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Review:Review:

-- Uniformitarianism and CatastrophismUniformitarianism and Catastrophism

-- Rock and rock cycleRock and rock cycle

-- Rock typesRock types

-- CrystallizationCrystallization

-- LithificationLithification

-- Formation of solar systemFormation of solar system

-- Formation of EarthFormation of Earth

-- Geologic timeGeologic time
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Q. What is a mineral?
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A mineral is:

1. A naturally 
occurring substance.
2. Inorganic solid.

3. Have a chemical 
composition. 

4. Has an ordered 
atomic structure 
(crystalline structure)
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Chemical composition and crystalline 
structure are the two most important 
properties of a mineral: They distinguish 
any mineral from all others.
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Q. Do we consider water as 
a mineral?
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Answer:

Only ice (frozen water) is considered a 
mineral, whereas liquid

water and water vapor do not.
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The exception is mercury, which is 
found in its liquid form in nature.
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Q. Do we consider coal as a 
mineral?
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Answer:Answer:

Coal is not a mineral because it contains Coal is not a mineral because it contains 

organic carbon derived from plant organic carbon derived from plant 

remains.remains.
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Crystalline structureCrystalline structure

-- Minerals are crystalline substances, which Minerals are crystalline substances, which 

means their atoms are arranged in an orderly, means their atoms are arranged in an orderly, 

repetitive mannerrepetitive manner

-- This orderly packing of atoms is reflected in This orderly packing of atoms is reflected in 

the regularly shaped objects called crystals.the regularly shaped objects called crystals.

-- To have a crystalline structure, a substance To have a crystalline structure, a substance 

must be solid at Earthmust be solid at Earth’’s surface temperature s surface temperature 

and not in the liquid or gaseous phase.and not in the liquid or gaseous phase.
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- Most minerals are chemical compounds 
having compositions that can be expressed 
by a chemical formula.

- For example, the common mineral 
quartz has the formula SiO2, which 

indicates that quartz consists of silicon (Si) 
and oxygen (O) atoms in a ratio of one-
to-two.
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Q. What is the difference 
between rock and mineral?
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- A rock is any solid mass of mineral, or
mineral-like, that occurs naturally as part of our 
planet.

- Most rocks, like the common rock granite, occur 
as aggregates of several different minerals.

- A mineral is part of a rock. However, some 
rocks are composed almost entirely of one 
mineral. A common example is the sedimentary

rock limestone, which consists of impure masses of 
the mineral calcite.
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A total of 91 elements occur naturally in the 
Earth’s crust. However, eight elements make up 
more than 98 percent of the earth’s crust. These 
elements are:
- Oxygen
- Silicon
- Aluminum
- Iron
- Calcium
- Magnesium
- Potassium and
- Sodium
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118 chemical elementsAs of June 2011, the periodic table includes 
are 91whose discoveries have been confirmed. Of these, 

regularly occurring primordial or recurrently produced elements 
found naturally on the Earth.
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Q. What is an atom?
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An atom is the basic unit of an element. It is 
tiny; the diameter of the average atom is about 
10¯10 meters.
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Q. What does an atom 
consist of?
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Nucleus: The central part of an atom.       
Protons: Make up the nucleus and have positive electric charge. 

Neutrons: Equally dense particles with neutral electric charges.        
Electrons: Surround nucleus and negatively charges.
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Q. What an atomic 
weight/mass? And atomic 

number?
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- Atomic weight/mass is equal to the total 
number of Neutrons + Protons.

- Atomic number is equal to its number of 
Proton or Electron.
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- Electrons concentrate 

in spherical layers or 
shells around the nucleus.

- Each shell can hold a 

certain number of 

electrons.

- An atom is completely 
stable when its

outermost shell is 
completely fill with

electrons.
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Q. What an ion?
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The atoms can loose or gain an electron to make its outer 
shell complete.
�
When an atom loses one or more electrons, its protons 
outnumber its electrons and it develops a positive

charge.

An ion is an atom which the total number of electrons is not 
equal to the total number of protons.
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Q. What is a chemical 
bound?
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A chemical bond is an attraction between 

atoms that allows the formation of chemical 

substances that contain two or more atoms.
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Q. What are the types of 
chemical bounds?
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Types of chemical bonds:

1. Ionic

2. Covalent

3. Metallic 

4. Van der Waals forces
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- An ionic compound (made up of 
two or more ions) is neutral 
because the positive and negative 
charges balance each other.
� 
- For example, when sodium and
chlorine form an ionic bond, the
sodium atom loses one electron to
become a cation and chlorine gains
one to become an anion.
� 
- When they combine, the +1 
charge balances the -1 charge
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- Not all atoms combine by
transferring electrons to form
ions. Other atoms share electrons.
� 
- A covalent bond develops when
two or more atoms share their
electrons to produce the effect of 
filled outer electron shells.
� 
- For example the gaseous 
elements  Oxygen,O2; 
Hydrogen,H2 and  Chlorine, Cl2 
exist as stable  molecules 
consisting of two atoms bonded 
together by sharing their valence
electrons.
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Q. What is a crystal?
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Q. What are the physical 
properties of minerals?
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1. Crystal habit

2. Cleavage

3. Fracture

4. Hardness

5. Specific gravity

6. Color

7. Streak

8. Luster

Physical properties of mineral:
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