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23 - Intermolecular Forces: Colored Printing with Shaving
Cream

Marbled paperwas often used during centuries. For a Japanese version called sumi nagashi (which
means "floatingink™), hydrophobic charcoal-basedinkis poured on and then blown overthe surface,
creating spirals that give a polished marbled appearance. Rice paper lifts the ink from the water's
surface. Inthe following activity, you will take alook atart and science as you create colorful marbled
paper designs, using shaving cream and food coloring.

Materials
e Aerosol shaving cream(standard)
Paper plate
Spatula or tonguedepressor
Toothpicks
Food coloring
3 or 4 thick white cards (cardboard)
Dropper
Water
Clear plastic cup
Paper towels

Precaution and safety

Caution! Shavingcreammayirritate yourskinifleftonforalongtime.Washyourhandsonceyouhave
finished. Please, do not use more shaving cream than needed.

Procedure

1. Readthelabelonthe aerosolshaving cream. Write down the listofingredients. Pouradrop offood
coloring onto a card. Observe and write down how the drop disperses.



ACS
W Chemistry for Life®
of Chemistry

2. Fillasmall clear cup withroom temperature water. Without mixing it, add a drop of food coloring to
the water. Observe and write down how the drop disperses.

Vanadiu m

3. Spray some shaving cream (the size of your fist) onto a paper plate. Using a spatula, cover the
surface so that it is smooth and a little larger than the paper that you want to marble.

4. Pour4to6dropsoffoodcoloringintothe surface ofthe shavingcream, onedrop atatime. Observe
and write down how the drop disperses.
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5. Slowly move a toothpick through the shaving cream and food coloring until you have created a
colorful design. Firmly press a piece of paper onto the surface of the shaving cream. What do you
observe on the top part of the paper?

6. Remove the paper from the shaving cream. Take off any excess shaving cream with a spatula and put
it back onto the original pile. Observe the other side of the paper. What happened?

7. Repeat Steps5and 6tomake marbled paperwith the shavingcreamandfood coloringthatwasleft
over, or continue to Step 8.

8. Withaspatulaortongue depressor, mixtheremainingshavingcream pile untilitacquiresauniform
color. If most of the color has already been removed with the paper, add 1 to 5 more drops of food
coloring before completely mixing it.

9. Use a dropper to add a drop of water to the dyed shaving cream. Observe and write down what
happens.

More things to try

Usethe sametechniqueto create marbled paperusingfoamsoap or gelshavingcreamasabase, or
usingdifferentartpaintsontop of standardfoamshaving cream.Whichfactors affected the results?

Researching

1. Compare the dispersion that you observed when coloring was added to smooth paper, on water,
and on shaving cream. Explain what you saw.

2. Basedonyourobservations, what canyou say aboutthe polarity of coloringand paper? Explain.

3. Keeping in mind the chemical structure of cellulose, explain your conclusions based on the polarity
of paper in question 2.

4. Shavingcreamisacolloidformedbyagasdispersedinaliquid (the liquidinshaving creamis water
and soap, with larger soap patrticles dispersed in the water). What other well-known products are
foams or colloids?

5. Since the Middle Ages, artists have created beautiful marbled paper. How do you think an artist's
knowledge of materials influences their work? Explain your answer.
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Shaving cream contains a mixture of a liquid (soap dissolved in water), additional solid soap, and a
propellantgasthatisclassified asfoam. Afatty acidlike stearicacid andthe base triethanolamine are
often used to make the soap used in shaving cream. When a drop of water is added to the surface of
the shaving cream dyed with the food coloring, the colorimmediately disappears fromthe foam, right
atthe pointofcontact. Soap and other surfactantsare moisturizingagents. When one ofthese agents
isdissolvedinwater, thetension onthe water's surface diminishes. Inthis activity, dampeningoccurs
when the soap in the shaving cream is dissolved in the drop of water that falls onto the dyed shaving
cream. The surface tension from the added drop diminishes and the drop disperses. Shaving cream
contains soap, which is made up of long ions with a hydrophilic head (which attracts water) and a
hydrophobic tail (which repels water). Paper contains cellulose, which is a glucose polymer (see
below), and other chemical substances. The different substances used in printing have distinct states of
polarity: water (polar), paper (partially polar), and shaving cream (which contains polar and non-polar
elements), which all affect the form in which the substances interact.
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