Chroma-Tricks Experiment Kit P
Chemistry of Color Changing Markers &

Draw with the fascinating Color Changing "Magic Markers".
Then use chromatography to analyze the colors to learn the chemical secrets behind the color changes.
Make your own color changer. Do Colorful Chromatographic Art !

And make amazing changes with the Flower Power experiment.
The original felt tip markers were called Magic Markers™ , but the color changing markers appear really magical. With this kit you can use
chromatography to "see into" the colors and discover the science behind the magic. And you can make beautiful color changes and learn
some very interesting chemistry.

Caution! The Chroma-Tricks Experiment Kit is a safe experiment kit when used as directed. However, anything can be
dangerous when used in the wrong way. Always use any chemical, including household chemicals, with care.

If you are allergic to sulfites, do not use this kit. Sodium sulfite may form sulfur dioxide, which is irritating to the eyes, nose, mouth,
throat and lungs. Sulfur dioxide is a gas, or vapor, that will get into the air around the sodium sulfite. Always use good ventilation, that
is, have good air circulation where you are working.

Wear safety glasses when using the chemicals in this kit.

Do not drink or taste the chemicals in this kit.

Keep the chemicals away from infants and young children.

If any chemical in this kit or any household chemical gets on the skin or in the eyes or mouth, the best first aid is to wash with
lots of water.

If swallowed, drink a glass of water or milk and call a physican or the Poison Control Center.

Always ask permission to use any household materials.

Work on a newspaper or paper towel to make clean up easier.

Keep the caps on the bottles when not in use. Keep the right cap with the vial.

Use a clean dry scoop when taking a chemical out of the vial.

Read the directions carefully. Read the labels on the containers carefully. Never experiment with something you know nothing about.
Experiment with small amounts of materials. It will be less dangerous and easier to control than large amounts. And you will conserve
your resources.

When finished, pour the liquids down the sink and run water for 1/2 minute.

Wash any cups and utensils that you used. And wash your hands and put away your materials.

The Chroma-Tricks Experiment Kit contains:
5 color changing markers,
citric acid (4 grams),
sodium carbonate (4 grams),
sodium sulfitc (4 grams),
chromatography paper, cups, paper clip, pipet, cotton swabs, scoop,
spoon, wooden stick, starch foam packing and this instruction booklet.

T s/

i pipet stirrer cotton
_ small scoop  teaspoon
Other materials you may need: €Up E swab

paper towels, white paper to write on, paper coffee filters,
tincturc of iodine, ammonia, white vinegar, hydrogen peroxide,
bleach, other felt-tip markers and flower petals.

Warning: The material in this kit is safe when used as directed. However, it contains chemicals that may
be harmful if misused. Contains sodium sulfite. Not recommended for anyone allergic to sulfites.
Recommended for age 9 and up with adult supervision.

Chemistry is fun, but always experiment carefully!
Now lets get ready to make some pretty awesome colors
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Experiment 11 The lodine Marker .

You will need tincture of iodine for this experiment. It is sold in drug stores and is used to treat cuts. Always ask
permission to use any household materials. Be careful, iodine will stain. Tincture means an alcohol solution of some
substance.

Tincture
of
lodine

Touch the applicator of the iodine bottle on the bottom of a clean cup. This will place a drop th.ere. Place 2 or 3 drops
of iodine in the cup this way. Add a teaspoon of water. This will dilute the iodine and make it easier to use and less
likely to stain.

Keep out of
cyces and
mouth

Now dip a cotton swab in the iodine solution and make a mark or drawing on a piece of white paper. Notice that the mark turns dark; it may
even appear blue. Let the mark dry, then rub over it with the white color changing pen. What happens?

The iodine color should disappear.

Try your solution of sodium sulfite on it.  'What happens?

The iodine in the tincture of iodine is a mixture of several forms of iodine. We will simplify it as molecular iodine with the formula I,. Tincture

of iodine has a brown color. When put on paper it may turn blue. Some paper is coated with starch to make it smoother. Starch reacts with
iodine and turns blue. Sodium sulfite in the white pen and in your solution, reacts with iodine and changes iodine to iodide which is colorless.
This is an oxidation-reduction reaction.

The Chemistry of the Iodine Marker
Todine in the free element state is a shiney purple crystal. Tincture of iodine is a brown liquid. Starch and iodine form a dark blue color. But
iodide, which is a negatively charged iodine atom or iodine ion, is colorless.

This all may seem strange, but as the atomic or molecular structure changes, the color, or the wavelenght, of light that can be absorbed also
changes. This is useful to us because we can "see" what chemical changes are taking place. If something is colorless, it absorbs no visible light
and reflects all light. The following are the chemical equations for the reaction of the iodine mark with the white color changer:

I (blue with starch) +2e” ——s 21~ (colorless) reduction (gain of electrons)

iodine iodide
Na,SO3 + HyO — NaySO4 + 2H* + 2¢” oxidation (loss of electrons)
sulfite sulfate

Experiment 12 The Starch Iodine Test -
Make more of the dilute iodine solution that you used in Experiment 11 (2 or 3 drops of tincture of iodine in a T
teaspoon of water). Take a piece of the foam packing material that came in this kit, tear off a small piece and put of szh foam

itin the iodine solution. Watch as it dissolves and begins to turn blue. This reaction is a way to test for iodine or gjjute iodine

starch. If an unknown substance turns starch blue, then we can conclude that it is iodine. If a substance tums gojution

iodine blue, then that substance contains starch.

Save the blue solution for the next experiment. The foam packing is made of cornstarch and reacts with the iodine solution. It will dissolve and
will not add to the filling of landfills as will polystyrene foam packing. Starch is also a renewable resource (corn) and is biodegradeable. That
means it can be decomposed by bacteria in a natural way.

Experiment 13 Disappearing-Reappearing Iodine
You will need a small amount of hydrogen peroxide for this experiment. It is sold in drug stores and is commonly used to treat small cuts.

Take the blue solution from Experiment 12 and add a very small amount (1 or 2 crystals) of sodium sulfite. Swirl it and watch as the color
disappears. Iodine is changed to iodide.

Now add a few crystals of citric acid and then a few drops of hydrogen peroxide and swirl to mix. The blue should reappear. Try adding more
sulfite. What happens?

Then add more hydrogen peroxide. What happens?
This is a reversible oxidation-reduction reaction,

sulfite (reduction)
. i s e .
I (blue with starch) » ' 21 (<.:0]o.rless)
hydrogen peroxide (oxidation)
Reversible means to be able to go in the opposite direction. Reversible reactions are very important in nature. For example, every time we
move a muscle chemicals, such as enzymes, react. To move the muscle again, other chemicals must undo or put back the first reaction. Recycle
means to put back and use again. We can recycle everything, if we have the right reactions.

Student Experiment Sheet. This may be copied for classroom use.
Copyright 1995, Universe of Science, Inc. Moravian Falls, NC 28654
6



Experiment 14 Chromatography Art ‘ 4
Many of the color changes and color separations in these experiments have been very beautiful. Now we w:}l try to create a work qf art using
chromatography. Chemistry and art always go together. The early artists often had to make their own paints. The names of paint _such as
cobalt blue and cadmium yellow tell us something of the importance of chemistry in art. Making paint and glaze for ceramics involve
knowledge of chemical composition and properties. Understanding the different inks in the markers and how they absorb and move on the

paper will help in your artistic design.

Take the round piece of paper that came with the kit. It is the kind of filter paper used in a laboratory, bqt now it
will be your canvas. Look at the colored markers and visualize in your mind the different colors in the inks and

how they can spread out. Look at the results from your other experiments to help you. o

]
Now take the colored markers and make some small patterns or draw a picture on the round paper. Place the paper ===
on top of a plastic cup. Put a few drops of water on the paper with the dropper. Watch the ink run. Add a few
more drops of water if necessary to develop what you think is an interesting image. ~ Set it aside to dry. Use the !
white marker on it if you like.

Make more paper for more art works. Try coffee filter paper and different brands of paper towels. And this takes
us back to where we started in Experiment 1. But now we know a little more about how some of these beautiful processes work.

Experiment 15 More Chromatography Art o
Try this variation of Experiment 14 to make more "chromatographic paintings". This change in the technique will "
WA

allow water to flow out from the center, or radiate.

Take a picce of paper towel and cut it into a triangle about 3 inches long. This will be a wick. Take another piece of the round filter paper, or
make some from coffee filter paper or other absorbent paper. Poke a hole in the center of this paper with a toothpick or

end of a pencil. Draw on the round paper as before. Put the small end of the wick in the hole in the round paper and
pull so that the tip comes through. Put 2 teaspoons of water in a cup and place the wide end of the wick in the water
and let the paper rest on top of the cup. The water will move up the wick and onto the paper. The water will spread
out in a circle and separate the inks as before.

Try other felt tip markers. What do you think will happen if you use a permanent type marker? Why?
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