.4 g CaC2 in 20 mL water 
• 3 – Solution Magic - Traffic Signal Bottle: 4 - 6 mL 2 M KOH (Note: 7? 8Y 9R) + 

1000 mL water; 3.0 g KHP to bottom of flask; add to indicators (10 dr R, 10 dr Y, 5 
dr B – 3 mL EtOH) in 3 cups; swirl flask; return contents of cups to flask 

Magic Explained 
• 4 - Simple Indicator Trick: 350 mL water + 10 dr KOH + 5 mL (df) UI in cup 1; add 

to 10 dr H2SO4 in cup 2; add to 10 mL K2HPO4 + 1 dr detergent in cup; add 2 Alka-
Seltzer 

• 5 - Household Indicator Trick: spray NH3 window cleaner on goldenrod paper; 
spray HOAc window cleaner on goldenrod paper 

• 6 - ROYGBIV: 6 mL (df) 2 M KOH + 2000 mL water; add to indicators in cups as 
follows (r=phenolphthalein solution; y=p-nitrophenol solution; b=thymolphthalein 
solution): 
Red(10 dr r) Orange(9 dr y 4 dr r) Yellow(9 dr y) Green(9 dr y 2 dr b) 
Blue(4 dr b) Indigo(4 dr r 2 dr b) Violet(4 dr r 6 dr b) 

Magic Explained Leads to Serious Chemistry - Petroleum Products 
• 7 - Catalysts: 20 mL 30 % H2O2 in 1 L round bottom flask; add 3 g KI in 15 mL 

water 

Silly Interlude 
• 8 - Dribble Cup: 1 mL (df) liquid paper thinner in Styrofoam cup full of water 



Box with String as Chemical Reaction Metaphor - Clock Reaction Examples 
• 9 - The Otis Box: audience participation in traditional annual Chem 102 

demonstration; AgCNO demo after clocks 
• 10 - Old Nassau: 500 mL water + 1.5 g NaHSO3 + 30 dr KOH + 10 mL starch 

solution + add 40 mL KIO3 solution] 
• 11 - Oscillator: [15 mL 30% H2O2 + 90 mL water + 5 mL (df) sulfuric acid solution 

+ 10 mL malonic acid + 10 mL MnSO4 + 5 mL (df) starch]; add 40 mL KIO3 
solution. 

The Potash Bulb: Analysis 
• 12 - Vitamin C Analysis/Electrolysis Analysis: [2 % I2 + spray starch on palm of 

hand; moist vitamin C tablet to remove I2 stain from hand]; [5 g KI in 300 mL 
water, starch, drop 9 volt battery] 

The Phoenix: Synthesis 
• 13 - Gel: approx. 1.0 g sodium polyacrylate + 100 mL water 

The Fire (Energy): Dad’s Magic Revisited 
• 14 - Magician’s Fire Trick: burn nitrocellulose; burn nitrocellulose in magician’s 

fire cup 
• 15 – Chemistry Planet Earth: [burn glowing splint over 50 mL 3% H2O2 and MnO2 

(2 mL (df) starch + (1+1) (df) mL KOH)]; [400 mL water + 1 df (0.6 mL) 
phenolphthalein + 1 dr KOH; burn S and shake] 

The End: Synthesis, Analysis, and Energy 
• 16 - Luminol: 10 mL luminol + 250 mL water + 2-3 mL 30% H2O2 + catalyst 
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