
Chroma-tfricks !Exyeriment lJCit
 
Chemistry ofCo{or Chan8in8 Uarkers 

Draw with the fascin ating C olor Changing "Mag ic M arkers". 

Then u se c hromatograp hy to a nalyze the colo rs to le a rn the c hemical secrets b ehind the color changes.
 

M a ke your own color c han ge r. Do C o lo rfu l Chromatographic Art !
 
A n d m a k e amazing c han ges w it h the Flo w er Pow er experi ment.
 

T he original felt tip markers were ca lled Magic Marker s'?". but the co lor changing markers appear really magical. W ith this ki t you can use 
chromatography to "see into" the colors and discover the sc ience behind the magi c . And yo u can make beaut iful co lor c hanges and learn 
some very interesting chem istry . 

Caution! The C hrom a -Tric ks Experiment Kit is a safe ex perime nt kit when used as directed. However , anything can be 
dangerous when used in the wrong way. Always use any chemica l, inclu ding household chem ica ls, with care. 

If you are a llergic to su lfites, do not use this kit. Sodium sulfite may for m sulfur dioxide, which is irritati ng to the eyes, nose, mouth, 
thro at and lungs. Sul fur dioxide is a gas, or vapor , that wi ll get into the air aro und the sodium sulfite . Al ways use good ventilation , that 
is, have goo d air circulation where you are wo rking. ClP
 
Wear safety glasses whe n using the chem icals in this kit.
 
Do not drink or taste the chemica ls in th is kit.
 
Keep the chem ica ls away from infa nts and young chi ldren .
 
If any chem ica l in this kit or any household che mical gets on th e skin or in the eyes or mouth, the best first aid is to wa sh with
 
lots of water.
 
If swa llowed, drin k a g lass of water or milk and ca ll a physican or the Poison Co ntro l Ce nter.
 
Always ask permission to use any household mater ials.
 
Work on a newspaper or paper towel to make clean up easier.
 
Kee p the caps on the bott les when not in use. Keep the right ca p with the via l.
 
Use a clea n dry scoop whe n taking a chemic al out of the via l.
 
Read the dire ct ions carefully. Rea d the labels on the containers car efully. Never experiment wi th something yo u know nothing abo ut.
 
Experiment wi th small amo unts of materia ls. It wi ll be less da ngerous and eas ier to co ntro l than large amo unts . An d yo u will co nserve
 
your resources.
 
Wh en fin ished, pour the liquid s down the sink and run water for 1/2 minute .
 
Wash any cup s and utensils that yo u used . And was h your hands and put away your ma ter ials.
 

The Ch roma -T r icks Experiment Kit contains:
 
5 color changing markers,
 
c itric acid (4 grams),
 
sodium ca rbona te (4 grams),
 
sodium sulfite (4 grams) ,
 
chromatograp hy paper , cups, paper clip, pipe t, co tton swabs, scoop,
 
spoon, wooden stick, starch foa m packin g and this instruction bookl et.
 

o /~ PiPel "~~~
sma ll scoop teaspoon b 

Other material s you may need: cup swa
 
paper towe ls, wh ite paper LO writ e on, pap er co ffee fi lters,
 
tincture of iodin e, ammonia, white vinegar, hydrogen peroxide,
 
bleach, other felt-tip markers and flo wer petals.
 

Warning: T he materi al in thi s kit is safe when used as directed. H owever, it contains chemicals th at may 
be ha rmful if m is used . Contains sod ium s ulfite. Not recommended for anyone allergic to s u lf it es. 
Re com mended for age 9 and up w ith a du lt s upe rvi s io n . 

Chemistry is fun, but always experiment carefully!
 
Now lets get ready to make some pretty awesome colors
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Experiment 6 Flower Power Rub 
Thi s is an amazing exp erim ent that yo u ca n do with flower petals, a shee t of white paper and the wh ite co lor changing 
marker. Yo u may be able to ge t so me unw anted flowers for free at a flow er shop. Get several different kinds. 

Ta ke a shee t of wh ite paper and rub a peta l on the pa per. Write the name of the flower next to it so that you can identify it later. 
Rub the white col or changing marker over par t of the rubbin g from the pe tal. Try oth er types of flo wer petal s. Yo u should see 
so me surpris ing and beaut iful co lor changes . 

Experiment 7 Flower Power Solutions 
Now you can try the 3 so lutions that you used in Experiments 4 and 5 on the flow er petal rubbings. Make more petal rubbing on a shee t of wh ite 
paper. Write the name of the flower next to it so that you can identi fy it later. Make up more of the 3 so lutio ns if needed as shown in Experiment 

4. Put a dab of eac h solutio n on each flow er rubbing. iris petal rub bing 

Flower peta ls and leaves often have a waxy co ating that prot ects the plant and keeps the so lutions such as 
the ones we are using from contacting the pigmen ts in plants cells . Pigm ents are the co lored matter in 
plants and paint s. Petal rubbings are a good way to extract those dyes and mak e them available to react 
and to keep. 

After yo u find a few pet als that giv c interes ting co lor changes, try rubbing one petal over another petal 
rubbing . Try putti ng a dab of the 3 solutions o n that co mb ination. 

So me plant petals will not change with an y of the so lutio ns. Some will change with the c itric ac id and 
sodiu m ca rbo nate, but not with the sod ium sulfite. Try white flow er petal s, you may be surprised aga in. 
Try a radish skin and some oth er fruit s and vegetab les. Noti ce how sunlight can bleach o r fade some flower co lors. 
easiest with sodium sulfite. 

Those colors will also react 

Exper im en t 8 H ou sehold Changers 
Make mo re mark s with the colored cha nge rs and try to find some other substances that will act like the sulfite, carbonate and ci tric acid . Try
 
am mo nia , vinegar and a clear ca rbonated beverage such as "7-Up" or "Sprite". Yo u can use tooth pic ks to apply a dab of the so lution to the mar k.
 
Ammo nia will act like sod ium ca rbo na te, they are both bases . Vinegar and ca rbona ted beverages will act like citric acid , the y are acid s.
 

T ry bleach . Ask permission and help to use bleac h and be very careful. Pour a little bleach into a cup of water to dilute it. That makes it easier
 
and safer to use . B leach is a very str ong oxidizing agent and will decolori ze or "bleac h" man y inks co mple te ly. Look fo r sulfite in so me store
 
produ cts. Look at the labels in the c leaning products sec tion in sto res . Write down yo ur results to keep a record of your experiments.
 

Experiment 9 Indicators
 
Dyes that can change colors are very useful as pH indicators in chemistry. Indicate means to sho w or tell so mething. pH is related to the amount ,
 
o r con centration, of hydrogen ions in so lution. Some dyes will ch ange co lor at a certain pH.
 

Make a large mark with each of the markers on a sheet of white paper. Th en put a dab o f eac h o f the foll owing so lutions on eac h mark and label
 
the spot. Th en determine the low est pH value that eac h mark er changes at. The pH values are approxi mate for a d ilute so lution.
 

solution pH solution pH 
citric acid 2 ammonia 1I 
vinegar (acetic acid) 3 sodium carbonate 12 
baking soda 8 sodium hydroxide 13 
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Experiment 11 The Iodine 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 

Tincture 
ofsubstance. 

Iodine 

Keepout or 
eyes and 

Touch the applicator of the iodine bottle on the bottom of a clean cup. This will place a drop there. 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 mouth 

Iikely to stain.
 

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 12, 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
 
Iodine 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.
 

Thi s 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:
 

12 (blue with starch) + 2e-~ 21 - (colorless) reduction (gain of electrons) 

i~i~ jodi~ 

Na2S03 + H20 ~ Na2S04 + 2H+ + 2 e- oxidation (loss of electrons) 

sulfite sulfate 

Experiment 12 The Starch Iodine Test 0 
Make more of the dilute iodine solution that you used in Experiment II (2 or 3 drops of tincture of iodine in a <= .•
 

teaspoon of water). Take a piece of the foam packing material that came in this kit, tear off a small piece and put \.;;) s~all p~~e
 
it in the iodine solution. Watch as it dissolves and begins to turn blue. This reaction is a way to test for iodine or dilute iOd~estarc oam
 
starch. If an unknown substance turns starch blue, then we can conclude that it is iodine . If a substance turns solution
 
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
 
mean s 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 (lor 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) 
12 (blue with starch) ... 21 - (colorless) 

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. 
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Experiment 14 Chromatography Art 
Many of the color changes and color separations in these experiments have been very beautiful. Now we will try to cre ate a work of art us ing 
chromatography . Chemistry and art a lways go together. The early art ists often had to make their own paints . T he names of paint such as 
cobalt blue and cadmium yellow tell us someth ing 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 art istic desi gn. 

Ta ke the round piece of pa per that came with the kit. It is the kind of filter paper used in a laboratory, but now it 
wilI be yo ur canvas. Look at the co lo red mar kers and visu alize in your mind the different colors in the inks and 
how they can spread out. Look at the results from yo ur other ex periments to help you . 

Now take the co lored mark ers and make so me sma ll patterns or draw a picture on the rou nd paper. Pl ace the paper 
on top of a plastic cup. Put a few drop s of water on the pap er with the dropper. Watch the ink run . Add a few 
more drops of water if necessary to develop wh at you think is an interesting image. Set it aside to dry . Use the 
white marker on it if you like. 

o 

@ 
Make more paper for more ar t works . T ry coffee filter paper and different brands of paper towels . And this takes
 
us back to where we started in Experiment I. But now we know a little more about how some of thes e beautiful processes work .
 

Experiment 15 More Chromatography Art L1P
Tr y this varia tion o f Exper iment 14 to ma ke more "chromatographi c paint ings" . This change in the technique w ill 
allow water to flow out from the center , or radiate . 

Take a piece of paper tow el and cut it into a triangle abo ut 3 inche s long. This will be a wick. Take anoth er piece of the round filte r paper, or 
make some from coffee filter paper o r o ther absorbent paper. Poke a hole in the center of this paper wi th a toothpick or 
end of a pencil. Draw on the round paper as before. Put the sma ll 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. T he water will move up the wick and onto the paper. The water will spread 
out in a circl e and separate the inks as before. 

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

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

7 


