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Preface

This is o basic science experiment book designed to he Ip
children to leamn, and adults to teach chemistry concep®s:
terminology, and laboratory methods. Each experiment wess
developed to demonsirate that chemistry is o part of oesr
everyday life. All the experiments in this book are unique in
their ability to introduce chemistry conceps in @ manner that
makes learing exciting. These fun-filled experiments will is-
troduce the world of chemistry to young and old alike.

This book contains 101 chemistry experiments. Each expel-
iment has o purpose, list of materials, step-by-step instru<-
tions and illustrations, expected results, and a scienfific ex<-
planation in understondable terms.

The introductory purpose for each experiment gives the
reader a clue to the concept that will be introduced. The
purpose is cqmplete enough to present the goal, but does
not give away the mystery of the results.

Materials are needed, but in all the experiments the neces-
sary items are easily obtained. Most of the materials are



readily available around the house. A list of =._m necessary
supplies is given for each experiment.

Detailed step-by-step instructions are given along with illus-
trations. Pre-testing of all the activities preceded the drafting
of the instructions. The experiments work.

Expected results are given to direct the experimenter further.
They provide immediate positive reinforcement to the stu-
dent who has performed the experiment properly, and helps
correct the student who doesn’t achieve the desired results.

Another special feature of the book is the Why? section, which
gives a scientific explanation for each result in terms that

onyone can understand.

This book was written fo provide young scienfists with safe,
workable experiments. The objective of the book is to make
the learning of chemistry a rewarding experience and, thus,
encourage a student’s desire fo seek more knowledge about
science.

Note:

The experiments and activities in this book should be per-
Jormed with care and according to the instructions pro-
vided. Any person conducting a scientific experiment should
read the instructions before beginning the experiment. An
adult should supervise young readers who undertake the
experiments and activities_ featured in this book. The pub-
lisher accepts no responsibility for any damage raused or
sustained while performing the experiments or activities
covered by this book.
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English to SI Substitutions

English ‘
LIQUID MEASUREMENTS

1 galion

1 quart

1pint

1 cup (8 ounce)

1 ounce

1 tablespoon

1 teaspoon
LENGTH MEASUREMENTS
1 yard

1 foot (12 inches)
1inch:

1 mile

PRESSURE

14.7 pounds per
square inch (PSI)

Abbreviations

atmosphere = atm
centimeter =cm
cup=c

gallon = gal.

pint = pt.

quart = qt.

ounce =0z,
tablespoon=T.
teaspoon = tsp.

S (Metric)

4 liters

1 liter

500 miliiliters
250 milliliters
30 milliliters
15 millititers
5 milliliters

1 meter
s meter

2.54 centimeters
- 1.61 kilometers

1 atmosphere

liter =1

milliliter = ml
meter =m
millimeters = mm
kilometers = km

yard = yd.
foot = ft.
msos =in.

Introduction

Chemistry is the study of the way materials are put fogether
and their behavior under different condifions. This science,
more than any other, involves all of one's senses: seeing,

“hearing, fasting, feeling, and smelling. It is o springboard into

other scientfific fields. A foundation in basic chemistry facts
can assist one in the study of other scientific curriculo. One
cannot explain the physics concept of magnetism or electric-
iy without understanding the chemistry of atoms. The bio-
logical study of photosynthesis has more meaning with the
knowledge of the basic chemical reactions involved. Many

_examples for each scientific field can be given that siress the

usefulness of chemistry but, besides this application, chemis-
try concepts can be used to expiain many events we ob-
serve in daily life.

The history of chemisiry essenticlly started with the alche-
mists who fried in vain to transform everything imaginable
into, goid. All of their efforts o produce gold foiled. These
so-called “mad scientists” are the forefathers of experimen-
tation. They spent time studying the problem, designed in-



numerable experiments and, unlike other scientists of their
day, they actually experimented. Special equipment was not
available for them to order through science catalogs. They
designed and made all of the needed flasks and beakers.
Some of these designs, in modified form, are still used today
in our modern chemistry laboratories.

These chemists of the past were the first to use what is now
described as the scientific method, a logical approach to the
solution of a problem through experimentation. This process
underlies all of the experiments in this book. _

The alchemists may have failed to solve their problem of
changing @ base material into gold, but they set the stage
for future scientific discoveries. Their dream has been par-
tially fulfilled ofter 2000 years. Kenneth T, Bainbridge in 1941
changed mercury into gold. The gold produced did not fill a
pot, but rather was microscopic in size, and was more ex-
pensive to produce than the gold was worth.

Even today, just the mention of the word chemisiry too offen

conjures up the image of a “mad scientist” hovering over
strange, bubbling flasks. Unfortunately, explosions, danger,
and flesh-eating acids are associated with chemisiry. “Are
there any chemicals in there2” is a frequently asked ques-
tion. This book will relieve the fears of performing chemistry
experiments by acquainting the reader with “chemicals.” As
knowledge about chemistry is gained by performing these
fun and sofe experiments, the fear of experimenting will be
replaced with o desire to know more about the subject.

All of the experiments in this book are basic enough for a
person not familior with scientific terms to understand. The
results are m«o_._.ﬁzn but expected, thus no frightening expe-
riences. Mysterious experiments will be performed—¢lear
liquids nr.o:mm info a green blob, pennies acquire green coats,
colors disappear, and many othérs. Not all of the mxﬁm:...

ments are magical in nature, but all stir the interest of young

and old dlike with the wonders and the fun of chemistry. it
is hoped that these pleasing chemistry experiences will be
used to encourage new chemistry students to seek further
knowledge not only in the chemisiry field, but in science in
general.

Even with our vast knowledge of chemistry there is still so
very much to be learned and discovered. Few clues are
available as to how a simple plant uses water from the soil,
carbon dioxide from the air, and light energy from the sun
to produce stored food, a process called photosynthesis. There
are many opportunities in the field of chemistry for a person
with an inquisitive mind and a spirit of adventure. Much is
yet to be learned, but great fun and excitement is in store
for the beginning scientist in discovering the chemistry se-
crets that have already been unlocked.

This book will bring the image of chemistry out of the profes-
sional chemistry laboratory and into daily-life experiences. It
is designed to present technical chemistry theories in such a
way that a person with litHe or no science training can un-
derstand. The experiments are selected based on their abil-
ity to be explained basically and on their tack of complexity.
A big factor in choosing them was their dramatic appeal.
One of the main objectives of the book is to present the fun
of chemistry.

This is a book for children who wont
® to learn more about chemistry.
® to have a collection of fun chemistry experiments,

The reader will be rewarded with successful experiments if
he or she reads an experiment carefully, follows each step
in order, and, does not substilute equipment. It is suggested
that the experiments within a group be performed in order.
There is some build up of information from the first to the
last, but any terms defined in a previous experiment can be



found in the glossary. The following list gives the standard
pattern for each exercise:

W Purpose: This states the basic goals for the experiment.

W Materials: A list of necessary supplies.

W Procedure: Step-by-step instructions on how to perform
‘the experiment. :

W Results: An explanation exactly stating what is expected
to happen. This is an immediate leaming tool. If the ex-

p results are achieved the experimenter hos an imme-
diate positive reinforcement. A “foul-up” is also quickly rec- n _ Q 1
ognized, and the need to start over or make corrections is

readily apparent,

m Why?2: An explanation of why the resulfs were ochieved
is described in understandable terms. This means under-
standable to the reader who may not be familiar with sci-
entific terms.

GENERAL INSTRUCTIONS FOR THE READER

BREAD FIRST, Read each experiment completely before
starfing.
m COLLECT NEEDED SUPPLIES. Less frusfration and more
fun will be experienced if all the necessary materials for
the experimenis are ready for instant use, You lose your
train of thought when you have to stop and search for
supplies.
8 EXPERIMENT. Do not rush into this. Follow each step very
carefully, never skip steps and do not add your own.
Safety is of utmost importance, and by reading any experi-
ment before starting, then following the instructions exactly,
you can feel confident that no unexpected resulfs will
occur.

m OBSERVE. /f your results are not the same as described ir
the experiment, carefully reread the instructions, and start
over from step one.



. Kerplunk!

Purpose To demonsirate inertia, a property of matter.

Fact Matter can be defined as anything that takes up space
and has inertia.

Inertia is a resistance o a change in motion or rest.

Materials index card
nickel
drinking gloss

Procedure
B Lay the index card over the mouth of the glass.

W Place the coin on top of the card. fis position is to be
cenfered over the mouth of the glass.

® Snap the card with your finger.

Results .:..m.no& quickly moves forward and the coin drops
into the glass.

Why? The stationary cord and coin are said to be af rest.
They remain motionless because of their inertia. fnerfia is the
tendency of a material not to change its motion or state of
rest. When the card is snapped, it slips under the stationary
coin. Gravity pulis the coin down into the glass.




2. What's Inside
Purpose To idenfify an unseen object.

Materials ball of clay with a small object inside
toothpick :

Procedure

® Have someone secretly wrap the clay around a small ob-
ject and mold the clay into o ball. The object must be firm
enough so that the pick does not break it.

B Poke the toothpick into the clay balf about 15 times. Do
not change the shape of the ball.

JD&QE.:.;Q the size and shape of the object inside the
clay.

W Guess what is inside the clay ball.

Results The size and shape can be determined, and, if if is
a femiliar object, it will be identified.

Why? The depth thot the toothpick is inserted into the clay
gives clues to the size and shape of the object. The fimness
of the unseen obiject is determined when the foothpick touches
it. Scientists often make decisions about the size and shape
of objects without seeing them. You ore using a scientific
method called deductive reasoning to identify the unseen
object.




3. Super Chain
Purpose To observe physical properties and their changes.

Facts Physical properfies are descriptions about a sub-
stance that can be made by seeing, hearing, tasting, feeling,
or smelling the material. _

Materials 3-x-5-inch index card
: SCisSsors

Procedure -
B Observe the following physical properties of the index
card- color, shape, size, and texiure (how it feels).
* m Fold the index card in half along the long side.
8 Before storling the cuts, study the diagram for the follow-
ing things: - _
a. Notice that oll of the cuts ore to be about one-quarter
MM} apart and end at least one-quarter inch from the

2. :
b, mZoa.h,m that the cuts alternate from the folded edge to
the open edge. o

M Start at one end. Make the first cut across the fold stop-
ping one-quarter inch from the open edge.

B The second cut starts at the open edge and stops one-
quarter inch from the folded edge.

W Altlernate the cuts from the folded side to the open edge.
BE CAREFUL TO STOP WITHIN ONE-QUARTER INCH OF
EACH EDGE

2 Slip the point of your scissors under the fold at point (A}
and cut the fold until you reach point {B). Important Do not
cut the fold on the wo end pieces.

& Carefully stretch the card open to form a large chain.

lOvum_?m3mmmb}¥m‘.na~ ﬁﬂwﬁm&& om‘._amﬁ.ammxna&
nmnm:...no‘on shape, size, and texture.

Results The color and texture of the card has not changed,
but the size and shape of the card has. It was a
3-x-5-inch reclangular, paper card, but after the
cutling it resulted in a zig-zag chain-like structure
big enough to slip around a person’s body.

Why? The procedure for culting produced the same effect
as culting thin strips from the card and connecting them tfo-
gether. The zig-zag structure allows the paper to sireich out
into a large super chain.




4. Paper Hop

Purpose To illustrate that atoms have _uom__zo and nega-
five parls.

Materials piece of notebook paper

paper hole punch
vnaoo: fuse a size easily held in your hand)

Procedure _

m Use the hole punch fo cut 15 to 20 small circles from the
--piece of paper.
"B Separate the circles and spread them on a table.

w Inflate the balloon and tie it.

lac&_s&m&o\\oo: an_am‘ wos.:o%n&oim,\mm?ormmza
important that your hair be clean, dry, and free from oil.

& Hold the balloon close to, but not touching, #ﬁ poper

circles.

RN, ,///,7/ -

o

Houﬂunuqrmvovmqn_wn_omi___ rov cvn_& m:nr 3:6&0_-
foon, -

Why? Paper is an example of matter, and all matter is made
up of atoms. Each atom has a posifive center with negatively
charged electrons spinning around the outside. The baitoon
rubs the electrons off of the hair, giving the balloon an ex-
cess of negative charges. The positive part of the paper cir-
cles is attracted to the excessive negative charge on the bal-
loon. This attraction between the positive and riegative charge
15 greot enough to overcome the force of gravity, and the
circles will hop upward toward the balloon,



5.Do Not Touch

Purpose To move a balanced toothpick without touching
it or any object connected to it.

Materials clear plostic dnnking cup
flat ‘OotNu..nk

coin {nickel)

balloon

Procedure _

& Stand the coin up on ifs edge.

m Bolance the flat toothpick across the fop of the coin.

& Carefully cover this balanced combination with a clear
plastic cup. _

B “Charge” an inflated balloon by rubbing it back and

forth against your hair several times. Note: Your hair must
be clean and free of oil.

W Hold the charged balloon near the plastic cup and slowly
move it around the cup.

/j’;,-//,.

I i

Results The toothpick moves.

Why? All matter is made of tiny parts called atoms. Each
atom has a positively charged center with negatively charged
electrons spinning around the outside. Rubbing a balloon on
hair causes it to become negatively charged. This charging
occurs because some of the electrons from the hair are rubbed
off the hair and onto the balloon.

Very little force is needed to move the balanced toothpick.
The oftractive force between the negatively nroqmmm balloon
and the positive centers of the toothpick atoms is strong
enough to move the pick.



6.Unseen Movement

Purpose To observe the effect of molecular mofion.

Materials dark food coloring
tall, one-half pint jar of water

Procedure

B Place the jor of water where it will nof be moved or
touched for 24 hours.

B’ Hold the food coloring container above the water and
allow two drops of coloring to fall into the woter.

B Observe immediately and then again in 24 hours.

Results The drops of coloring sink to the botiom of the jar
forming colored sireaks in the water as they fall.
After 24 hours the water is evenly colored. -

: -3
Why? The atoms and molecules that moke up matter are N
all in constant motion. Though not seen by the naked eye,
water molecules are moving. The small parficles of food
coloring are being pushed and shoved around by the mov-
ing water molecules. Given enough time, the colored parti-
cles will be evenly spread throughout the jar of vibrating
water. The movement of the color throughout the water is

called diffusion. .

D
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An Empty Sack?

Purpose To demonsirate that air is an example of matter
and that it takes up space.

Materials emply plostic bread sack

Procedure

® Fill the empty sack by opening the top and moving the
sack through the air.

& Close the top by iwisting the opening and holding it with
your hand.

8 Squeeze the sack with your other hand.

Results The sack resists being squeezed.

Why? The air molecules fill the sack and apply pressure to

the inside. These gos molecules are pushing out more than -
you are pushing in. If enough pressure could be applied, the

molecules would move closer together and the sack would

deflate. You will not be able to apply enough pressure for

this fo happen.




8. A Rising Ball

Purpose To observe the properly that no two pieces of
matler can occupy the same space ot the same fime.

Materials glass quort jor (large-mouthed with a lid)
small jacks ball or walnut

Procedure

& Fill the quart jar one-quarter full with uncocked rice.

B Put the ball or walnut inside the jar and close the lid.

& Hold the jar upright then turn it over. Note: Add more
rice if the ball cannot be covered by the rice.

@ Shake the jar back and forth vigorously until the ball sur-
faces. DO NOT SHAKE UP AND DOWN.

Results The ball or walnut comes to the surfoce.

Why? There are spaces between the grains of rice. As the
jar is shaken the rice gefs closer together. This is referred to
as seffling. As the rice moves fogether it pushes the ball yp- -
ward. Two pieces of matter cannot occupy the seme space
ot the some time; thus the ball is moved by the packing to-
gether of the rice grains.

7,
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9.Not at the Same Time

Purpose To observe that two pieces of matter cannot oc-
cupy the same space at the same fime.

Materilals clear drinking glass, 12 oz.
6 marbles
masking tape

Procedure
® Fill one-half of the glass with woter.
B Use a piece of tape to mark the top of the water level.

B Very carefully add the marbles to the water by filting the
glass and allowing one marble at o time to slide down the
inside to the bottom.

W Set the glass upright and notice the water level,

Results The woater level is higher with the marbles in the
glass.

Why? Water and marbles are both examples of matter. Two
pieces of matter cannot occupy the same space aof the same
time. When the marbles are dropped info the jar, the water
is pushed out of the way by the marbles. The rise in the
water leve! is equal to the volume of the marbles.




10. No Room

Purpose To fry to inflate a bailoon inside a bottle.

=
Materials cola bottle or any small-mouthed bottle
balloon
Note: The balloon must be large enough fo fit
over the mouth of the bottle.
Procedure
& Hold on to the top of the balloon and push the bottom
inside the bottle. _
“m__wm__n} the top of the balloon over the mouth of the bot-
e

B Try o inflate the balloon by blowing into it.
Results The balloon only expands slightly.

Why? The bottle is filled with air. Blowing into the balloon
causes the air molecules inside the botHe to move closer to-
gether, but only slightly. The air is in the way of the balloon,
thus preventing it from inflating.

/ o
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11. Dry Paper

Purpose To demonsirate that even though gases cannot
always be seen, they do take up space.

Materials clear drinking glass, 12 oz.
piece of notebook paper
bucket (taller than the glass)

Procedure ,

& Fill the bucket one-half full with woter.

B Wad the paper into a ball and push it to the bottom of
the gloss.

& Jum the glass upside down. The paper wad must remain
against the bottom of the glass. Make the paper ball a litile
bigger if it falks.

B mportant: Hold the glass vertically with its mouth pointing
down. Push the glass straight down into the bucket %M&
three-quarters full of water.

8 Important: DO NOT TUT the glass as you lift it out of the
waler.

B Remove the paper and examine it.

Results The paper is dry.

Why? The glass is filled with paper and air. The air prevents
the water from entering the glass thus keeping the paper

dry.



12. How Much?

Purpose To demonstrate that 1 + 1 does not always equal

Materials clear gloss quort jar
I cup of sugar
measuring cup
masking tape
pencil or pen

Procedure

Making A Measuring Jar

® Place a strip of masking tape down the outside of e jar.
W Pour 1 cup of water info the jar.

® Mark the water level on the tape. _

W Add a second cup of water to the jar and again mark
the water level on the tape.

& Emply and dry the measuring jar.

B Pour 1 cup of sugar into the jar. Make sure that the top _ H
of the sugar is at the 1 cup mark on the tape.
BAdd 7 cup of water.

!

\ /..

(SIS 1S vy L0

B Shr. ,

. . . - [~
W Keep the measuring jar for other experiments. ~ . ////%7
Results The liquid level is below the 2 cup mark on the _

tape. _

Why? Water and sugar are examples of matter and cannot
occupy the same space at the same time. The cup of sugar
is not solid throughout. There are spaces between the sugar
grains. The water moves into these spaces resulting in a vol-
ume that is less than 2 cups.



13. Where Did It Go?

Purpose To illusirate that there are pockets of space be-
- tween water molecules.

Materials measuring jar {see experiment HOW MUCH?
for instructions) _
I cup rubbing alcohol
I cup water
measuring cup
blue food coloring

Procedure

B Add five or six drops of food coloring fo the water to
make the water .@5\& easier fo see.

M Pour the colored water.into the measuring jar.

B Add 1 cup of rubbing alcohol fo the colored water.
B Observe the height of the liquid.

Results The liquid level is below the 2 cup mark.

Why? The connection of water molecules forms small empty
~ pockets (see the diagram). These pockets are filled with the
~ alcohol, causing the combined volume to be less than two

cups.




14. Sinker

Purpose To sink and raise an eye dropper by changing its
density.

Materials soda botife

glass eyedropper
5-inch balloon

Procedure
B Fill the soda bottle to over flowing with water.

B Partially fill the eyedropper with water and place it in the
bottle. The eyedropper should floot, if it sinks, squeeze
some of the water out of the bulb.

W Add water o the bottle unhl it overflows.
W Attach the balloon to the mouth of the bofttle.
8 Push down on the balloon, then release.

Results The eyedropper sinks and rises.

-
[P/

Why? Pushing down on the balloon causes water to move
into the eyedropper. This extra water makes the dropper
heavier and it sinks. Releasing the balloon decreases the
pressure in the bottle and the excess water moves out of the
dropper ond, being lighter, it now rises. The eyedropper
changes only its weight by the addition and loss of the water.
Since its size remains constant one can say that the density
of the dropper changed. Density is a measure of weight for
a specific size.

9////////: refen e
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Freeze. To change a liquid to a sofid by reducing the heat con-
tent of the liquid. _

Gravity. The force that pulls objects on the earth foward the
" center of the earth. _ _

Hydrogen Bond. A weok aftraction between the hydrogen
atom on one molecule with a hydrogen atom on another male-
cule. The oftraction between bydrogen ofoms on fwo water mol-
ecules is an example of hydragen. bonding.

tmmiscible. The inability of two liquids to mix,

Inertia. The properly of a material that resists any change in its
state of rest or motion,

Zn#o.‘.?mmcvmasnaz..icmaaaommo.ﬂ.ioxmlorwmcnmﬁanm
ond has inertic and mass. :

Molecules. The linking of two or more aloms produces o mol-
acule.

Nevtralization. A process in which an acidic or basic solution
is brought to o neulrgl state, one which & neither ocidic nor basic,

Porous. Full of holes, hence, able to absorb liquids.
Reflective. To bounce back from o surface.

Saturated. When no additiona! solute con dissolve in o solvent

Solute. The material that breaks into smaller parts ond moves
throughout o solvent.

Solvent. The moterial that o solute dissolves in.

Starch, A lorge molecule found in living cells. i combines with
iodine to form a distinctive r_.._a.v_onr_no_c_.. :

Suspension. A mixiure of fwo materials; one does not dissolve
in ﬂw_m ou..mn but temporarily stays suspended in the liquid until gravity
pulls it down, .

...ﬁ..mn__ Effect, Reflection of light by parficles suspended in a
sofvent,

Vacuum, A space emply of matter.
Volume. Space occupied by malter



16. No Heat

Purpose To make water appear to boil with only the touch
from a finger.

Materials cofton rn:@»mﬁﬁ?.mm

nxmnﬁmlaksQQ&?&F%@E\“HS‘:&&@&
rubber vn:% T

Procedure

m Wet the handkerchief with water. Squeeze out any ex-

cess water.

u Fill the glass to the top with water.

8 Drape the wet cloth over the mouth of the glass.

W Place the rubber band over the cloth in the middle of the

glass to hold the cloth close to the gloss.

B Use your fingers to push the cloth down about one inch

below the water level.

8 Pick the glass up, hoid the bottom with one hand, ond

turn it upside down. Note: There will be some spillage, so

do this over a sink.

B Place the other hand under the hanging cloth and hold

the glass. At this point one hand is vo@i@ the cloth next fo

ﬁ._m w.\a& with the free end of the cloth draped over this
and.

W With the free hand push down on the bottom of the
glass. Allow the glass to slowly slip down inte ihe cloth.

Results The water does not fall out of the glass and it ap-
pears to start boiling.

Why? Water does not flow out of the cloth because the
tiny holes in the cloth are filled with water. Water molecules
have a strong aftraction for each other which. draws them
close together. This causes the water to behave as if a thin

skin were covering each hole in the cloth, preventing the
water in the glass from falling out.

Pushing the glass down causes the cloth to be pulled out of
the glass. This outward movement of the cloth creates a vac-
vum inside and the air outside is pushed through the cloth.
Small bubbles of air form inside the water, giving an ap-
pearance of boiling water.




17. Rising Water

Purpose To change the color of celery leaves.

Materials | stalk of fresh celery with leaves
green food coloring
I clear drinking glass

Procedure

u Fill the glass about one-quarter full with water.

® Moke o dark green solution by adding food coloring fo
the water. _

B Cut across the bottom end of the celery stalk with a knife.
® Stand the cut end of the celery in the colored water.

W After 24 hours observe the color of the leaves.

Results The pale green leaves are now o dark green,

Why? All plants have tiny tubes in their stalks. The colored
water moves up through these tubes to the leaves. The water
is pushed upward by the air pressure in the room. The pres-
sure inside is less than outside the tubes; thus, the colored
water is pushed up to the leaves. The movement of water
up through tiny tubes is called capillary action.

7

i

L eifyy,

“\
AN



18. Floating Sticks

g._-no To observe the pulling power of water molecules.

Materials 3 foothpicks
liquid dish soap
quart glass bowl

Procedure :

W Fill the bowl three-quarters full with water.

& Place two toothpicks side by side on the surface in __...m
center of the water.

W Treat ihe third toothpick by dipping its point in liquid de-
tergent. Note: Only a very manwwaoc:,_ of detergent is
needed.

| ﬂM.B.. the freoted 303_03» :b between the floating

stic

Results ._..rw sticks quickly move oway from each other.

Why? The surface of water acts as if a thin skin were
siretched across it. This allows objecis to float on top. Deter-

- gent breaks the aftraction between the molecules where it
touches, causing the water molecules fo move outward and
taking the floating sticks with them. This outward movement
occurs because the water molecules are pulling on each other.
It is aimost as if the molecules are all playing tug of war,
and any break causes the “luggers” to fall backwards.



19. Tug of War

Purpose To demonsirate the difference in the pulling power ecules fo skack up and form a ridge around the alcohol layer.

_ _ This ridge has a pulsating motion because the water and
of water and alcohol. n_no_..o_mao_mn:_a... continve to pull on each other. The pulling
Materials ]-foof sheet of aluminum foil stops when the two fiquids totally mix together.

food coloring {red or blue)
E&?w_m alcohol COLORED H,0
eyedropper _ | \
2 cups _ e FEa -
Procedure
B Add enough food coloring to V2 cup of water fo make a
dark solution.

B Fill a second cup one-quarter full with alcohol.
B Smooth the sheet of aluminum foil on a table.

W Pour a very thin layer of the colored water onto the foil.”
Note: The thinner the water, the betfer.

. W Use the eyedropper to add a drop of alcohol to the cen-

ter of the thin layer of colored water. _ 2
_ ALYMINUM
Results The water rushes away from the alcohol leaving a  CLEAR : FoiL
very thin layer of alcohol on the foil. The water is ALCoHOL LAYER
pulling and this causes a pulsation around the edges
of the alcohol.

Why? The water molecules on the surface of the water are
pulling equally in all directions before the alcohol is added.
When the drop of alcohol touches the water there is an im-
mediate separafion between the two liquids. Alcohol is pull-
ing away from the water and the water is pulling away from
the alcohol. The water molecules seem to be victorious and
the water spreads outward taking some of the alcohol with
it. This outward movement causes the alcohol to be spread
into a thin layer over the foil. it also causes the water mol-



20. Gravity Won

Purpoese To demonsirate the effect of gravity on weak sur-

face tension.

Materials rubbing alcohol
! smail baby food jar
I straw
- red or blve food coloring
clay, o piece the size of a marble.

B Press the clay against the inside of the bottom of the jar. %
B fill the jar one-half full with alcohol. T _
WAdd three or four drops of food coloring fo the alcohol ~ Lymp of C+AY

Y

71—

i
/o

and stir. _ X
B Slowly lower the straw info the colored alcohol. : o ..%,Wﬁ

B Push the bottom end of the straw into the clay. The straw
can now stand in a vertical position. _

8 Quickly turn the jor vpside down over a sink.
R Tumn the jar right side up and set it on o table,
W Observe the liquid level inside the straw.

Results The colored o_n_oro“ flows out of the jor and out
of the siraw. _

Why? The offraction between the alcohol molecules. is not
very great, and the pressure of the air in the straw is not
enough fo hold up the liquid. The downward force of grav-
ity pulls the alcohol out of the straw. Perform the experiment
in this book called ANTI-GRAVITY? to compare the resuits
of using alcohol to those of using water.



21. bbﬁm-ﬁnudmnww

Purpose A demonsiration of m<m:“o=._m=m the forces of

gravity.
Materials | small baby food jar

I straw

red or blue food coloring

clay, a piece the size of a marble
Procedure

W Press the clay against the inside of the bottom of the jar.
& Fill the jar one-half full with water.

B Add three or four drops of food coloring to the water
and stir.

W Slowly lower the straw into the colored water.

M Fush the bottom end of the siraw into the clay. The straw
_can now stand in a vertical position.

8 Quickly turn the jar upside down over a sink.

B Tum the jar right side up and set it on a table.

W Observe the liquid level inside the straw, if any. -

Results Colored water remains in the straw. The height of
the water.in the straw is the same as that of the
water before it was poured out.

Why? Water molecules are attracted to each other. At the
surface of the water the molecules tug on each other so
much that a skin-ike surface is produced. The air in the straw
pushes up on the water when the jar is inverted and water
molecules ore pulling from side to side. These forces are
greater than the downward force of gravity; thus the water
remains in the straw. Perform the experiment in this book
called GRAVITY WON to compare the results of using water
to thot of using alcohal.




22.Over the Rim

Eeno«oowmo:\m?&i&mwnn:%mnvo«mz_ommmm
of its container. .

Materials cup ond saucer

paper clips
eyedropper

Procedure

8 Set the cup in the sgucer.

W Fill the cup fo overflowing with waler,

# Continue to add water with the eyedropper unti one
drop causes the water to spill over the rim.

# Drop one paper clip of a time info the cup untif the water

spills aver the edge. Note: Before the water spills over,
look af the water’s surface from the side.

‘Results The water rises above the nm of the cup. The height
of the waler confinues to rise as the paper clips
are added. The water finally spills over the rim.

PAPER CLIPS.

Why? Water molecules across the surface are attracted to
each other. This affraction is strong encugh o ollow the water
to rise above the top of the cup without spilling. The bulge
of water above the rim finolly gets so high thot the mole-
tules of water con no longer hold together, and over the
rim they go.



23. Mind of Its Own

Purpese To cbserve the movement of paper circles that
seem to have a mind of their own.

Materials piece of notebook paper

paper hole punch

small glass with no more than a 2-inch diame-
ter {candle holder or an egg holder will work}
eyedropper

toothpic

Procedure

B Use the hole punch to cut three or four circles from the
paper.

W Fill the glass about three-quarters full with water.

B When the woter is calm, place paper circle on the sur-
face in the cenfer.

Resuits After a few seconds the paper moves to the side.

B Add two more paper circles and using the toothpick,
move the circles to the center of the water.

Results The paper confinves to move toward the edge.
B Remove the paper and fill the glass to overflowing with
water. Use the eyedropper to nmw the extra drops needed
to make the wafer buige above the sides of the glass.

B When the water is calm, ploce the paper circles in the
center,

® Use the toothpick to move the circles toword the edge
carefully; then release them. Be sure that you do not force
the water over the edge of the glass. Repeat.

Results The paper continues to move toward the center of
the water.

Why? Surface water molecules pull on each other, but they
are more atiracted to the molecules in the glass. This attrac-
tion causes the water to be pulled toward the glass. The
water on the paper that is placed in the partially filled glass
is pulled toward the edge, corrying the lightweight paper
circle with it. The gloss that is overfilled with water does not
have the exposed glass sides for the water to be attracted
to. The result is that the water molecules pull on each other
with the force directed toward the center of the water's buige.
The wet paper is pulled toward the center because the water
on it is pulled in this direction.




24.Moving Drop

Purpose To demonstrate the attrachive force between water

molecules.

.

Materials /-foot sheet of wax paper Rache|

| toothpick . WAXED PAPER._
eyedropper _
water

Proceduare _

W Spread the wax paper on a table.

B Use the eyedropper to position three or four separate
small drops of water on the paper.

& Wet the toothpick with water. _ ©

B Bring the tip of the wet pick near, but not fouching, one ©
of the water drops. Repeat with the other drops.

Results The drop moves toward the toothpick.

Why? Water molecules have an attraction for each other.
This atiraction is strong enough to cause the water drop to
move foward the water on the toothpick. The attraction of
the water molecules for each other is due to the fact that
each molecule has a positive and a negative side. The pos-
itive side of one molecule atiracts the negative side of on-
other molecule.



25. .Pnu-._ﬂaﬂqn Streams

Purpose To observe separate streams of water forming one
siream when pinched together.

Materials | styrofoam or paper cup (no less thon 6 oz)
pencil

Procedure .

B Punch four holes in the cup with the pencil. The holes are

to be us close fogether as possible in a straight line ot the

base of the cup.

& Stand the cup on the side of a sink with the hoies on the
- sink side.

& Fill the cup with water.

& Toke your thumb and forefinger and pinch the four

sfreams of water together.

e .
T
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Results Water pours out of the four separate holes. Pinch-
ing the streams couses the sireams fo unite. if the
holes are close enough, one streom forms. ¥ noi,
two streams will be formed.

Why? One water molecule has an affraction for another
water molecule. These molecules will actually pull on each
other and stick together.



26. Powder Dunk

Purpose To observe the wetting effect of soap and deter-
gent.

Materials shampoo
liquid dish soop
toothpicks
‘talcum powder
2 soup bowls

Procedure
B Fill both bowls with water.

W Sprinkle a thin layer of tolcum powder on the surface of -

- the water in each bowl.

B Dip the end of one foothpick in the shampoo, and touch
the end in the center of the powder in one bowl.

B Observe the movement of the powder.

u Dip the end of a second toothpick in the liquid dish soap
and touch the end in the center of the powder in the sec-

ond bowl.

& Observe the movement of the powder.

Results Shampoo makes the talcum powder break fike large
floating ice blocks. The powder rushes to the sides
of the bowl and starts 1o sink when touched by
liquid dish soap.

Why? Talcum powder is water resistant. The grains of pow-
der float on top of the water, The water molecules on the
surface are pulling equally in all directions before the sham-
poo or dish soap is added. The addition of the shampoo or
dish soap brecks the attraction between the water molecules
wherever it touches, causing the water to move outward and
taking the floating powder with it. The shampoo is a pure
soap while the liquid dish soap is actually o detergent. De-

tergents are welting agents and soap is not. A wetting agent
is able to spread ropidly over the surface of o solid and
penetrate the surface. The liquid dish soop dissolves in the
water and quickly covers the grains of talcum powder, caus-

ing them to sink to the bottom of the bowl.




27. Magic Paper

Purpose To observe the aftraction between molecules.

Materiats rubber coment
i sheet of newspaper
scissors {These must be strong and sharp. DO
NOT use school scissors.}
talcum powder

Procedure
B Lay the newspaper on o fable.

@ Evenly spread a thin, but solid covering of rubber cement
over one-holf of the newspoper page. Note: H is imporiant
not to leave spaces uncoated or globs of glue in places.

@ Allow the rubber cement to dry for five minutes. It will
feel tacky.

W Sprinkle folcum powder evenly over the focky cement,

' Genlly rub the powder io make sure that off of the ce-
ment is covered,

8 Cut the powdered section into one inch strips.

B Hold two of the sirips with the powdsred sides fouching.
# Cuf across the ends of the popers. Important: Do not fry
to snip the paper with the ends of the scissors. Insert the

paper os for info the scissors as possible, cutting with the
lorgest part of the blade.

m Genfly raise the end of one of the strips,
8 Hold only the raised edge, affowing the sirip fo hang.

Results instead of two seporote short sirips there is one
long one.

Procedure
B Hold the strips with the powdered sides fogether again.

& Use the scissors to moke o 45-degree diogonal cut
across the ends of the paper strips.

® Gently raise the end of ons sirip.
W MHold only the roised edge, ollowing the sirip fo hong.

Results The paper strips are connected of o 45-degree
ongle to each cother.

Why? The powder is used to cover the cement so that the
pieces do not stick together. The sharp edges of the scissors
out the paper. The pressure applied by the blodes pushes o
smaoll amount of rubber cement along the aut surface. The
molecules of the cement have a strong aftraction for each
other. These molecules are able to bridge the gap between
the cut pieces and hold them fogether.

N

i
1

N

AT s

PR R T R
ST 1 TN s PO PUOPRRITIH AP ol




' 28.Spheres of Oil

Purpose To demonsirate that gravity has litle effect on
badies submerged in a liquid. :

Materials cleor drinking gloss
V4 cup rubbing alcohol
Y cup water
liquiet cooking oif
syedropper
Procedure
B Pour V2 cup of water info the gloss.

& ilt the gloss and very slowly pour in Vs cup alcohol. Be
carefd not fo shake the gloss because the alcohol and
water will mix.

u Fill the eyedropper with the cooking oil.

B Place the tip of the dropper below the mcwwanw of ths top
alcohol fayer and squeeze out several drops of oil.

Results The alcohol forms a layer on top of the water. The
drops of oil form perfect spheres that float in the
center below the alcchol and on fop of the water.

Why? Alcohol is lighter and will float on the water if the
twe are combined very corefully. Shaking couses them to
mix, forming one solution. The oil is heavier than alcohol,
but lighter than water; thus the oil draps floot between the
two liguids.

Gravity does not affect the drops because they are sur-
- rounded by liguid molecules that are pulling equally on them

in oif directions. The oil malecules pull on each other, form-

ing u shape that takes up the least surfuce area, a sphere.



29. Soap Bubbles

Purpose To make a soap bubble solution and to blow soap
bubbles.

Materials /iquid dish soap
9-inch piece of 20-gauge wire, n:k thin bend-
able wire will work.

)
Procedure :

B Fill the cup one-half fll with the dish soap.

B Add enough water to fill the cup. Shir.

B Make a 1Y-inch-diameter loop in one end of the wire.
m Dip the loop into the soap solution.

B Hold the loop, with the thin layer of soap stretched
across it, abouf four inches from your mouth.

® Gently blow through the film of soap.

Results Bubbles of soap should be produced. If the soap
film breoks, try blowing more gently. Add 1 able-
spoon of soap to the solution if the bubbles con-
tinue to break. More soap should be added until
bubbles are produced.

Why? The soop and water molecules link together to form
a ziz-zag pottern. This irregulor pattern allows the thin layer
of liquid to stretch outward when blown into.



30. Escaping Bubbles

Purpose To determine why bubbles escape from a gloss
of soda

Materizals small baby food jar
soda, any flavor carbonated beverage

Procedure
N - “ m B Fill the jar one-half full with soda
W Set the jar on a toble and observe the liquid.
’ou-.—nn Small bubbles of gas continuously rise to the top
of the liquid. , :

Why? Carbonated beverages are made by dissolving large
amounts of CO, in flavored water. This excess amount of
CO; is able to stay in the liquid because it is pushed with
high pressure into the bottie and the botfle is immediately
sealed. The bubbles that are rising in the cola are escaping
CO,.




31. Foamy Soda

Purpose To observe gas Urr_u_mm being pushed out of a
soda by particies of salt.

Materials small baby-food jar T
I teaspoon table salt
soda, any flavor carbonated beverage

Procedure : :
& Fill the jar one-half full with the soda.
W Add 1 teaspoon of salt o the soda.

(Qlll||i.||\\\
Bobo
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Results Bubbles form in the liquid, then foom. appears on
top of the soda.

S oriarde

.
-

Why? Each bubble seen in the soda is a collection. of car-
bon dioxide gos. Salt and carbon dioxide are both exam-
ples of matter and matter takes up space. When the salt is
added to the colq, it pushes the bubbles of carbon dioxide
out of its way. These bubbles rise to the top bringing small
amounts of soda with them. This movement of the gas forms
the foam on top of the liquid. Replacing a gas with another
substance is called effervescence.
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32. Pop Cork

Parpose To shoot a cork from a soda bottle.

Materials soda bottle
- petroleum jelly
- Y package dry yeast

I anwhoo: sugar

cork that fifs the soda bottle
Procedure |
8 Pour s package of yeast into the soda boltle.
W Fill the bottle one-half full with warm water.
mAdd 1 teaspoon of sugar. _

B Place your thumb over the bottle’s mouth and shake the
bottle vigorously to mix the contents.

B Cover the sides of the cork with petroleum jelly.
m Loosely stopper the bottle with the cork.
m Place the bottle on the ground.

Results After a few minutes the cork pops out of the bottle
~ and into the air. _

Why? Yeast contains finy plonts that use sugar and oxygen
to produce energy. As this energy is produced carbon diox-
ide is also formed. As the amount of carbon dioxide gas
increases inside the closed bottle, the pressure of the gas
builds. When enough gas is formed, the cork will be pushed
out with enough force to produce a popping noise.



33. Limewater

Purpose To moke o testing solution for carbon dioxide. %ﬁ: aﬂ
Materials fime {used in moking pickles) | \7 .
fablespoon

2 gl rt jors with lid NN\ 7 %7

giass quart jors wi s Fra \xg\&%mw

\ \m\ A, \\_x 4
. fill one jor with water. &%\\Wﬁw\\w\\ 7
R Add 1 tablespoon of me ond shr. % 7 7

, \ \ :
. _ | 00
B Secure the lid: allow the solution fo stand overnight. 7 ww\\.\w\% 7 \\‘\\\\\«uﬂ
& Decant {pour off] the clear liquid into the second jor. Be u\“\%x\\hw\%\ \\ %
careful not fo pour any of ihe lime thot hos seitled on the {7 / \ v \M&,ﬁ
bottom of the jar. _ 7 \\\ S
B Keep the jor closed. This fimewater will be used in other _
experiments to test for the presence of corbon dioxide.

Yr ufl

Results The liquid is milky white and opaque at first. Large ? ﬁ
particles of hme skart to precipitate. Precipitole \ \/
means to fall downward. Affer standing overnight

the liquid is very cleor.

Why? Opaque means that light cannot pass through, and
thus one cannot see through it. The undissolved particles of N
lime are temporarily suspended in the woter, moking it ap- N
pear mitky and opague. It tokes time for alf of the tiny par- RS
ticles to setfle. The cleor liquid is o saturated solution of lime- N

water, It must be covered o prevent carbon dioxide in the
air from dissolving in i,




34. Chemical Breath

Purpose To test for the presence of CO; gas in exhaled
breath.

Materials /imewater (See experiment _._.,Sm<<>._.mn for in-
structions.)
straw
pint jar

Procedure _
m Fill the jar one-half il with limewater.
® Use the straw fo exhale into the limewaler.

lh.oaa::m.,cmx?n‘mswoa.mfci csa_ nmna:%mnow%
is observed. :

Results The water limewater tums from clear to a mitky
color.

Why? Limewater always turns milky when CO; is mixed with
it. The chemical in the limewater combines with the CO, gas
in the exhaled breath to form a white powder thot is not
soluble in water. The powder is called limestone. If the so-
hution is allowed to stand for several hours, the powdery
limestone will fall to the bottom of the jor.




35. A Hungry Plant

Purpose To observe the production of carbon dioxide by carbon dioxide is also formed. The cloudiness of the lime-
yeast. water is proof that the bubbles produced by the reaction is

: carbon dioxide. Limewater only tumns cloudy when carbon
Materials soda bottle dioxide gas is bubbled through it.
] teaspoon sugar
Y% package powdered yeast
9-inch balloon
18 inches of aquarium tubing
modeling clay
limewater {See experiment UMEWATER for in-
structions.}

AQUARIWM TUBE

/

Procedure

8 Pour V2 package of yeast info the soda bottle. -
m Fill the botile one-half full with warm water.
BAdd 1 teaspoon of sugar to the botfle.

B Place your thumb over the botle’s mouth and shake the
botHle vigorously to mix the contents.

m Place one end of the aquarium tubing in the top part of
the botile.

lc.um3mn~nkwou.w&omﬂ3mvoimn:&aoro..& 50, ??.:m
in the bottle. _

W insert the free end of the tube info a glass that is one-half
full with limewater.

W Observe periodically for several days. .

Results There is some foaming at first in the soda bottle.
Bubbles of gas flow out of the tube into the lime-
water. The limewater tuns cloudy. :

Why? Yeast contains tiny planis thot use sugar and oxygen
to produce energy. In the process of producing this energy



36. H—.ﬂ!ﬁ.ﬂﬁ Volcano

Purpose To simulate a volcanic eruption.

Materials Num botfle | OPEN CoLA BOTTLE
_ ng pan _ :

I cup S._M%Qﬂ : \

baking soda ARGE PAN

red food coloring s

dirt _

7 zgz.ﬂm N

Procedure oF PIKT
B Place the soda bofttle in the pan.

W Shape moist dirt around the bottle to form a mountain.
‘Do not cover the botle’s mouth and do not get dirt inside
the bottle.

® Pour 1 tablespoon of baking soda into the bolitle.

m Color 1 cup of vinegar with the red food coloring, and
pour the liquid into the botile. _

Results Red foam sprays out the top and down the moun-
tain of din. :

Why? The baking soda reacts with the vinegar producing
corbon dioxide gas. The gas builds up enough pressure to
force the liquid out the top of the bottle. The mixture of the
gas and the liquid produces the foam. _



37. How Long?

Purpose To fime the release of bubbles produced by one
Alka-Selizer tablet.

Materials | Alka-Seltzer toblet
soda bottle
clay ball, the size of a walnut
18-inch piece of aquarium tubing
jor

Procedure

8 Pour Vi cup of water into the soda bottle.

® Squeeze the clay around the tubing about 2 inches from
one end.

® Fill the jar with water.

B Place the free end of the tube in the jar of water.

B Break the Alka-Seltzer toblet info small pieces; quickly
drop the pieces info the soda bottle.

W /mmediately insert the tube into the boille; seal the open-
ing with the clay.

& Record the hime.

B Wotch ond record the time when the vc&ESQ stops.

J’/'
Goptery //,-\

Results The toblet immediately reacts with the water to
produce bubbles. The bubbles ore released for
about 25 minutes.

Why? The dry acid and baking soda in the tablet are able
to combine with the water to form carbon dioxide gas. It is
the carbon dioxide gas that moves through the tube and
forms bubbles in the glass of water. The bubbling stopg when
all of the matenal reacts.



38. Browning Apple

- Parpose An investigation of the effect that oxygen has on
the maqrm:_:m of fruit.

Materials apple
vitamin C tablet

Procedure
m Cut the unpeeled apple in half.

 Crush the vitamin C tablet and sprinkle the powder over
the cut surface of one of the apple halves.

m Allow both apple sections fo set uncovered for one hour,
8 Observe the color of each section.

Erin

O L7

VITAMIN ¢

s

ik

Results The untreated section turns brown, but the section
treated with vitamin C is unchanged.

/

(H//\/,/\\

Why? Apples and other fruit, such as pears and bananas,
discolor when bruised or peeled and exposed to air. This
discoloration is caused by chemicals called enzymes. The
enzymes are released by the domaged cells and react with
‘oxygen 1o digest the cells of the fruit. Rapid color and taste
changes occur because of the reaction with oxygen. Vitamin
C prevents the darkening by reacting with the enzyme be-
fore it can start digesting the cell tissve.




39. Disappearing Color
Purpose To observe the magical disappearance of a color,

Materials red food coloring
bleach
syedropper
small baby food jar

Warning: Adult supervision will be needed in handiing
bleach. if the bleach spills, clean area immedictaly with- woter.

Procedure

W Fifl the jor one-half hull with water.

R Add iwe drops of food coloring to the water and stir,

W Use the eyedropper to add one drop of bleach to the
colored wafer.

W Add drops of bleack uniil the red solufion tums clear.

® Now, add e drop of red food coloring to the dear liquid.

Results The red water solution turns clear as the bleach
moves down through it. Adding the red coloring
to the clear solution containing bleach produces
an inferesting magical effect in that the red dye
disappears when it hits the liquid.

Why? Bleach contains o chemical colled sodium hypochlor-
ite. This chemical contains oxygen that is easily released,
Oxygen combines with the chemicals in dyes to form a
colortess compound. The bleach decolorizes the red water
as it moves downward. The red drop disoppears because i
is surrounded by bleach which decolorizes the red dye.



40. Fading Color

Purpose To observe the effect of dry bleach on color.

Materials small baby food jor BABY FOOD JAR

red food colorin n |
powdered bleach Ryd _\

teaspoon | _ —_——?

PR

Procedure

& Fill the jar with water. ,

B Add one drop of food coloring; stir.

m Add and stir in one teaspoon of powdered bleach.
& Wait for 15 minutes.

s

o ‘M )
ety A /,_//// RED Foob COLORING

Results The red color starts to fade and finally disappears.
_ The water becomes clear except for any undis-
solved bleach. : :

a.q_q.w When added to water the powdered bleach slowly
gives off oxygen. The combination of this oxygen with the
red dye causes the color to fade until it becomes colorless.



41. Aging Paper

Purpose To observe the rapid aging of a newspaper.

Materials newspaper
avtomobile

Procedure

M Lay o piece of newspaper in an automobile so that the
sun’s rays hit i, _

@ Leave the paper in the car for five days.

Results The newspaper appears to have rapidly aged. It
changes from white to yellow in color.

Why? This reaction is unique because it is backward from.
most reactions with oxygen. Usually the addition of oxygen
causes the color to become lighter. The materials used to
make the newspaper are yellow in color. The chemicals added
io turn the paper white do so by removing oxygen. Placing

the paper in the car allows the sunlight to heat up the cir _.W\A\\\\\E\\\%\\\ T 7
7 «\M_

and the paper causing oxygen to combine with the chemi-
cals in the paper. The oddition of the oxygen changes the
paper back 1o its original yellow color. All newspaper will
tumn yellow ofter a perod of time. The sun’s light just speeded
up the aging process. _



42. Rust Prevention

-H-.—!-lo._.o ogo?ommon}& ﬁ..o_o%onoa...:mmrsm
on the rusting of steel wool. -

Materials ! stee/ wool socp pad
Scissors
plate
1 sheet paper toweling
Y5 eup vinegar
pencil

" mCut the steel wool pad into four equal parts.

B Run warm tap water over two of the pieces to remove as
much of the soap as possible. :
B Place one piece with soap and one piece without soap in
the vinegar. :
B Mark the paper towel into four equal ports. Number
each section. :
& Lay the paper towel over a plate.
W Remove the pieces from the vinegar and squeeze out os.
much liquid as possible. _
W Place the sieel wool pieces in these indicated sections:
Section 1: Piece with no soap and soaked in vinegar.
Section 2: Piece with soap and soaked in vinegar.
Section 3: Piece with no soap, but wet with water.
Section 4: Dry piece with soap. This is the contro!,
B Observe the steel wool pieces every 10 minutes for one
hour and then cllow them to stand for 24 hours.

Results The piece with no soap that has been soaked in
vinegar shows signs of rusting after 10 minutes. It
takes up to one hour for the piece with soap that
was soaked in vinegar to rust. After 24 hours the
vinegar-soaked pieces have equally rusted and the

piece wet with water and containing no soap shows
only slight rusting. No change is seen in the con-
trol. Note: A conirol is any material that is not
changed at the start of the experiment.

Why? Steel wool contains iron which rusts by combining
with oxygen in the air. Soap helps to prevent air from touch-

ing the iron. The vinegar cleans off any additional coating

on the steel wool, allowing the iron and oxygen to combine.
The iron oxide that is formed is reddish brown in color. One
usually thinks of rust as being this color, but other colors are
formed when different metals rust by combining with oxy- -
gen. _

< PAPER TowEL

— STEEL WoOoL.
SOAF FAD




Changes

413. Green Hogmem

Parpose To give pennies a green coating.
Materials soucer

paper towel section
vinegar -
3-5 pennies
~ Procedure :
W Fold the paper towel in holf; fold again to form a
square.

H Place the folded towel in the saucer.

W Pour enough vinegar into the saucer to wet the towel.
W Place the pennies on lop of the wef paper fowel,

B Waif 24 hours. _

Results The fops of the pennies are green.

POl PER ToWEL
Why? Vinegar's chemical name is acefic acid. The acetate WET
part of the acid combines with the copper on the pennies 1o

form the green coating composed of copper acetate.



44.Naked Egg

Purpose To remove the shell from a raw egg without
breaking it.

Materials /-pint glass jar with a lid
I row egg
I pint of clear vinegar

Procedure
B Place the whole raw egg into the glass jar. Do not crack
the egg. |
® Cover the egg with the clear vinegar.
. @ Close the lid on the jar.
W Observe immediately and then periodically for the next

. 24 hours. \ & VINEGAR

_ GAS

Results Bubbles start forming on the surface of the egg BUBBLES
shell immediately and increase in number with fime. :
After 24 hours the shell will be gone, and porfions ) _
of it may be floating on the surface of the vinegar. o «——1—EGG i\ SHELL-
The egg remains intact because of the thin see- RN <$ :
through membrane around the outside. The yolk ) .
can be seen through the membrane.

Why? Vinegar's chemical name is acetic acid. Egg shells
are made of calcium carbonate. The reaction between acetic
acid and calcium carbonate causes the egg shell to disap-
pear and carbon dioxide bubbles to form.



45. Breakdown

Purpose To n_._n...mo. hydrogen peroxide into water and
oxygen with the aid of a potato.

Materials hydrogen peroxide
raw polato
5-oz. paper cup

Procedure

R Fill the paper cup one-half full with hydrogen peroxide.
B Add a slice of raw pofato to the cup.

8 Observe the resulfs. Look specifically for bubbies of gas.

Resulte Bubbles of gas are given off.

'Why? Raw potatoes contain the enzyme cafalase. Enzymes

are chemicals found in living cels. Their purpose is fo speed
up the breakdown of complex food chemicals into smaller,
simpler, more usable parts. Catalase from the potato’s cells
causes the hydrogen peroxide to quickly break opart into
water and oxygen gas.




46. Sinking Gel

Purpose To form a white insoluble gel.

Materials |2 feaspoon alum _
- 2 teaspoons household ammonia
1 small baby food jar

Procedure N

B Fill the jar one-haif full with water. N
WmAdd !4 teaspoon of alum to the water and stir. N
B Stir in 2 teaspoons of ammonia. -~ Wd.
m Allow the solution to stand for five minufes. ~

——

\

Results The solufion tums cloudy and, affer standing, a white

gel starts to sefile fo the bottom of the jar. AI\I 0
Why? Household ammonia contains ammonium hydroxide. 2
The hydroxide part of the chemical reacts with the aluminum
in the alum. One of the products of the reaction between
alum and ammonium is the white, insoluble ge! called alu-
“minum hydroxide. _




47. Magnesium Milk?
Purpose To make a milky, magnesia solufion.

Materials | feaspoon epsom salt
2 teaspoons household ammonia
1 small baby food jor
w Fill the jar one-half full with water. _
m Stir 1 teaspoon of epsom salt into the water.
W Pour 2 teaspoons of ammonia into the jor. DO NOT
STIR. . :
m Allow the solution to stand for five minutes.

Results A white, milky substance forms as the ammonia
mixes with the epsom salf solution.

Why? Household ammonia’s chemical name is ommonium
hydroxide. Magnesium sulfate is the chemical name for ep-
som salt. Mixing ammonic and epsom salt causes a reaction
which produces magnesium hydroxide as one of the prod-
ucts. Magnesium hydroxide is a white substance that does
not dissolve well in water. Affer standing owhile, the white
floating particles settle to the bottom of the jor. Magnesium
hydroxide is part of the medicine called Milk of Magnesia.
The name “mitk” is.used because of the milky appearance.




8.The Green Blob

Purpose To produce a green, jelly-like blob of material result. The original materials were liquids and the product is
from mixing rtw liquids. g e a gel. The starling materials in o chemical reaction break

apart and are rearranged to form the v:ua_cnw There are
Matesials vineaar _ never new basic materials produced. :

steel wool .

household ammonia

fablespoon
2 smalfl baby food jars

Procedure

& Fill one-half of one jar with steel wool.

W Add enough vinegar to cover the steel wool,

& Write IRON ACETATE on the side of the glass.

. Allow the jar to stand undisturbed for five days.

B Pour one tablespoon of the liquid Iron Acetate into the

second jar.
8 Add one tablespoon of household ammonia and &:

Results A dark green, jelly-fike substance forms immedi-
ately.

Why? The iron in the steel wool combines with the vinegar
to produce iron acetate. Household ammonia’s chemi¢al name
is ammonium hydroxide. A chemical reaction occurs as soon
as these two liquids combine. The s\o& equation for the re-
" action is: :

ammonium hydroxide + iron acelate yields
ammonium acetate + iron hydroxide

-Notice that there is an exchange of materials. NotHing new
was produced. There is still ammonium, iron, hydroxide, and
ocetate, but the recombination prdduces a totally different



19. Starch 1.D.

m-_-.—veno To determine how to test materials for The pres-
“ence of starch.

Materials % teaspoon flour
Tincture of lodine
saucer

toblespoon

Procedure o

& Place V4 teaspoon of mo:w in a saucer.

W Add 3 tablespoons of water and sfir.
- MAdd three or four drops of the Tincture of lodine.

Results The combination of m#:.nr and _on_.zo v_.on_cnom an
infense blue-purple color.

Why? Starch is a <oQ large chemical Bo_.wn_.._m It _oo_m like
a long twisted chain with many branches sficking out. This
long twisted chain is thought to capture the iodine inside its
spiral pattem. The spiral of starch with iodine caught on the
inside produces the color.




50. Testing for Starch

ge-o._.o*oa*oq.rova@ao:nmo*aoarmzn_.qm.o_.oaaa-
terials. e

Materials cookie sheet
eyedropper
“m:n__c:w mﬂnvm_am
ashng os:
notebook paper
cheese
bread
cracker

 sugar |
apple slice

Procedure :
W Place the testing samples on the cookie sheet.

B Place one drop of iodine on each of the festing samples.

Resuits The paper, bread, and cracker turn a dark blue- |
: purple. The other samples are just stained by the
brown iodine solution. :

 Why? Starch combines with iodine to form a blue-purple
~ compound. Only the samples containing starch tum dark
where the iodine is added. _



51.Chemical Reactions
in Your Mouth

Purpose To show that chewing is part of a chemical re-
action.

Materials bread
Tincture of lodine

eyedropper

waxed paper
Procedure
m Cut two small pieces from a slice about one-inch square cavin
from a piece of white bread. CRACKERS

W Place one piece in your mouth and chew it 30 fimes. It
will become very mushy. Make an effort to mix as much
saliva as possible with the bread.

B3

e & b

waxed paper.

W Spit the mushy bread and saliva mixture onio a piece of R m 7 z\ 0\ /Fﬂ%

W Place the second dry piece of bread on a separate piece

~ of waxed paper.
B Add four drops of iodine to both bread pieces.

'Results The unchewed bread tumns a dark blue-purple. The
bread-sofiva mixture does not turn dark.

Why? The starch in the bread combines with iodine to form
an iodine-starch molecule. These molecules are blue-purple
in color. Chewing the bread mixes it with saliva. The saliva
chemically changes the large starch molecules to smailer sugar
“molecules. Sugar does not react with the iodine, thus no spe-
cific color change.



52. Magic Writing

Purpose To write 0 message that magically oppears.

Materials soup bow!
Tincture of lodine
lemon
notebook paper
cup
art brush

.Procedure
R Pour V2 cup water into a bowl.
@ Add 10 drops of Tincture of lodine to the water and skr.
' 8 Squeeze the juice of the lemon into the cup.
® Cut a section from the :oavook paper. The paper Sc&
fit inside the bowl. .
& Dip the art brush into the lemon juice and write a mes-
sage on the piece of paper.
m Allow the juice to dry on the paper.
B Submerse the paper in the jodine solution in the bow

Results The paper turns o blue-purple except where the
message was written. The words are ouffined by

the dark background.

Why? The starch in the paper combines with the iodine
forming iodine-starch molecules. These molecules are blue-
purple in color. Vitamin C combines with .iodine 1o form ¢
colorless molecule. The area covered with lemon juice re-
mains unchonged because the paper is coated with vitamin
C from the iemon. .




53. Drinkable Iron

Purpose To fest for the presence of iron in fruit juices.

3 tea

pineapple juice.
apple juvice

white grape juice
cranberry juice

5 clear plastic glasses
tablespoon

Materials ]-pint Mvhwm jor

Procedure
W Make a ma,o:% tea solution by placing the tea bags in the
pint jar; then fill it with hot water.

m Allow the jar to stand for one hour.

W Pour 4 R_E&booan of each juice ...da_lm into o m_mm?.:u
glass, as shown in the illustration.

B Add 4 tablespoons of tea to each glass and stir.
B Allow the glosses fo sit undisturbed for 20 minufes.

m Carefully Jift each glass and look vp through the bottom
of the glass. Make note of the juice that has dark particles
setffing on-the bottom of the gloss.

B Allow the glasses to sit for two hours more.
-# Again, look for QQ.» particles on the Oouoa of the
m.ﬁnummm

Results Dark particles are seen in the v_:oo_u_u_m juice after
20 minutes. Particles are seen in the cranberry and

white grape after two rn.ca No particles form in

the apple juice.

Why? A chemical n._..o:mo takes place which is evident by
the solid particles that form. The particles are not the color

of the juices which is another indication that something new -

has been produced. Iron in the juices combines with chemi-
cals in the tea to form the dark particles. More particles
formed in o foster time in the pineapple juice becouse it con-
tains more iron. The quantity and speed of the dark parficles
indicates the quantity of the iron in the juice.




54.Curds and Whey

. Purpose To separate milk info its solid and liquid parts.
Materials milk

vinegar
.adwmn baby food jar
tablespoon

Procedure

& Fill the jar with fresh milk.

‘WAdd 2 tablespoons of vinegar and stir.

m Allow the jor o sit for two to three minutes.

Results The milk separates into two parts; a white solid
and o cleor fiquid.

Why? A colloid is a mixture of liquids and very tiny particles
that ore spread throughout the liquid. Milk is an example of
a colloid. The solid particles in milk are evenly spread

throughout the liquid. Vinegar causes the small undissolved
particles to clump together, forming a solid called curd. The

hennied narbian i« refamrad th Ae whow

Vil



55. Limestone Deposits

Purpose To collect limestone and then, chemically remove
t :

Materials small baby food jar
vinegar
limewater (See experiment LIMEWATER for in-
structions on preparing limewater.}

Procedure

m Fill the jor with limewater. _

M Leave the jor open ond allow it to sit undisturbed for
seven days.

@ Pour out the limewater.

B Observe the white crust around the inside of the jor.
W Fill the jar one-half full with vinegar.

& Watch the changes that occur.

Results A white crust covers the inside of the jar. The ma-
terial in the white deposit reacts with the vinegar
to produce bubbles. Large pieces of the crust fall
away from the walls of the jor and dissolves in the
vinegar. Within 5 minutes the glass touched by the”
vinegar is clear. The crust not touched: by the vin-
egar remains on the glass.

Why? Carbon dioxide in the oir mixes with the limewater
and the white crust called limestone is formed. Limestone has
the chemical nome of calcium carbonate. When calcium
carbonate is mixed with vinegar, a reaction tokes place in
which bubbles of carbon dioxide are produced.



56. A Different Form

Purpose To produce a different form of matter.

Materials [-liter plastic soda bottle
1 large balloon, 18 inches

1 teaspoon baking soda _ Pavin
3 tablespoons vinegar INESAR
cellophane tape , N
s [ Amber
Procedure ey | BAKG
® Pour the baking soda into the bottle. EadZaS S

B The vinegar is to be poured into the balloon.
B Attach the open end of the balloon to the mouth of the
botile. Use the tape to secure the balloon fo the bottle.

W Raise the balloon to allow the vinegar to pour into the
bottle. . _

ﬂ!—ﬂ—-ﬁqro_._.._,icau.aﬂaavc_ov_mo:m_._._mg__oo::._-
flates. : _

Why? A chemical change occurs when the vinegar and
baking sodo mix together. The balloon inflates because it
becomes filled with the carbon dioxide gas produced. The
starting materials were in the solid and liquid form, and one
of the products from the reaction is in the gas form.



o

Phase
Changes

57.Colder Water

Puarpose To lower the temperature of icy water.

Materials ! small metal con
ouvidoor thermometer
1 tablespoon table salf
crushed ice

Procedure

& Fill the can with crushed ice.

B Cover the ice with water.

B Insert the thermometer. ”

& Wait 30 seconds and record the temperature of the icy
waler. : :

BAdd | rablespoon of table salt to the icy water ond stir
very gently with the thermometer. -

B Wait 30 seconds ond record the temperature.

Results The temperature lowers when the salt is added.

Why? It takes energy for the salt crystals to break apart into
tiny parlicles small enough to dissolve in the water. This
needed energy is oblained by removing heat from the water,
which causes the water to be colder.



58. Growing Ice

Purpose To demonstrate that water expands when frozen.

Materials ] strow .
1 small baby food jar
red or blve food coloring
permanent marking pen
clay, a piece the size of a marble

Procedure :

B Press the piece of clay against the inside bottom of the
far.

& Fill the jar with water.

@ Add four or five drops of food coloring and stir,

B Slowly lower the straw info the colored water.

® Push the bottom end of the straw info the clay. The strow
can now stand in a vertical position.

m Slowly pour oll of the water out of the far. _
W Use the pen to mark the height of the water in the straw,
W Place the jar in o freezer for five hours. .

~ Results The _...omm_.a of the frozen water is above the mark.

Why? Water molecules are afiracted to one another, and

when they get close enough they bond or stick together.

They do not stack together like flat boxes, but hove spaces
between them. Liquid water molecules occupy less volume
because at the higher temperature the molecules are more
flexible and can crowd together. As the temperature lowers,
the molecules bond together to form a hexagonal! structure.
This ice structure is not very flexible and takes up more space
than the some number of liquid water molecules. " :

Try This Allow the jor to stand at room temperature until

the ice in the straw melts.

Results The height of the liquid water is again at the mark
on the straw.




59.Frozen Orange Cubes

Purpose To determine whether orange juice will freeze like
water, :

Materials orange juice

ice fray

refrigerator /___v
& Fill one-half of the ice tray with orange juice. ) 3 PR WA A
W Fill the remaining half of the ice tray with water. \, e Ae A Ae A ]

B Set the tray in the freezer over night.
B Remove the frozen cubes.

m Carefully try to bite into a cube of orange juice ond a
cube of waler.

Results The liquid orange juice and water both change to
solids. The frozen cube of orange juice is not as
firm as is the cube of ice. It is easy to eat the cube
of orange juice. _

- Why? The liquids both lost energy and changed from lig-
vids to solids. Orange juice does not become as firm as the
water because all of the materials in the juice are not frozen.
Many liquids freeze at @ lower femperature than water does.
Most of the frozen material in the juice is water. The juice
cube is a combination of frozen and unfrozen material which
makes it easy to eat.



60. Anti-Freezing

Purpose To show that salt makes it harder for water to

freeze.
Materials 2 5-0z paper cups T sl
1 tablespoon table salf
marking pen
Procedure

W Fill both cups one-half full with water.

W Dissolve 1 tablespoon of salt into one of the cups.

@ Mark an S on the cup containing the salt.

W Set both cups in the freezer of a refrigerator.

B Check the cups every 30 minutes for one day, then leave
the cups for 24 hours.

Results The solty water never freezes.

Why? The salt causes the water to freeze ot a Jower tem-
perature. At the freezing temperature of water, 0°C, the water
molecules start linking together to form ice crystals. The salt
gets in the way of this linking process, and o lower temper-
ature is needed before the water can freeze.



QH ) nﬂﬂeman mnﬂoﬂ _ _ the liquid in the thermometer bulb when it evaporates, caus-

ing the liquid to cool. Liquids contract when cooled. Contract

Purpose _ means the molecules get closer together and take up less
To cool off  thermometer. space, thus the liquid in the thermometer moves down.

Materials ouvtdoor thermometer
cotton ball
rubbing alcohol

Procedure . :
8 Lay the thermometer on a table undisturbed for three
minutes; this will allow it to register the room’s temperature.

& Blow your breath across the thermometer bulb about 15
fimes. .

Results The liquid in the thermometer rises.

Procedure - _
B Moisten a cotton ball about the size of a walnut with
rubbing alcohol

m Spread a thin layer of the wet cotton across the bulb of
the thermometer.

B Blow your breath across the wet cotton about 15 fimes.

- Resalts The liquid in the thermometer moved downward.

Why? The temperature of one's breath is about 98.6°F, which
is higher than the air temperaiure in the room. The heat from
your breath warmed the liquid in the thermometer and caused
it to expand. Expand means that the molecules move farther
apart and take up more space, thus the rise of the liquid in
the thermometer. . _

The cooling effect of the alcohol is dve to the evbporation
of the olcohol around the thermometer bulb. Evaporation
occurs when a liquid absorbs enough heat energy to change
from a liquid to o gos. The alcohol takes energy away from



62. Crystal Ink

Puarpose To produce a message written with shiny crystals.

b

Materials aw“gm uoﬁ ook : m
I sheet black construction paper
art brush P b _L\_)
feaspoon
stove with an oven
WARNING: Adult supervision is needed for
use of the oven.

g

Procedure

B Add 3 teaspoons of salt fo V4 cup water.

B Warm the oven fo 150°F.

B Use an art brush to write a message on the black paper.
Stir the salt solution with the brush before making each let-
ter. It is important that this be done in order to produce o
clear message. _ :

B Jurn the oven off and place the paper in the oven on
fop of the wire racks.

® Allow the paper to heat for five minutes or until it dries.

Results The message appears as white, shiny crystals on a
black background.

Why? The water evaporates, leaving dry salt crystals on the
paper. Evaporation is the process by which a material changes
from a liquid to a gas. Liquid molecules are in constant mo-
tion, moving at different speeds and in different directions.
When the molecules reach the surface with enough speed,
they break through and become gas molecules. Heating the
paper speeds up the evaporation process.



63. Fluffy and White

Parpose To observe the growth of fluffy white crystals.

Materials 4—5 charcoal briquels
] tablespoon household ammonia
2 tablespoons water
! tablespoon table sait
2 tablespoons laundry bluing
2-quart glass bow!

Procedure _

B Place the charcoal briquets in the bottom of the bowl.

B /n a cup, mix together the ammonia, water, table salt ond
bluing.

B Pour the liquid mixture over the charcoal.

B Allow the bowl to sit undisturbed for 72 hours.

Results White fluffy crystals form on top of the charcoal
_ and some are climbing up the sides of the bowl.

Why? There are different kinds of chemicals dissolved in
the water. As the water evaporates, o thin layer of crystals
forms on the surface. These crystals are porous fike a sponge
and the liquid below moves into the openings. Water again
evaporates at the surface leaving another layer of crystals.
This continues, resulting in a buildup of fAuffy white crystals.



64. Frosty Can

Purpose To observe the effect thot salt has on the temper-

ature of water.

Materials crushed ice
water
3 tablespoons of rable salt _
BM‘& food can that will hold about 2 cups lig-
vi

Procedure
B Filf the can with crushed ice.
WAdd | cup water fo the can.

B Wait two fo three minutes until water collects on the out-
side of the can.

W Add 3 tablespoons of table salt to the icy water.
W Genfly stir the icy, salt water.

® Allow the can fo sit for five minutes or until a thin layer
of frost forms on the oulside of the con.

Results At first the ouiside of the can becomes covered
with water. This water on the outside froze when

salt was added to the icy water.

Why? Air contains molecules of water in gas form. This gas
cools when it touches the chilled con and changes to liquid
water. The salt lowers the temperature of the icy water, which
causes the temperature of the can to be lowered. The drops
of woter on the outside freeze and form a frosty coating

around the can.

AN

THERMOMETER

SALTY
icE WATER



65. Needles

Purpese To grow needle-shaped crystals of epsom salt.

Materials saucer
I sheet of dark construction paper
epsom salt
1 small baby food jar with a lid
wﬂ@.ﬁmhmuooa ’ Jeany
scissors EPSOM
SALT

e S

W Fill the jor one-half full with water. _ ;
B Add 2 tablespoons of epsom salt to the wofer.

B Secure the Iid.

B Shake the jar vigorously 60 fimes, then allow it to stand.

B Cut a circle from the consiruction paper fo fit the inside
of the saucer.

W Pour o thin layer of the salt solution over the paper. Try
not fo pour out the undissolved salf.

® Place the saucer in a warm place and wait several days.

Results Long, slender, needle-shaped crystals form on the
paper.

Why? Epsom salt crystals are long and slender. The parti-
cles in the box have been crushed for packaging and do
not have a slender shape. As the water evaporates from the
solution, small, unseen crystals start to stack together. Further
evaporation increases the building process and long, needle-
shaped crystals are produced. \



66. Lace

Parpose To grow a layer of lacy salt crystals.
Materials 3 tablespoons table salt

cup

toll, slender, clear jar

ALT CRYSTALS

black construction paper

scissors BLACK
Procedure strif OF PAVER
.l. Pour V2 cup water info the jar.
W Add the salt and stir. SALTY WATER

& Cut a Y-inch strip from the construction paper. The

““_m_.mi of the paper should be about one-half the height of
e jor.

W Stand the paper sirip against the inside of the jar.

& Place the jar in a visible place where it will be undis-

turbed. -

_ ML%OS‘ the jar to sit for three to four weeks. Observe it

aily. :

Results Lacy crystals may be seen at the top of the paper
ofter several days. More lace develops the longer
the jor sits.

Why? The salty water moves up the paper and onto the
glass where it spreads out. The water evaporates leaving
microscopic bits of salt on the glass. This confinues until visi-
ble crystals of salt are seen. The water continues fo evapo-
rate ot the edge, producing layers of lacy crystals around
the inside of the jar.



67. Cubes

Purpose To grow cubes of salt crystals.

Materials soucer
1 sheet of dark construction paper
scissors
table salt
tablespoon
small baby food jar with a lid

Procedure
W Fill the jor one-half full with water,

WAdd 1 tablespoons of table salt to the water.
@ Secure the lid.
W Shake the jar vigorously 30 times, then allow it fo stand.

ln.:__an._._immwoa:..ﬁno:macn:.oabnhm:om.:_.um...:a.mm
of the saucer. .

® Pour a thin layer of the salt solution over the paper. Try
nof fo pour any undissolved salt onto the paper.

& Ploce the sauce in o warm place and wait several days,
& Observe the paper doily.

Results Small, white, cubic crystals form on the paper and
increase in size every day.

Why? As the water evaporates, dry salt is deposited on the
paper. Table salt crystals have a cubic shape. The finy un-
seen crystals are deposited first and, as more water evapo-
rates, the crystals stack until they are large enough to be
seen.



68. Plaster Block

Purpose To observe a phase change due to the addition

of water.
Materials |2 cup Ploster of Paris
tablespoon
paper cup
hi
plastic spoon mw
Z
Procedure Z
=

B Pour 15 cup Plaster of Paris into the paper cup.
W Add 3 tablespoons of water and stir with the plastic

oon.
Hoﬂm" Be careful not to put any of the plaster in the sink as
it can clog the drain. Throw the plaostic spoon away. ==
W Squeeze the cup gently and observe the resulls every 20
minufes.

Results A very thick liquid is produced at first. The ex-
pected results ofter:

20 min.: Water collects on top.

40 min.: The liquid is thicker.

60 min.: The liquid is very thick and sticks to the sides of the

cup.

80 min.: The liquid is becoming firmer.

120 min.: It is no longer a liquid. The material has solidified,

but shll feels moist,

f. 140 min.: The block is firm.

During these changes the cup feels warm.

sa

o

o a

Why? Plaster of Paris is made by grinding a clear, shiny
crystal called gypsum into @ powder. The powder is heated
to remove all of its moisture. This dry powder chang#s back
into a solid when water is odded, but it never looks clear
and shiny again. Heat is given off during this phase change.



Solutions

59. Streamers of Color

—-E..—X-.o To observe the dissolving of o solute in a solvent.

Materials clear drinking glass
powdered fruif drink
flat toothpick

Procedure

W Fill the glass with water.

B Select o flavor of powdered fruit drink that has a dark
color such as cherry, grape, raspberry, efc.

B Use the wide end of a flat toothpick to pick up a scoop
of the powdered drink.

B Gently shake the powder over the glass of water.

B Observe from the side of the glass.

& Continve o add the powder until the water becomes
completely colored. - _

Results Streamers of color precipitate down through the
water. Precipitate means to fall downward.

Why? The crystals dissolve in the water as they fall. Dissoly-
ing means that a substance breaks apart into smaller and
smaller pariicles and spreads out evenly throughout the sol-
vent. The dissolving material, the solute, .is the powdered
crystals and the solvent is the water. The combination of a
solute and a soivent produces a liquid solution.



70. Tasty Solution

Purpose To determine the fastest way to dissolve candy.
Materials 3 bite-sized pieces of soft candy.

Procedure .
B Place. one of the candy pieces in your mouth. DO NOT
chew, and DO NOT move your tongue around.

W Record the fime it takes for this candy piece to dissolve.

® Place a second candy piece in your mouth. DO move the
nMa&\ back and forth with your tongue, but DO NOT
chew.

B Record the lime it takes fo dissolve this candy piece.

B Place the third piece of candy in your mouth. DO move
the candy back and forth with your fongue as you chew.

& Record the time lo dissolve this third piece of candy.

Results Moving the candy around and chewing it de-
creased the time necessary for dissolving.

Why? The condy dissolves in the saliva in your mouth to
form a liquid solution. Solutions contain two parts, a solute
and a solvent. The solvent is the saliva and the solute is the
candy. The solute dissoives by spreading out evenly
throughout the solvent. The candy can quickly dissolve when
it is crushed by chewing and stirred by moving it around
with the tongue.



71. Speedy Soup

Purpose To make a quick, tasty cup of soup.

Materials 2 bouillon cubes
2 cups
hot and cold waoter

Procedure
"W Fill one cup with cold water from the faucet.
B Add one bouillon cube.
m Allow this cup fo sit undisturbed while the second cup is
prepared.
& Fill the second cup with hot water from the foucet.
B Add one bovillon cube fo the water and shr.

Results The solid cube dissolved more quickly when placed
in hot water ond stirred.

Why? Dissolving means that the solute moves evenly through-
out the solvent. The bouillon cube is the solute and the water
the solvent. Heat causes the molecules of water to move faster,
thus the water molecules hit against the cube causing pieces
" to break off. Stirring increases the breaking process. The cube
will finally dissolve in the cold water, but it takes a much
longer period of fime. Stirring the cold water will help speed
up the dissolving.




72. Rainbow Effect

Purpese To observe the separation of colors in ink.

gh&maﬁ:&iﬁ»i&mﬁ.«&cim b@:m
coffee filter _ _

saucer
paper clip

Procedure

B Fold the coffee filter in half.

™ Fold it in half again, _

B Make o dark green mark about one inch from the
rounded edge of the folded filter.

B Make a second mark with the black marker about one
inch from the rounded edge. The two marks are not to
touch each other, but need to be on the same side.

B Secure the edge of the filter with the paper clip so that a
cone is formed.

B Fill the soucer with wafer. : —
W Place the rounded edge of the cone in the water.
m Allow the paper fo stand undisturbed for one hour.

& COFFEE
FILTER

SAVLER WITH H20

/

Results It takes about one hour for the colors to separate.
A trail of blue, yellow, and purple is seen from the
black mark, and the green mark produces a trail
of blue and yellow.

Why? Black and green are combinations of other colors.
As the water rises in the paper the ink dissolves in it. Some
of the colors rise to different heights depending on the weight
of the chemicals producing the color. The lighter weight
chemicals move with the water to the top of the paper.



73.Falling Snow

Parpose To produce a miniature snow storm.

E\aﬁ?ﬁmg&\moommnwi‘}a&
_ boric acid crystals
teaspoon

Procedure

W Pour 5 teaspoons of boric acid crystals into the glass far.
B Fill the jor to overflowing with water.
& Tightly screw the lid on.

W Shake the jar to mix the crystols and water, then allow
the jor to stond undisturbed.

Results Some of the crystals dissolve in the water, but most
of them float to the bottom like snowflakes.

Why? Boric acid does not dissolve well in water. It takes
only «a few crystals to form a saturated boric acid solution,
A saturated solution is one in which no more solute will dis-
solve. Shaking the jar causes the undissolved crystais fo float
oround and then gravity pulls them to the bottom of the jar.

.ﬁ,..
NEPTREEL VN /ll/.//l//

T
O

Q

<
Wi e etten

v
<O

A1

%



74.Floating Spheres

Parpose To float spheres of colored water between layers
of water and oil.

Materials /4 cup of liquid cooking oil oiL
V4 cup water \
I-pint glass jar 2
blve food coloring
eyedropper

Procedure

B Pour the woter in the jar. HANGING

B Slowly add the liquid oil. cOLORED.

B Use the eyedropper to add five drops of food coloring to SPHERC S

the jar.

® While holding the jor at eye level look at the underside

of the oil’s surface.
W Use a pencil fo push the drops of coloring into the water.

Results Two separate layers form. The oil floats on top of
the water. The balls of food coloring float just be- -
neath the surface of the oil. Some of the colored
balls sink and st just above the surface of the water.
As the colored balls fouch the water they immedi-
ately break aport and dissolve in the water.

Why? Oil and water are immiscible. Immiscible means they
do not mix and will separate into layers.

Food coloring does not dissolve in oil and will float if the
drops are small enough. The oil surrounding the balls of color
prevent them from touching the water. Pushing the balls
through the oil allows them to touch and dissolve in the water.



75. Strengths?
Parpose To compare the mz.m__._m:a of tea.
Materials instant tea

teaspoon
2 cups

==

|_TEA

Procedure

W Fill the cups with water.

® Jo one cup add V4 teaspoon of instant tea and stir.

® Jo the second cup add 1 heaping teaspoon of instan tea
and stir.

& Observe the color of the tea solution in each cup.

=4
: CONCENTEATED,
PUUTE  WEAK, L1GHT STRoNG, PARK

Results One of the solutions is lighter in color.”

Why? The solution with the least amount of tea is less strong.

This weak solution is said to be diluted. The darker fea is

stronger. A strong solution is more concentrated. Concen-

frated means that more solute is being dissolved. All solu-

tions are made of a solute and a solvent. The solute is the

substance being dissolved in the liquid. In these tea solutions,
“tea is the solute that is dissolved in the water solvent.



76. _m—um-:-mln

Purpose To separate the floating parts of a mcu_uo:mmo:_ by
spinning.

Materials hommer
nail _
clear drinking glass
1-Ib. metal coffee con
cofton siring
2 tablespoons flour

Procedure
B Use the hammer and nail to make two holes deross from
each other beneath the top rim of the can.

m Tie the ends of a two-foot piece of siring in these holes.
® Fill the can one-half fill with water.

B Stir the flour into the water,

& Carry the can and the emply glass outside.

® Hold the string and swing the can around 15 times.

B Pour a small amount of the liquid into the empty glass. If
it looks cloudy, swing 10 more times.

m Continve to swing and test for cloudiness until the liquid
stops changing.

Results The solution clears.

Why? Flour and water is a mixture of a liquid and solid.
The mixed parts do not dissolve and the solid particles settle
to the bottom. Spinning speeds this settling process. Spinning
produces a strong outward force. This force pushes the
floating flour particles to the botfom of the can.



77.Layering

Purpose To observe layering of undissolved materials.

Materials n_azanooaaoc«
MEQ&RQ:« of any large dried bean
quart glass jor with a lid

Procedure

B Place the beans and flour in the jor.

 Fill the jar with water.

& Screw the lid on fightly.

W Shake the jar to mix oll the materials thoroughly.
B Let the jar stand undisturbed for 20 minutes.

m Observe. _

Results The beans setfle first with a fine layer of flour on
top.

Why? The beans and flour are not soluble in the water. As
soon as the shaking stops, gravity starts pulling the materials
down. The heavier beans settle first. The tiny flour porficles
remain suspended in the water for a few minutes, but finally
are pulled to the bottom of the jar. The mixing of materials
that do not combine is colled a suspension. Water in a fast-
flowing stream forms a suspension by picking up rocks and
soil that temporarily stay suspended in the moving water, but
the materials settle out in layers on the stream bed when the
water’s speed is reduced.
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78. Tyndall Effect

-l-.—v!.qoogo?o ,,__&_ucmv.w:ao:u anoo_o_._%gn_no:.
tain sofid floating parts that can be seen.

Materials scissors
cordboard box
2 clear drinking glasses

! teaspoon flour
flashlight

B Jurn the cardboard box upside down.

B Use the point of a pencil to make a small hole in the end
of the box. The height of the hole should be one-half the
height of the glass being used.

B Cut a one-inch square viewing hole in the front of the

box. The hole must be about three inches from the comer
of the box and as high as the small round hole on the side.

B Fill the glasses three-quarters full with water.

WAdd 1 feaspoon of flour 1o one of the glasses with water
and stir.

- B Place the glass containing water and flour under the box.
Position the glass so that it is in front of the viewing hole.

W Hold the flash light near the small hole. _

& Observe the effect that the liquid has on the light rays.

B Put the glass containing only water under the box.

l.m?..:qsq,...w}u 33:%} 3m&o.~mo:o~09c?m$mmmm&
that water has on the light rays.

Results The mixiure of flour and woter looked cloudy. Tiny
_ particles of flour could be seen floating in the water.
The glass of water had no effect on the light rays,

they passed through the water unchanged.

Why? Flour and water form a suspension. A suspension has
finy parficles floating in the liquid. The parficles stay sus-

‘pended until gravity pulls them down. The suspended parti-

les stop some of the light rays.-Light hits the bits of flour
moo::mw:*_._oidﬁ..nzm is reflected. mmmo&:_oa_..uﬂ bounce
back. There is nothing in the water to reflect the light. Re-
flection of light by suspended particles is called the Tyndalf
Effect, named after the British scientist, John Tyndall.
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79. Immiscible

Purpose To observe the separation of an emulsion.

Materials ' cup liquid oil
Y2 cup water
blve food coloring
I-quort glass jor with a lid

Procedure

W Pour the water into the jar.

W Add five drops of the food coloring and stir.

& Slowly add the liquid oil.

W Secure the lid and shake the jar vigorously ten times.
® Put the jar on a table and observe what happens.

Results At first it appears that the liquids have dissolved,
but in only seconds three layers start to form. In
only minutes two lkayers are present. Liquid bub-
bles are present in all the layers.

Why? Oil and water are immiscible, meaning they do not
mix. A combination of immiscible liquids is called an emul-
sion. Shaking the jar causes the oil and water to be mixed
together, but they immediately start to separate. The heavier
water sinks to the bottom carrying with it trapped bubbles
of oil. The center layer has an even distribution of oil and
water, making it heavier than the oil but lighter than water.
The top layer is mostly oil with trapped bubbles of water in
it. It takes about eight hours for alt of the oil to rise and alf
of the water to sink. Since only the water is colored, the
food coloring has to be water soiuble.



80. Dilution

Purpese To observe a color change as a solufion becomes

more dilute. :
Materials /-gallon gloss jar

red food coloring
Procedure

B Pour V5 cup of water into the gallon jar.
W .Add and stir in one drop of food coloring.

B Add one cup of water at a time to the jor until the red
color disappears.

Results It takes about seven cups of clear water to make
the red color disappear.

Why? The red is visible ot first because the molecules of red
color are close enough together fo be seen. As clean water
is odded, the color molecules confinues to spread evenly
throughout the water. They finally get far enough apart 1o
become invisible because of their small size.




81. Spicy Perfume

Parpose To make a bottle of spicy perfume.

Materials small baby food jar with fid
rubbing alcohol
15 whole cloves

Procedure

B Place the whole cloves in the jor. _

W Fill the jor one-half full with the rubbing alcohol,

B Secure the lid and allow the jar to set for seven days.
B Use your finger fo dab a few drops of the alcohol on
your wrist, _

R Allow the alcohol to evaporate, then smell your wrist.

Results The skin has a faint, spicy smell.

Why? The alcohol dissolves the aromatic oil in the cloves.
When the olcohol evaporates from the wrist, the scented oil
is left on the skin. Perfumes are made by dissolving oils from
flowers and other aromatic materials in alcohol.



82. Smoke Rings

Heat

Purpose To observe the downward flow of cold colored
water through warmer clear water.

EQE?BOR\_Q&n?naQQQQEaEﬁ
red _N& coloring
smaill baby food jar
6-inch square of aluminum foil
EEJw band
pencil -
! ice cube

Procedure :

W Place the ice cube in the baby food jar. Fill the jar with

cold water. .

W Fill the quart jar fo within an inch of the top with hot

waler from the faucet.

M Remove the ice cube from the baby food jar. Add and

stir in six fo seven drops of food coloring.

® Cover the mouth of the baby food jar with aluminum foil,

Mmm the rubber band fo secure the foil around the mouth of
e jar.

B Use the point of the pencil to make a small hole in the

aluminum foil,

® Quickly tum the baby food jar upside down and hold it

so that the hole is just beneath the surfoce of the hot water.

W Slowly and gently tap the botiom of the baby food jar

with the eraser of the pencil or your finger.

Results The cold colored water flows downward. The tap-
ping causes the colored water to come out in spurts,
producing smoke-like rings of color in the warm
clear water.

Why? Cold water weighs more than warm water because
the cold water molecules are closer together. The molecules

of water, like all maiter, are spaced closer together when
cold and farther apart when heated. The food coloring has

litte or no effect on the weight. Since the cold water is heav-

ier, it sinks down through the lighter warmer water.
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83. Puff Signals

Purpose To observe the movement of hot, colored water
through cooler clear water.

Materials 2 lorge-mouthed, clear, glass, quart-jars
red food coloring
small baby food jar
6-inch square of aluminum foil
rubber band _
pencil
4 or 5 ice cubes

Procedure

8 Place the ice cubes in one of the quart jars. Fill the jar
with cold water.

W fill the baby food jar to over-flowing with hot tap water.
Add and stir in six or seven drops of food coloring.

8 Cover the mouth of the baby jar with aluminum foil. Use
the rubber band to secure the foil around the mouth of the
far.

B Stand the baby food jar inside the empty wide-mouthed
far.

B Remove any unmelted ice cubes and pour the chilled
waler into the container with the baby food jar. Completely
fill the jar with the cold water.

W Use the point of the pencil to make a small hole in the
aluminum foil.

® Slowly and gently tap the foil with the eraser of the pen-
cil.

Results The hot, colored water puffs upward like smoke
_ nngs.

Why? Water molecules, like all matter, are spaced closer
together when cold and farther apart when heated. The coli-

ored hot i&oq weighs less than the no_n_mq.n_.aoq water be-
cause of this spacing. The lighter hot water rises to the fop
of the heavier chilled water.

Try This Punch a second hole into the foil.

Results A siream of colored water starts and confinues to
flow out of the jar.

Why? The cold water sinks into one of the holes, pushing
the lighter hot water out.

L COLOREP HzO




34. Clicking Coin

Purpose To observe the effects of expanding gas.

Materials 2-liter soda bottle
quarfer
cup of water

Procedure .
8 Place the emply, uncapped sodo bottle in the freezer for
five minutes.

B Remove the bottle from the freezer and immediately -
cover the mouth with the wet coin. Wet the quarter by dip-
ping the coin in the cup of water.

f'/////f .-

Regults Within seconds, the coin storts to make « clicking
sound as it rises and falls.

Why? Cooling causes matter to contract. The air in the bot-
Hle contracts and takes up less space. This allows more coid
air fo flow into the bottle. When removed from the freezer
this cold air starts fo heat up and expand. The gas exerts
enough pressure on the coin fo cause it fo rise on one side.
The coin falls when the excess gas escapes. This process

continues until the temperature inside the bottle equals that
outside.

72

7,

Note: The coin will also stop clicking if it falls info a position
that leaves a space for the gas to escape through. Try. re-
positioning the coin, _



85.Chemical Heating A sl

o —_—

Purpose To show that a chemical reaction can product
heat.

Materials | stee! wool pad without soap
Va cup vinegar
cooking or outdoor thermometer _
! jar with lid (The thermometer must it inside
the closed jar.)

Procedure

N Place the thermometer inside the jar and close the Iid.
Record the temperature ofter five minutes.

W Soak one-holf of the steel wool pad in vinegar for one
or two minutes,

& Squeeze out any excess ..wms.m from the steel wool and

wrap it around the bulb of the thermometer. RN ,a,w.,.uu;“ﬂuﬂ.. .

W Place the thermometer and the steel wool inside the jar. A R Y
Close the lid | | R R DR,
W Record the temperature after five minutes. : 2 50Y

Results The temperature rises.

Why? The vinegar removes any proteciive coating from the
steel wool, allowing the iron in the steel fo rust. Rusting is o
slow combination of iron with oxygen, and heat energy is
always released. The heat released by the rusting of the iron
causes the liquid in the thermometer to expand and rise in -
the thermometer tube.




86. Heat Changes

Purpose To observe the femperature changes during a
chemical reaction.

Materials thermometer, ouidoor or cooking type
small baby food jar
uoiioalz.waohn
leaspoon

Procedure

B Fill the jar with water.

B Add one teaspoon of powdered bleach and stir.

& Insert the thermometer into the liquid.

B Observe the thermometer every minute for 10 minutes.

Results The temperature rises, stops, then lowers.

Why? Adding water to powdered bleach starts a chemical
change in which oxygen is slowly given off. Heat is also
released during this change. The thermometer is a way of
observing this heat release. The temperature rises as long as
heat is being produced and stops rising when the heat pro-
duction stops. There is a lowering of the temperature as the
heat in the liquid is lost to the air in the room. The temper-

oture of the liquid will finally become the same as that of
the air in the room.
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37. Radiation

Purpose To observe the effect that color has on the amount
of radiation that an object absorbs. _

PLALK CONSTRVCTION PAPER \ \

Materials |00-watt light source I——
black noaumcnmoa paper S\\%\\\\m\%\\ )
aluminum foil — \\v\\w\\
%!Qh- ‘...HW\\\\\\\\\\\\\P e ~.|\ £% .W B w“\\“..
2 ouvtdoor thermometers :
ruler

Procedure _

W Fold the black consiruction paper over the thermometer T N.

as shown and staple the sides.

B Fold a piece of aluminum foil over the second thermome-
fer. Fold the sides of the foil as shown to secure them.

® Record the temperature on both thermometers. :
B Place the light source about one foot above the pouches
with the thermometers.

& Tum the light on and observe the temperature readings
for 10 minufes.

Results The temperature reading is higher on the ther-
mometer in the black pouch.

Why? Black objects absorb all of the light waves. Since none
of the waves of light are reflected back to the viewer the
object looks black. This absorption of the waves of energy
causes the object’s temperature to rise. The aluminum foil
does not absorb very many of the light waves, thus, its tem-
perature is lower. Spring and summer clothes are usually
light in color, so the wearer stays cooler.



88. Cabbage Indicator

Purpose To make a solution that will indicate the presence
of an acid or a base.

ba.-o.& °-o Materials fea strainer

! tablespoon

2 glass quart jars with lids
u g Q 1 quart of distifled water

uncooked purple cabbage

Procedure

B Fill one jar with cabbage leaves that have been torn into
smalf pieces.

Caution: Parental assistance may be needed to heat the
water. :

W Heot the distilled water to boiling, and filf the jor contain-
ing the pieces of cabbage with the hot water.

® Allow the jor to stand uniil the water cools to room fem-
perature.

B Pour the cooled cabbage solution through o tea strainer
into the second quart jar. Discard the cabbage leaves,

W Store the cabbage juice in a refrigerator until needed.

Houﬂ—»h>mm-.m3=&:a.»:mioqwﬁno,__oarm}o nn_uvnmm.
leaves turns blue. :

Why? The hot water dissolves the colored chemicals in the
cabbage. These colored chemicals tum red when mixed with
an acid, and a base will produce a green color. Cabbage
juice can be used to test for the presence of two different
kinds of chemicals, acid and bose.



89. Cabbage Paper

Purpose To moke a paper indicator that can be vsed 1o
test for an acid or o base.

Materials coffee fillers .
ca e indicator juice (Prepared in experi-
ment CABBAGE INDICATOR)
cookie sheet
quart bow!
scissors

zip-lock plastic bag

Procedure
& Pour 1 cup of cabbage juice into the bowi.
B Dip one piece of filter paper into the cabbage juice.
W Place the wet paper on the cookie sheet.
® Continve wetling the filter paper until the cookie sheet is
covered with the papers.
=’ Allow the papers io dry.
& Cut half of the dry papers info strips about one-half inch
by three inches. Store the dry simips and the large papers in
a zip-lock plastic bag.

- B The papers will be used fo test for an acid or base. See
experiment ACID-BASE TESTING for instructions on using
the testing papers.

Results A pale blue testing paper is produced.

Why? Juice extracted from purple cabbage has a biuish
color. Allowing the water to evaporate from the juice leaves
a pale blue chemical on the paper that changes colors when
touched to an acid or o base.



90. Acid-Base Testing

_n-ﬂ-.—-ouo To use cabbage paper to test for the presence of
an acid or base.

Materials 7 cabbage paper sirip { prepared in expeni-
ment CABBAGE PAPER)
~ cookie sheet -
1 sheet of notebook paper
2 eyedroppers
vinegar
household ammonia

2 small baby food jars

Procedure

B Fill one of the small jars one-quarter full with vinegar and
place an eyedropper in it.

B Fill the second jar one-quarter full with ammonia and
place an eyedropper in the jar.

B Place the notebook paper on the cookie mrmm»

& Loy .the piece of nn!..vnmm .6&5@ paper on top of the
notebook paper.

W On one end of the cabbage paper place two drops of
vinegar.

B Add 2 drops of ammonia fo the opposite m:& of the cab-
bage paper.

Results Ammonia tums the paper green and vinegar pro-
duces a pink color.

Why? Cabbage festing paper is used to test for the pres-
ence of acids or bases. The chemicals in the cabbage juice
always produce the same color changes. Bases change the
paper to green, and acids produce o pink-to-red color. The
cabbage paper in this lab indicates that ammonic is a basic
chemical and that vinegar is acidic.
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91.Aor B

Purpose To fest many different substances at one time for
the presence of an acid or base.

Materials 2 eysdroppers : :
! lorge sheet of cabbage gﬁ paper ( pre-
pared in experimeni CABBAGE PAPER)
1 sheet notebook paper
noosaw sheet
penci
lemon
grapefruit
orange
household ammonia

Procedure _ _

W Place the notebook paper on the cookie sheet.

® Lay the cabbage paper on top of the notebook paper.
& Use a pencil to write the names of the tesfing materials
on the notebook paper.

M Squeeze two drops of lemon juice on the cabbage paper
next fo the word “lemon.” _ _

B Squeeze drops of grapefruit juice and orange juice on
the festing paper next to their names.
W Use an eyedropper fo place two drops of ammonia on
the festing paper.

8 Use a clean eyedropper to place the two drops of pickle
juice on the paper.

Results Ammonia fums the cabbage paper green. All of
the remaining liquids produce a pink-to-red color.

Why? Boses tum cabboge testing paper green: and acids

produce a pink-to-red color. Ammonia is basic and the other

liquids are acidic. Citric acid is present in the fruit. Pickle juice
contains vinegar, which has the chemical name of acetic add.




92, Strong-Stronger

Purpose To observe the color effect that different acid
concentrations have on the cabbage testing solution. -

Materials co
CAB
Fitor pe

paper

cookie sheet
teaspoon
alum
cream of fartar _
Fruit Fresh {o fruit protector used in canning
and freezing)

m...:&n&bw?%ﬁl?nkb@&ﬂm:u
GE INDICATOR) _

Procedure _

B Place V2 teaspoon of alum, cream of tartar, and Fruit
Fresh on the cookie sheet. Space the powders about three
inches apart. _

B Cut three strips, about one-half inch by three inches, from
the filter paper. -

m Dip the end of one of the filter strips in the cabbage so-
lution. Lay the wet end over the mound of alum.

8 Wet a second filter strip with cobbage jvice and lay over
the cream of tartor. .

W The third filter strip is 1o be wet with the cabbage juice
ond placed over the Fruit Fresh.

& Wait five minutes.

Results Alum fums the cabbage paper purple, cream of
tartar turns the paper pink, and the Fruit, Fresh produces a
rose color. . R

Why? The amount of acid present determines the final color
change. A strong acid wilt produce a red color. This test

indicates that Fruit Fresh has the most concentration of acid,
cream of tarfar is next in concentration, and the alum has
the least amount of acid. The purple color is produced by
the combination of the blue in the test solution and the small
amount of red caused by the acid properties in the alum.

Beulah
b




93. Drinkable Acid

Purpose To identify a drinkable acid.

Materials /emonade

cabbage indicator ( prepared in riment
CABBAGE INDICATOR) e

glass

tablespoon
Procedure
| hm.no 1 tablespoon of cabbage indicator juice in the
g

BAdd 1 toblespoon of water -
@Add 1 tablespoon of lemonade and stir.

Results The blue indicator solution fums red.

Why? Lemonade, like the juice of all citrus fruits, contains
citric acid. The blue cabbage solution turns red when mixed
with an acid.



94. Baking with Acid?

Purpose To observe the effect that an acid has on baking.

Materials vinegar
6 cups
2 teaspoons
bating powdt
lor
baking soda
2 sheets of poper

Procedure

® Fill one cup one-half full with vinegar.

u Fill another cup with water. _ _

M.ﬁmo.onaum the two sheets of paper and lay them on a ta-
e. :

& Place 2 cups on each sheet of paper.

W Fut 1 teaspoon of baking powder in two of the cups sit-
ting on one of the sheets of paper. Write BAKING POW-
DER on the paper, and #1 in front of one cup and #2 in
front of the other cup. -

® Use a clean teaspoon to place 1 teaspoon of baking
soda in the remaining two cups. Write BAKING SODA on
the paper. Number the cups #3 and #4. =

B Start with the baking power cups. Add 2 tablespoons of
water to cup #1. b&% 2 tablespoons of vinegar to cup #2.
® Observe the resulfs. It is always best to write down obser-
<n_._..whu. Use the paper the cups are sifling on to record the
resulfs. _

B Add 2 tablespoons of waler 1o cup #3 which ¢ fai
baking soda. P o

R Add 2 tablespoons of vinegar to cup #4 that also con-
tains baking soda. .

8 Observe and record the resulks.

Resuits Foam is produced in cups #1, #2, and #4 when
the liquid is odded. Cup #3 only makes a thick
milky-looking solution.

Why? Baking powder is a mixture of sodium bicarbonate,
acid, and other materials. Water activates the powdered acid.
The activated acid reacts with the sodium bicarbonate to
produce carbon dioxide gas. Vinegar is an acid, and, like
all acids, it reacts with sodium bicarbonate to produce car-
bon dioxide gas. It is the carbon dioxide gas that is needed
to moke a cake or bread rise during baking. The carbon
dioxide pushes the batter up and heat bokes it in this ele-
vated position.

Baking soda contains sodium bicarbonate and it will only
produce carbon dioxide when combined with an acid. An
acid would have to be added to a batter if baking sodc was
used as the source of carbon dioxide. Vinegar, cream of
tartar, and buttermiltk are oft used as a source of acid. Any-
one of these substances could be used with baking soda to
produce carbon dioxide gos. _

BAKING 500K

BAKING FOWDER




95. Turmeric Paper

Purpose To make a testing paper that will indicate the

presence of a base. |
Materials zip-lock plostic bag

) : teaspoon

B Fill a cup one-third full with alcohol.

B Stir Y teaspoon powdered furmeric into the alcohol,

& Pour the solution into the quart bowl, _ _

& Dip one coffee filler af a fime in the turmeric solution.
_l.obnnm each wet filter on the cookie sheet and allow them
fo ary.

B Cut the dry papers into strips about one-half inch by
three inches. _ _

R Store the strips in a zip-lock plastic bag.

Results The dry turmeric paper is a bright yellow.

Why? Indicafors are materials that have a ubmn_mmn color
change. Turmeric is an indicator for @ base. The color change
is from yellow to red. _



96. Now It'’s Red!
Purpose To produce a color change with an invisible gas.

Materials turmeric paper { prepored in experiment TUR-
MERIC PAPER)

household emmonia

Procedure

B Moisten one end of a piece of lurmeric paper with water.
B Open the bottle of ammonia. _

Important: DO NOT inhale the escaping fumes.

lIoEm.oBwaoamm.oa_.Qvoirto_.anrmunvo_\wio
open botle. Do not _,ocnﬂm the botile with the papers.

Results The wet end of the paper tums red.

Why? Household ammonia is a solution of ammonia gas
dissolved in water. The smell observed when the bottle is
opened is the escaping ammonia gas. This escaping gas mixes
with the water on the paper to form the basic ammonia so-
lution which tumns the turmeric paper red.

N
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97. Wet Only

Prrpose To observe that dry solids must be wet o be fested
with turmeric paper.

Materials furmeric testing paper { prepared in experiment
TURMERIC PAPER)
baking soda
<p

teaspoon

Procedare

B Place Yz teaspoon of baking soda in the cup.

& Touch the dry powder with a dry piece of turmeric pa-
per.

® Wef one end of the furmeric paper, touch the baking
soda with the wet end.

Results There is no change when the dry vnvoa is used.
The wet paper tums red.

g Baking soda is basic, but it must be dissolved in water
before it can react with the colored chemicals on the tur-

meric paper. The water allows the chemicals to mix fo--
gether. _




98. Basic Cleaners

Purpose To test for the presence of a base in common
cleaners,

Materials |2-inch sheet of aluminum foil
teaspoon
5 turmeric testing sirips
cup of water
fava soap
glass cleaner
oven cleaner _
powdered abrasive cleaner

Procedure -
i Lay the sheet of aluminum foil on o fable.

W Place > teaspoon of each of the four cleaners on the
aluminum foil. Space them so that they do not touch.

8 Dip the end of one turmeric strip in the water. Lay the
wet end on one of the testing materials. _

& Confinue to wet the turmeric strips uniil one is placed on
top of each of the four materials fo be fested.

Results All four of the strips turn red where they touch the
materials.

Why? Moaony cleaners are basic. This is because bases com-
bine with grease to form soap. The cleanser reacts with the

vnwanted grease and the soap that is formed is washed away.

CALUMIN
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99. Wood Ash

Purpose To make and test a basic solution.

Materials 2 foblespoons wood ash

cup
tablespoon

turmeric paper ( prepared in experiment TUR-
MERIC PAPER}

Procedure
u Put 2 tablespoons of wood ash in the cup. Wood ash is
the ash left when wood is bumned.

W Fill the cup with water and stir.
® Dip one end of the turmeric paper in the ash solution. -

Results The yellow paper turns red.

Why? Wood ash contains a chemical called potash. Potash
is basic, and turmeric paper turns red when dipped into ba-
sic solutions.



100. Neutral

Purpose To neutralize a basic solution.

Materials turmeric paper ( prepared in experiment TUR- =

MERIC PAPER}

household ammonia

vinegar K~ -

| 2 m&w&.dnhma Ginger pavin ﬂ

Procedure . - AMMONIA VINEGAR
® Dip one end of the turmeric paper into the ammonia. I ) _
B Fill the eyedropper with vinegar. \ N

N
>
N
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8 Drop vinegar on the end of the turmeric paper that is
wet with the ommonia. :

Houﬂ!i Ammonia tums the turmeric paper red. The vine-
gar drops change the red color of the paper back
to yellow.

Why? Ammonia is a base and vinegar is an acid. The com-

"bination of an acid ond a base cancel each other. The prod-
ucts formed are not acidic or basic. The basic ammonia causes
the turmeric paper to turn red. The drops of vinegar remove
the basic ammonia by changing it to a non-basic chemical.
Removing the ammonia changes the paper back to its orig-
inal yellow color. .



101. Dissolving Fibers

Purpose To dissolve hair in bleach.

Materials piece of hair (about the size of a walnutl
smalf baby food jar
feaspoon

Warning: Do this experiment with adult supervision. I th
bleach is spilled, immediately rinse the bleach
offt with woter,

Procedure

R Filf the jar one-quarter full with bleach.

& Collect a smalf sumple of hair from a local beauty or

barber salon. Place __%m. hair in the jor with the bleach.

& Use the spoon fo push the hoir down into the bleach so
that the fibers become wet,

W Allow the jor to set undisturbed for about 20 minutes.

Results Foom forms on the surface of the bleach and sme
bubbles are seen on the hair. The hair is portiah
or completely dissolved.

. Why? Bleach is a bosic chemical and hair is an acid. Th
combination of an acid and a base is called o nevtralizotio
reaction. The materials produced by a neutralization reac
fion are tofally different from the acid and base that wen
mixed. Bleach con dissolve any fiber that has acidic prop
erties. Bleach is sofe 1o yse on coBon because colton is ba
sic, but it will dissolve acidic wool.

Glossary

Acid. A material thet tastes sour, neutralizes buses, and turns pur-

it

ple cobbage juice red.

Atom. The smallest part of an element. it contains o posifive cen-
ter with negative charges spinning oround the outside.

Base. A material that fastes bifter, neutralizes acids and tums purple
cabbage juice green and tumns turmeric paper red.

Capiliary Action, The movement of a liquid in o thin fube due
io wn_a differences in pressure inside and outside the tube.

Catalase. An enryme found in living calls,

Collold. A solution cordaining tiny undissolved particles that per-
manently remain suspended in the liquid.

Concentrated. Pure, not weakened by adding other materials.
Contruct. To become smalier by drowing closer together.

Deduction. A type of reasoning in which a conclusion is formed
from the experimental results.

Density. The scientific way of comparing the “heaviness” of ma-
terinls. It 1s a measurement of the mass of a specific volume,
Diftusion. The movement of molecules from one ploce to un-
other, resulting in an even disinbution of the molecule particles.

Dilute, To lessen the strength by mixing with something else, usu-
olly waker.

EHorvescence. Is created by dissolving « gas in o liquid and
then adding o soluble salid.

Electron. Negative particle that spins around the nucleus of an
alom.

maﬂwﬁm,}%aamn&mo%&umanmnm*w%awnranmwmgmnw%
of the chemical reaction in the cell. _

Evaporation. The changing of a liquid fo a gas by increasing
the heot content of the liquid.

Expand. To spread out; to get lorger.



Freeze. To change a liquid to a solid by reducing the heat con-
tent of the liquid.

Gravity. The force that pulls objects on the earth toward the
center of the earth..

Hydrogen Bond. A weak ofiraction between the hydrogen
atom on one molecule with a hydrogen atom on ancother mole-
cule. The aftraction between hydrogen atoms on two water mol-
ecules is an example of hydrogen bonding.

Immiscible. The inability of two liquids to mix.

inertia. The properly of a material that resists any change in its
state of rest or motion.

.Sﬂ_.—m?._.rmmc_um»o:nm?:mmoqmBammoﬁ.gazmlarmmcvmvanw
and has inertia and mass. :

Molecules. The linking of two or more atoms produces a mol-
ecule.

Neutralization. A process in which an acidic or basic solution
is brought to a neutral state, one which is neither acidic nor basic.

Porous. Full of holes, hence, able to absorb liquids.
Reflective. To bounce back from a surface.

Saturated. When no additional solute can dissolve in a solvent,

Solute. The material that breaks into smaller parts and moves
throughout o solvent.

Solvent. The moteriol that o solute dissolves in.

m..n...n-...>_oam30_onc_amoc=mm=_minmno__u.:noagsmui:_..
iodine to form a distinctive blue-black color. _

Suspension. A mixiure of two materials; one does not dissolve
in “..o omroa but femporarily stays suspended in the liquid until gravity
pulls it down,

u.%_:n_n: m&ﬂn-.mmmon__.ozo*_mo!_uxvn&n_o:cuva:n_omm:n
solvent. :

Vacuum. A space empty of matter.
Volume. Space occupied by matter



