The Minerals

The solid part of the Earth is made up of rocks. Rocks are made up of minerals.
A mineral is a naturally occurring inorganic Solid. It has a specific chemical composition and
characteristic crystal structure.

The Matter Must have five criteria (Conditions) to be as Mineral.

1. Solid
The mineral must exist as a solid matter.
2. Naturally occurring
The mineral must be naturally occurring on earth, not manmade.
3. Inorganic
The mineral must be inorganic not living or made from living thing.
4. Chemical formula
The mineral must have a fixed chemical formula, made of specific elements.
5. Specific atomic arrangement (Crystalline Pattern)
The atoms that make up the mineral must be arranged in orderly structure.

How are Minerals Form

There two ways to form Minerals
A. Crystallization of magma or lava (cools & hardens on the surface)
B. Crystallization of materials dissolved in water.

A. crystallization of magma or lava
What is a magma:
Magma is molten rock found below the earth's surface.
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Lava is magma that reaches the surface of the earth through a volcano vent
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Thy type of mineral creation from magma depends on three factors:
1. The chemical composition in the magma Label the blanks as magma or
2. The melting point of each mineral i .
Minerals with high melting point will crystallize first
Minerals with Low melting point will crystallize Last.
3. Rate of Cooling

Slow cooling make large crystals.

Fast cooling make fine grained or small crystals

Time of Magma Cooling Size of Crystals
Long time Large Crystals (L=L)
Short time Small Crystals (S=S)
No time No Crystals (N=N)




B. Crystallization of materials dissolved in water
1. Some minerals form from solutions by Precipitation.

Sometimes the elements and compounds that form minerals can be dissolved in water to form
solutions. A solution is a mixture in which one substance is dissolved in another.

When elements and compounds that are dissolved in water leave a solution and precipitated ,
crystallization occurs. Minerals form in this way underground & in bodies of water. Example
calcium carbonate (Limestone).

2. Minerals form when solutions evaporate

For example, deposits of the mineral halite, or Rock salt, formed over millions of years when
ancient seas slowly evaporated. Other useful minerals that can form by evaporation include
gypsum and calcite.

3. Some minerals form from hot water solutions (Hydrothermal).
Pure metals that crystallize from hot water solutions underground often form veins.
A vein is a narrow channel of a mineral that is different from the surrounding rock.
Magma heats the water underground —> elements & compounds
dissolve in hot water to form solutions —> the solutions follow cracks
within the rock —> elements & compounds leave the solution during
cooling and crystallize as minerals—> these minerals form a narrow
channel or slab in the rock called a vein.

Identification of Minerals depends on:
® Chemical composition
® (rystal structure (X-ray diffraction)
® Physical properties
c@sb de o Adday alaal) andlls
Agilsal) il gSall |1
(Balad) A AaiNY) g eball s AN 2
Ay 58l wlieal) 3
ol il 3 Y1 galaiind (Sa¥ I aien Aebind (3 5k 55 3 ) zlind 8 2 5 | (il
(Aaliadl 45y Hhall) 400 5l ldsall e () sading aaliall 3 Aadll (olaal) e Gfiald) Laiy Aalall
e e gsiay (el e Gliall) ) la el e gill ¢ 55l Adball g ¢ slll Jie papaiall dleull
Gleliall Loty 40k jdll Alaall e aatay A 2l 48 5 yaa gildia Al g 408l alaall (e 2 5354
Aaal ) a2 5] s yhall () <8 Aald Gldial gay Galeall (a8 58S £ 6 ) 2 UaS danaial)



» Physical properties

All the physical properties of a mineral result from the mineral's internal arrangement of
atoms.
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1. Color: ¢si!

Mineral color is determined by how the crystals absorb and reflect light.
some minerals has constant colors like the Gold and Sulfur (Metallic yellow)
And some has variable colors: Pure Quartz (Transparent) Impure Quartz (Rose, Smoky).
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Although color is easy to recognize, it is often misleading!!!!
Because some minerals can occur in several colors, color 1s
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2. Streak : Streak refers to the color of a mineral’s powdered form left behind after it 1s
scraped or rubbed across a porcelain streak plate.
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A mineral may appear one color and then produce a streak with a different color. A
mineral’s streak color is a more reliable identification characteristic than the
minerals perceived surface color.
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3. Transparency: It is depend on mineral ability to pass light such as:
Transparent Minerals: (Pure Muscovite)
Semi Transparent Minerals(Translucent): ( Pure Quartz, Calcite, Gypsum)
opaque Minerals: (Galena, Gold, Pyrite)
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4. Luster: refers to how light is reflected from the surface of a mineral.
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There are two main types of luster:
1. Metalic (s3)shiny, silvery, or having a metal-like reflectance.
Exp: Gold, Silver, Pytrite
2. Non-Metalic g%
may be described as: resinous &l | Brilliant a=¥ s le, pearly ¢35l | waxy =,
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5. Cleavage: Cleavage refers to the tendency of a mineral to break along planes of
weakness in the chemical bonds, or along planes where bond strength is the least.
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6. Fracture: tendency to break along other surfaces (not cleavage planes)
Fracture refers to the non-planar breakage of minerals.
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7. Hardness: is the ability of a mineral to resist abrasion or scratching on its surface.
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Moh’s scale of mineral hardness 4>uwall 5 ga (ulila

Mohs Scale of Relative Hardness

Number in Mineral Hardness of some
scale name common objects
10 Diamond
9 Corundum
8 Topaz
7 Quartz
6 K-feldspar

Pocket knife; glass

5 Apatite
4 Fluorite
Copper coin
3 Calcite
Finger nail
2 Gypsum
g Talc

8. Specific gravity: refers to the weight or heaviness of a mineral, and it is expressed as
the ratio of the mineral’s weight to an equal volume of water.
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Classification of Minerals (dlaal) ciyial

Kinds of Mineral's Classification 4xisall cisilail g) il
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2. Minerals are classified by their chemical composition .
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1. Native Elements
Native elements are minerals that are composed of a single element.
Some examples are: Gold (Au), Silver (Ag), Copper (Cu), Diamonds (C), Graphite (C),
and Platinum (Pt)
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2. Sulfides are minerals composed of one or more metal cations combined with sulfur.
Many sulfides are economically important ores.
Pyrite (FeS2) or “fool’s gold”, Galena (PbS).
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3. Sulfates are minerals that include SO4anionic groups combined with alkali earth and
metal cations
4. Anhydrous (no water) and Hydrous (water) are the two major groups of Sulfates
Barite (BaSOy) 1s an example of a anhydrous sulfate and Gypsum (CaSO,. 2H,0) is an
example of a sulfate.
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5. Oxides are minerals that include one or more metal cations bonded to oxygen.
Examples of oxide minerals include: Hematite (Fe,Os3), Magnetite (Fe;0s),
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6. Carbonates
Common carbonate minerals include calcite CaCOs, calcium carbonate, and dolomite
CaMg(CO3)2, calcium/magnesium carbonate
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The Rocks s—iuall

A rock or stone is a natural substance a solid aggregate of one or more mineral or
mineraloids.

Rocks are broadly classified into three groups based on their process of formation.
The three major rock types are:

1. Igneous rocks
2. Sedimentary rocks
3. Metamorphic rocks
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Rocks are formed in three main ways and are clz;ssified accordingly
1. Igneous rocks form from molten material called magma
2. Sedimentary rocks form from sediments deposited out of water or the air.

3. Metamorphic rocks form from the alteration of other rocks through temperature
and pressure induced changes in the minerals
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