UWhiat You'll Learn

Describe physical properties
used to identify minerals.

Identify minerals using physical
properties such as hardness and
streak. '

Wéy it's Important

Identifying minerals helps you rec-
ognize valuable mineral resources.

%) Review Vocabulary
physical property: any character-
istic of a material that you can
observe without changing the
identity of the material

New Vocabulary
e hardness ® streak
o |uster o cleavage

e specific gravity e fracture

Figure 6 The general
appearance of a mineral often
is not enough to identify it.

Using only color, observers can be fooled when trying to
distinguish between pyrite and gold.
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. Physical Properties

Why can you recognize a classmate when you see him or her
in a crowd away from school? A person’s height or the shape of
his or her face helps you tell that person from the rest of your
class. Height and facial shape are two properties unique to indi-
viduals. Individual minerals also have unique properties that
distinguish them.

Mineral Appearance Just like height and facial characteris-
tics help you recognize someone, mineral properties can help
you recognize and distinguish minerals. Color and appearance
are two obvious clues that can be used to identify minerals.

However, these clues alone aren’t enough to recognize most
minerals. The minerals pyrite and gold are gold in color and can
appear similar, as shown in Figure 6. As a matter of fact, pyrite
often is called fool’s gold. Gold is worth a lot of money, whereas
pyrite has little value. You need to look at other properties of
minerals to tell them apart. Some other properties to study
include how hard a mineral is, how it breaks, and its color when
crushed into a powder. Every property you observe in a mineral
is a clue to its identity.

Azurite

The mineral azurite is identified
readily by its striking blue color.
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Hardness A measure of how easily a mineral can be
scratched is its hardness. The mineral talc is so soft
you can scratch it loose with your fingernail. Talcum
powder is made from this soft mineral. Diamonds, on
the other hand, are the hardest mineral. Some dia-
monds are used as cutting tools, as shown in Figure 7.
A diamond can be scratched only by another dia-
mond. Diamonds can be broken, however.

Sometimes the concept of hardness is confused with whether

“or not a mineral will break. It is important to understand that

even though a diamond is extremely hard, it can shatter if given
a hard enough blow in the right direction along the crystal.

Mohs Scale In 1824, the Austrian scientist Friedrich Mohs

Why is hardness sometimes referred
to as scratchability?

developed a list of common minerals to compare their hard- :
nesses. This list is called Mohs scale of hardness, as seen in
Table 1. The scale lists the hardness of ten minerals. Talc, the soft- :
est mineral, has a hardness value of one, and diamond, the hard-

est mineral, has a value of ten.

Here’s how the scale works.
Imagine that you have a clear or
whitish-colored mineral that you
know is either fluorite or quartz.
You try to scratch it with your fin-
gernail and then with an iron nail.
You can’t scratch it with your fin-
gernail but you can scratch it with
the iron nail. Because the hard-
ness of your fingernail is 2.5 and
that of the iron nail is 4.5, you can
determine the unknown mineral’s
hardness to be somewhere around
3 or 4. Because it is known that
quartz has a hardness of 7 and
fluorite has a hardness of 4, the
mystery mineral must be fluorite.

Some minerals have a hard-
ness range rather than a single
hardness value. This is because
atoms are arranged differently in
different directions in their crystal
structures.

Mohs
Scale

Talc (softest)
Gpsum
Calciteki
Fluorite
Apatité |
Fddéparl \
Quar‘tz’ |

Topaz

Corundum

Diamond (hardest)

Hardness

Figure 7 Some saw blades have
diamonds embedded in them to
help slice through materials, such
as this limestone. Blades are kept
cool by running water over them.

Hardness of
Common Objects
fingernail (2.5)
piece of copper | (2.5 to 3.0)
iron nall | (4.5)
Qlaﬁs - (5.5) |
steéiﬁlé 1 (6.5

sfréak plate (7.b)
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Graphite |

Fluorite

Figure 8 Lusteris an important
physical property that is used to
distinguish minerals. Graphite has
a metallic luster. Fluorite has a

nonmetallic, glassy luster.

How can you identify minerals?

o
il

Mineral Hardness
Copper 2.5-3
Galena 2.5

Gold 25-3
Hematite 5.5-6.5
Magnetite 6-6.5
Slver | 2.5-3

Solving the Problem

T. What test would you perform to distinguish hematite from copper? How would

Luster The way a mineral reflects light is known
as luster. Luster can be metallic or nonmetallic.
Minerals with a metallic luster, like the graphite
shown in Figure 8, shine like metal. Metallic luster
can be compared to the shine of a metal belt buckle,
the shiny chrome trim on some cars, or the shine of
metallic cooking utensils. When a mineral does not
shine like metal, its luster is nonmetallic. Examples of
terms for nonmetallic luster include dull, pearly,
silky, and glassy. Common examples of minerals with
glassy luster are quartz, calcite, halite, and fluorite.

Specific Gravity Minerals also can be distinguished by com-
paring the weights of equal-sized samples. The specific gravity of
a mineral is the ratio of its weight compared with the weight of an
equal volume of water. Like hardness, specific gravity is expressed
as a number. If you were to research the specific gravities of gold
and pyrite, youd find that gold’s specific gravity is about 19, and

pyrite’s is 5.

This means that gold is about 19 times heavier than

water and pyrite is 5 times heavier than water. You could experi-
ence this by comparing equal-sized samples of gold and pyrite in
your hands—the pyrite would feel much lighter. The term heft is
sometimes used to describe how heavy a mineral sample feels.

Streak

copper-red

dark gray

yellow’
red tobrown
black

sitver-white

you carry out this test?

2. How could you distinguish copper from galena? What tool would you use?
3. What would you do if two minerals had the same hardness and the same streak

color?

ou have learned that minerals are identi-
fied by their physical properties, such as
streak, hardness, cleavage, and color. Use
your knowledge of mineral properties and
your ability to read a table to solve the fol-
lowing problems.

ldentifying the Problem

The table includes hardnesses and streak
colors for several minerals. How can you use
these data to distinguish minerals?
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Streak When a mineral is rubbed across a piece of
. unglazed porcelain tile, as in Figure 9, a streak of pow-
dered mineral is left behind. Streak is the color of a min-
eral when it is in a powdered form. The streak test works
only for minerals that are softer than the streak plate.
Gold and pyrite can be distinguished by a streak test.
Gold has a yellow streak and pyrite has a greenish-black
or brownish-black streak.

Some soft minerals will leave a streak even on paper.
The last time you used a pencil to write on paper, you left
a streak of the mineral graphite. One reason that graphite
is used in pencil lead is because it is soft enough to leave
a streak on paper.

Why do gold and pyrite leave a streak, . Figure 9 Streak is more useful
but quartz does not? : tormi e .
¢ for mineral identification than is
4 L .
: mineral color. Hematite, for exam-
Cleavage and Fracture The way a mineral breaks is another : ple, can be darkred, gray, or silver
clue to its identity. Minerals that break along smooth, flat sur- : in color. However, its streak is

faces have cleavage (KLEE vihj). Cleavage, like hardness, is deter- : always dark reddish-brown.
mined partly by the arrangement of the mineral’s atoms. Mica is

a mineral that has one perfect cleavage. Figure 10 shows how

mica breaks along smootbh, flat planes. If you were to take a layer

cake and separate its layers, you would show that the cake has

cleavage. Not all minerals have cleavage. Minerals that break with

uneven, rough, or jagged surfaces have fracture. Quartz is a min-

eral with fracture. If you were to grab a chunk out of the side of

that cake, it would be like breaking a mineral that has fracture.

Halite

Figure 10 Weak or fewer bonds
within the structures of mica and
halite allow them to be broken
along smooth, flat cleavage planes.
infer Ifyou broke quartz, would it
look the same?
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Observing Mineral
Properties

Procedure B BT LI EE
1. Obtain samples of some
of the following clear min-
erals: gypsum, muscovite
mica, halite, and calcite.
2. Place each sample over the
print on this page and
observe the letters.

Analysis

1. Which mineral can be :
identified by observing the | :
print’s double image? i

2. What other special prop-
erty is used to identify this | :
mineral? Lol

Other Properties Some minerals have unique properties.
Magnetite, as you can guess by its name, is attracted to magnets.
Lodestone, a form of magnetite, will pick up iron filings like a
magnet, as shown in Figure 11. Light forms two separate rays
when it passes through calcite, causing you to see a double image
when viewed through transparent specimens. Calcite also can be
identified because it fizzes when hydrochloric acid is put on it.
Now you know that you sometimes need more information

than color and appearance to identify a mineral. You also might

i need to test its streak, hardness, luster, and cleavage or fracture.

Although the overall appearance of a mineral can be different

from sample to sample, its physical properties remain the same.

Summary
Physical Properties
@ Minerals are identified by observing their
physical properties.
® Hardness is a measure of how easily a mineral
can be scratched.
o Luster describes how a mineral reflects light.

~ © Specific gravity is the ratio of the weight of a
mineral sample compared to the weight of an
equal volume of water.

@ Streak is the color of a powdered mineral.

- © Minerals with cleavage break along smooth,
flat surfaces in one or more directions.

@ Fracture describes any uneven manner in
which a mineral breaks.

@ Some minerals react readily with acid, form a
double image, or are magnetic.

\

1. Compare and contrast a mineral fragment that has one

™
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Self Check

cleavage direction with one that has only fracture.

Explain how an unglazed porcelain tile can be used to

identify a mineral.
Explain why streak often is more useful for mineral
identification than color.

Determine What hardness does a mineral have if it
does not scratch glass but it scratches an iron nail?

Think Critically What does the presence of cleavage

planes within a mineral tell you about the chemical
bonds that hold the mineral together?

is broken repeatedly into several perfect cubes. How
can this be explained?

J
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