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Kids test for the best way to make invisible ink reveal itself. They discover that mixing a base
(invisible ink made from baking soda) and an acid (fruit juice) can create a chemical reaction.
In this case, the chemical reaction causes a change in color, making the invisible message appear.

Prepare Ahead

Familiarize yourself with the activity, which happens
in three stages:
I. Writing messages with invisible ink

2.Having a group discussion about acids, bases,
and chemical reactions while the messages dry

8. Testing out different ways to reveal the message

e Set up tables for the first stage. Each kid needs a cup
with a tsp. of baking soda, a spoon, a couple of cotton
swabs, and a piece of paper. Place paper towels and a
bowl of water in the center of each table.

e Prepare and set aside materials for the third stage.
Each table will need: three bowls filled halfway, one
each with grape juice, grape juice concentrate, and
cranberry juice; one bowl filled halfway with water
plus a few drops of red and blue food coloring (so it
looks like juice). Label the bowls with sticky notes.
Also set up a bowl filled with cotton balls, and an
empty bowl for the used cotton balls.
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Lead the Activity
Ihtroduce Ruff’s challenge. (s minutes)
Hand out the activity sheets. Tell kids they’ll be
making invisible ink and writing secret messages with
it. Later, they’ll make their hidden messages appear!

e write with invisible ihk. (15 minutes) Have

kids follow the directions for writing with invisible ink
(steps 2 and 3 on the activity sheet). When they’ve
finished, have them leave their papers to dry, which
will take about 10 minutes.

e Discuss acids and bases. (s minutes) Tell kids

that to make their messages appear, it helps to know
a little chemistry. Draw the pH scale (left) on chart
paper. Explain that acids and bases are common
chemicals, and give a few examples. (Citrus juices and
vinegar are acids; baking soda, borax, soaps, and
other cleaners are bases.)

The pH scale indicates how acidic or basic a substance
is: the scale goes from 0 (most acidic) to 14 (most
basic). Acids and bases are chemical opposites, and
when they are combined, a chemical reaction can
occur. Some signs of a chemical reaction include
foaming, fizzing, or a change in color. Tell kids to
watch for a chemical reaction as they try to reveal the
invisible message.
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Materials

Activity sheet for each kid
1 box of baking soda (1 tsp.

per kid)

Water

Juices: cranberry and purple grape
juices; grape juice concentrate
Sticky notes to label juices

Bowls (see “Prepare Ahead”)

Red and blue food coloring
Measuring spoons

Plastic spoons (1 per kid)

Cotton swabs (2 per kid)

Cotton balls (6 per kid)

Cups (1 per kid)

Paper (1 sheet per kid)

Paper towels (1 roll per table)
Chart paper and marker

National science Education
gstandards

Grades K-4

Science as Inquiry: abilities necessary to
do scientific inquiry; understanding
about scientific inquiry

Physical Science: properties of objects
and materials

Grades 5-8
Science as Inquiry: abilities necessary to
do scientific inquiry

Physical Science: properties and changes
of properties in matter
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@) make predictions. (s minutes) Ask kids: @) Discuss what happened. (10 minutes) €) Award points. (5 minutes) Time to rack up

e Looking at the pH scale, is baking soda a base e Ask kids what worked best to reveal the secret some points! Review the activity’s key ideas by
or an acid? (A base) message. (Grape juice concentrate) asking the following questions, worth 50
e If you wanted to create a chemical reaction with e |s this what they predicted? (Answers will vary.) \I;\Io}:ntsdeaCh: SR i
; P e What does a pH scale show? (How acidic or
the baking soda, what would you combine it « Did any of the other liquids work? (A faint p

with, a base or an acid? (Its opposite, an acid) e T A basic a substance is)

e |s baking soda a base or an acid? (A base
What kind of chemical reaction did they see? 8 ¢ )

(A change in color. The grape juice concentrate * What about the juice? (An acid)
turned a bluish-green color.) e When you mix a base and an acid together,
what can happen? (A chemical reaction)

e Of the four liquids you’re going to use to reveal o
your messages (grape juice, grape juice
concentrate, cranberry juice, and colored
water), which one do you think will work best?

Why? (Record predictions on chart paper,) e Why do you think the grape juice concentrate

might have worked better than the other e What kind of chemical reaction occurred here?
juices? (Answers will vary. Kids may say it has (A color change)

something to do with being a concentrate,

which is correct.) Tell kids that grape juice

contains a pigment, which gives it its color.

e What kind of chemical reaction do you think
you’ll see? Some choices are: foaming, fizzing,
or a change in color.

6 set uP materials for revealing The acid-base reaction between the baking
the invisible ink. (2 minutes) Prepare soda and grape juice caused a color change,
tables for the third stage, as outlined in and the amount of pigment in the grape juice
“Prepare Ahead.” influenced how dark the message became. [\m
Because grape juice concentrate has more
6 Test the different liquids and pigment in it than grape juice does, it
malke observations. (15 minutes) Have produces a darker, more visible message.

kids follow step 4 on the activity sheet. Make
sure they use a different liquid on each section
of their paper, as well as fresh cotton balls.
Have them pat the liquids sparingly over each
section so their paper stays as dry as possible.

If time permits, have kids create additional
secret messages, trade them with others, and
then reveal them.
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Activity Sheet

Today, your mission is to write with invisible ink and figure out the best way

to reveal a secret message.

() cet what You need.

e 1 tsp. of baking soda ® Water ¢ 3 bowls, filled
halfway with purple grape juice, grape juice
concentrate, and cranberry juice, each labeled
¢ 1 bowl filled halfway with water and a drop of
red and blue food coloring, labeled “colored
water” ¢ 1 spoon ® Cotton swabs e Cotton balls

@ Reveal the secret message!
e While your paper dries, line up the bowls filled

with different kinds of liquids.

e On each section of paper, test a different liquid.

Starting with one section, dip your cotton ball
in one of the juices. Squeeze out the excess
juice. Gently pat (don’t rub) the cotton over one
of the sections of paper.

0

chew oh This!

When you patted the juice on the
dried baking soda, you caused a
chemical reaction! Baking soda is
what chemists call a base. The juices
are acids. When a base and an acid
come in contact, a chemical
reaction can occur. Some chemical
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e Cup ® Paper ePencil ® Paper towels
reactions result in a change in color,
which is what happened here. The
chemical reaction turned the
invisible message bluish-green, and
that’s why you could read it!

¢ Did your message appear?

e Test each liquid on the three remaining
sections of your paper. Use a new cotton ball
each time. Does one liquid work better than
the others to reveal the hidden message?
What color is the message?

9 MiX the ingrediehts. Combine 1tsp. of
baking soda and 1 tsp. of water in a cup and
stir. You’ve just made invisible ink!

‘uofjepunoy |euoi}eanp3 Hg9M 800z @/WL

€ write with invisible ink.
e Fold a sheet of paper into four equal parts.
Then unfold.

¢ Dip a cotton swab into the invisible ink mixture
and use it like a pen to write a secret message
on each of the four sections. Write something
short (like your initials or “RUFF”), since there’s
not much room.

e Let the paper dry completely, which takes about
10 minutes. You may need to fan it in the air to
help it along. What happens to your messages
as they dry?
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PYrotechnical chemist

How about a flashy career that involves playing with
fire? A pyrotechnical chemist has the job of creating
fireworks. It takes just the right combination of
chemicals to make these dazzling bursts of color.
Pyrotechnical chemists also create stunning special
effects for rock concerts and movies.

Pharmacevtical chemist

What would it be like to have a job that saves lives and cures diseases?
That’s what pharmaceutical chemists do—they develop medicines that
help people live healthier, happier, longer lives. Vaccines and miracle
drugs like penicillin fight deadly diseases and have changed the world
for the better. Chemists are the heroes behind these amazing advances.

Watch the related FETCH! episode, “Mission
Improbable,” on PBS KIDS GO! (check local listings)
or visit the FETCH! Web site at pbskidsgo.org/fetch.
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Secret agents from Washington just gave me the bad
news! My missing dog collar has fallen into the clutches
of a notorious canine spy named Kennelkov, who’s
smuggling secret messages inside the collar! A double
agent intercepted one of the messages—but it’s blank.
Could it be written with invisible ink? See if you can
figure out how to make the hidden message appear.
National security—and the fate of my dog collar—
depend on it!




