
CRYSTAL CREATIONS

CONCEPT

Crystal systems and other
physical properties and
characteristics are crucial
in the identification and
classification of mineral
resources.

LEARNING OUTCOME
Students will learn
through observation that
different substances have
different crystal shapes. 

CURRICULUM FOCUS:
Science, Art, Math

SKILLS/PROCESSES:  
observe, experiment,
create, measure

KEY VOCABULARY:  
crystals, halite, saturated

MATERIALS:
salt, alum or epsom salts,
spoon, pan or large
beaker to heat water,
microwave or hot plate,
hot pads, aluminum pie
pans and/or foil, art
paper, magnifiers,
crayons or colored pencils

Background 
Practically all minerals, if developed in favorable conditions, will
assume a definite crystal shape.  

The shape of a crystal is determined by the chemical properties of
its molecules and the growth rate of the crystals. Crystals may not
grow at the same rate in all directions. Long pointy crystals are the
result of faster growth in one direction, whereas cubes are formed
by crystals growing at the same rate in all directions.

Many crystals have important commercial uses.  Halite, known
generally as “rock salt,” is vitally important to our diet.  It is also
used in medicines, agriculture, in textile dyes, oil refining, and as a
deicer.  

Preparation
Obtain the materials for the investigation. Alum and epsom salts
may be found at pharmacies. This activity can be done as a large
group, or you can have students work in pairs or small groups to
grow crystals. To reduce the materials needed, you may want to
have half the students grow alum or epsom salts and half grow salt,
then compare results. To make small containers for students to
grow crystals, wrap aluminum foil around the base of a small glass
or beaker to make a shallow pan. Students can do this themselves if
time permits.

Learning Activity
Ask the students the following questions to assess their knowledge
of the subject or to stimulate interest in the activity:

What is the most common, recognizable crystal found in nature?

Do you know how crystals are identified? 

Practically all minerals will form in a definite crystal shape if 
allowed to develop freely and without obstruction.

POINT OF INQUIRY

How do crystal 
shapes differ?
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FOR YOUR
INFORMATION

In mining, a deposit is a
natural occurrence of a

mineral.

Procedure:

1.  Dissolve salt in boiling water (2 tsp. of salt per cup of water, or
10 mL per 240  mL of water). Slowly add salt until no more
will dissolve—then the solution is saturated.

2.  Pour the solution into a pie pan or foil dish.

3.  Grow alum or epsom salt crystals using the same method as
described for making salt crystals. Start with about 15 mL of
alum/240  mL of water, or 1 tbsp./cup of water.

4.  A few days later have students use magnifying glasses to look
at the crystals.  Compare the color of the crystals. Compare the
shapes of the crystals.  Salt crystals will be cubical.  Alum crys-
tals will be more triangular and epsom salt crystals are long
and thin.  Have students notice that crystals made of the same
mineral are different sizes but they retain the same shape,
while different minerals have different shapes.

Check for Understanding
Have students demonstrate the growth of crystals by the following
art project.

1.  Give each student a piece of 9" x 12" art paper.

2.  Have each student select a geometric shape and draw it about
one inch tall in 7-10 places on the paper.

3.  Have the students select a different color of crayon.  They are
then to outline the shapes over and over again.  As the shapes
grow larger and larger, they will touch each other, but don’t
allow the outlines to cross each other, although the lines may
overlap.

To Know and Do More
You can also “grow” sugar, borax, or any other crystal forms that
will dissolve.  Compare the results of crystals grown in a warm
place and crystals grown in the refrigerator.

Make borax stars by growing crystals on pipe cleaners bent into a
star or other shape. Heat water to boiling and pour it into a jar. Mix
borax into the hot water a spoonful at a time untl you see some
setling onto the bottom of the jar. It will take about 3 tablespoons of
borax per cup of water (45 mL borax to 240 mL water). Add food
coloring if desired. 

Tie one end of a string around the bent pipe cleaner, the other
around a pencil or stick. Drop the pipe cleaner shape into the borax
solution, wrapping the string around the pencil until it hangs com-
pletely under the water, but not touching the bottom of the jar.

Crystals should form overnight. Then remove your shape and hang
it to dry.
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CRYSTAL CLEAR

CONCEPT

Crystal systems and other
physical properties and
characteristics are crucial
in the identification and
classification of mineral
resources.

LEARNING OUTCOME
The students will grow
crystals by mixing
saturated solutions, then
observing the crystals and
noting the differences in
their shapes.

CURRICULUM FOCUS:
Science, Language Arts

SKILLS/PROCESSES:
observe, describe,
experiment, diagram,
compare

KEY VOCABULARY:
precipitation, saturated
solution

MATERIALS:
cups, stirrers or plastic
spoons, alum, aluminum
foil squares (3 per student
group), geode and
mineral crystals for
examination (optional),
walnut shells and food
coloring (optional)

Background
A crystal is a solid whose symmetrical shape is caused by the reg-
ular arrangement of its atoms.  Its flat sides are called “faces,” and
its shape is classified on the basis of its symmetry.  

One way in which mineral crystals form is by precipitation in satu-
rated solution.  Within the earth, hot water containing dissolved
materials moves through cracks in the rock, leaving behind a
deposit of minerals in the cracks.  Sometimes these solutions move
through a cavity where the crystals have room to grow large.  A
geode is the result of such growth. 

The chemical elements in a mineral cause its crystals to grow in cer-
tain shapes.  Some grow into prisms, frequently with a point on one
or both ends.  Others may look like cubes, pyramids, tilted boxes,
plates, or long thin fibers.  There are six main types of crystal sym-
metry, determined mainly by the chemicals in the mineral, but the
final appearance of the crystal may also be influenced by tempera-
ture, pressure, flow of the solution, and amount of space.

Diamonds and graphite have a definite crystal shape because they
form from molten carbon deep underground where temperatures
and pressures are very high. The atoms are arranged in flat sheets
in graphite, which makes it soft and flaky. Diamonds are composed
of interlocked atoms in a tetragonal crystal lattice.

Coal forms from sediments at the surface and is never enough pres-
sure to melt and liquefy the carbon, so crystals do not form.

Preparation
Cut foil into 10 cm squares. Alum can be ordered from a pharmacy.
By dissolving 20 g of alum in 100  mL of hot water, a supersaturated
solution is obtained.  You should have fairly large glassy crystals by
the next day.  By substituting a little chrome alum (from a chemical
supplier) for part of the regular aluminum alum you can grow
purple crystals. If you cannot obtain alum, use Epsom salts instead.

POINT OF INQUIRY

Why do a lump of coal, a
chunk of graphite and a

diamond have 
different shapes when 

they are all made of the
element carbon?
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Learning Activity
Ask the students the following questions to assess their knowledge
of the subject and to stimulate interest in the activity:

Have you ever observed a salt or sugar crystal under a magnifying
glass?  What have you noticed about crystals you have observed in
nature?

Do the following steps as a demonstration for young children,
allow older students to experiment on their own.

1.  Pour 5 cm (about two inches) of hot water into a cup.

2.  Stir alum into the water until no more will dissolve.  This may
take a while.  Don’t quit until you’re sure no more will
dissolve. The solution is now saturated.

3.  Fold one square of aluminum foil in half and crimp the edges
so it can hold liquid. Shape the other two squares into bowls
by turning up all the edges.  

4.  Pour a small amount of your alum solution into the folded foil,
squeezing the corners if you see drips.  Divide the rest of the
solution between the two foil bowls.

5.  Place one of the bowls and the folded foil pouch in a warm lo-
cation. Place the other bowl in a cool, shady spot. The refriger-
ator works well if one is available  If you are in a very dry
environment, cover the foil bowls with cardboard or more foil
to slow evaporation.

6.  When the crystals are large enough to clearly see their shapes,
remove a few from the solution and examine them closely.
Notice the shape of the entire crystal and also the  shape of in-
dividual flat sides (faces).

Check for Understanding
Describe, and diagram if possible, the crystals of alum from each of
the three containers.  How are they different?  How are they
similar?

To Know and Do More
Students may tie a thread around one of their crystals and suspend
it in a new cup of saturated solution.  Putting the thread up through
a piece of cardboard, then down through another hole and up again
through a third hole will enable students to adjust the height of the
suspended “seed” crystal to keep it submerged but off the bottom.
In this manner, a much larger crystal can be grown.

Try creating your own geodes by pouring saturated solutions into
walnut shells.  Adding a drop of food coloring to the solution
makes prettier crystals.
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FOR YOUR
INFORMATION

Halite is another name for
salt.  It is used in food

preparation and seasoning,
as well as a deicing agent

for frozen roads and streets.
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