
COAL GARDENS

CONCEPT

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

LEARNING OUTCOME
Students will investigate
variables involved with
crystal growth.

CURRICULUM FOCUS:
Science

SKILLS/PROCESSES:
observe, conclude,
predict, research,
experiment

KEY VOCABULARY:
evaporation, evaporite,
crystal

MATERIALS:
coal pieces or broken
charcoal briquettes; petri
dish or bowl; noniodized
salt; laundry bluing;
ammonia; toothpicks;
strips of paper towel or
cloth; food coloring;
clock; cup or beaker;
thermometer; magnifier;
“Coal Gardens Worksheet”
from accompanying CD

Background
Crystals can form from the cooling of hot magma or from minerals
deposited by water flowing through cracks in rock. They can also
form by evaporation. Minerals that form by evaporation are called
evaporites. Common evaporites include gypsum, calcite, and halite
(rock salt). Crystal size and shape are determined by many
variables, including cooling rate, availability of space, and the types
of chemicals involved.

Preparation
Make copies of the “Coal Gardens Worksheet” from the accom-
panying CD. Break up pieces of coal or charcoal briquettes to
expose more surface area. Make a solution of salt, bluing and
ammonia in water. Use equal parts of salt, water, ammonia and
bluing. Start with 1/4 cup of each (60 mL) and adjust as needed.
Please note that coal gardens are EXTREMELY fragile.

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

What is evaporation?  What happens to the salt in salt water when
the water evaporates?

1.  Distribute materials to students to make their coal gardens. 

2.  Have students arrange coal or charcoal in their dishes and add
pieces of paper towel or cloth and toothpicks in any way they
desire.

3.  Add some of the salt, ammonia and bluing solution you pre-
pared earlier to each student’s dish. Have students record the
time and air temperature when their solution is added.

4. Allow students to place single drops of food coloring around
their mounds.

POINT OF INQUIRY

How do crystals form?
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5.  Wait for crystals to form, noting when and on what substances
crystals first form.

Check for Understanding
Discuss results of the experiment, asking students these questions.

1.  Where did the material that makes up the crystals come from?

2.  What process was used to form these crystals? (evaporation)

3.  What did the crystals begin forming on first?

4.  Was there anything no crystals formed on?

5. What variables do you predict would have an effect on crystal
formation?

6.  How could we improve our results?

To Know and Do More
In this experiment, the color of the crystals was determined by the
food coloring used. What gives minerals their colors? Let students
research how minerals get their colors, in general or assign different
colors or different colored minerals to groups to investigate. For ex-
ample, purple in amethyst, blue in azurite or sapphire, red in
rubies, yellow in citrine, etc.

Useful websites for student research include:

http://gemologyonline.com/

www.gemstone.org/gem-by-gem/

www.minerals.net
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FOR YOUR
INFORMATION

Rubies and sapphires are
different color varieties of

the mineral corundum.
Slight traces of elements

such as chrome, iron,
titanium or vanadium are
responsible for the color.

WHAT THEY DO:  They maintain the large conveyor belts that carry
coal or ore out of the mine.  They grease and service the drive motors
that run the belts.  They change worn rollers and bearings and main-
tain the pipes and water in the fire line.

WHERE THEY WORK:  They generally work underground in the
mine, however some conveyors are above ground.

TOOLS THEY USE:  They use basic repair tools.  In a coal mine, a
grease gun and shovel are used most.  The shovel is used to remove
the very flammable fine coal dust from under the belts.  

EDUCATION NECESSARY:  Experience and knowledge of mining is
required.  Also classes are held at the mines, giving training in fire
safety and updated procedures.

INTERESTING ASPECTS OF THIS CAREER:  Belt maintainers deal
with different problems each day.  They help things run smoothly and
safely.

BELT MAINTAINERSF O C U S O N C A R E E R S
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