


Matter

A Atoms
I The smallest unit of an element that
retain Its properties

AMolecules- a small orderly group of atoms
that possess specific propertiesl,O

I Smallnucleussurrounded bya cloud of
electrons

I Thenucleus contains protons and
neutrons




The Nucleus

AProtons
I Positive electrical charge

I Mass equal to 1 atomic unit
A1 atomic unit = 1.66 * 1®yg
I The number of protons in the nucleus
determines the



The Nucleus

ANeutrons
I Electrically neutral no charge
I Mass of 1 atomic unit

I The number of neutrons + protons
equals the

I The number of neutrons in the nucleus
of a given element may vary producing
Isotopes



Electrons

AElectrons form clouds around nucleus

I Neqgative electrical charge

I Mass Is much much less than 1

ANot a significant contribution to the mass of the
atom

I Electrons = protons in electrically neutral
atom

| Variations in the number of electrons
produce




lons

A Atoms may gain or lose electrons
I Noble gas electron structure

I Loss of electrons makes a positively
charged ion

I Gaining electrons makes a negatively
charged ion anion

I Oppositely charged ions may attract one
another



Strong tendency to
lose electrons
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|sotopes

ANumber of protons constant in a given
atom

ANumber ofneutrons vary
A Atomic mass varies
Alsotopes may be stable or radioactive

12 protons and neutrons 13 14
C C C
6 protons 6 6
stable stable Unstable, i.e.,

radioactive



Bonding

AAtoms are stable when their outmost
electron shell is filled

I Electron structure like a noble gas

| Atoms lose, gain or share electrons to
achieve a noble gas structure

ATypesor bonds
I lonic Covalent Metallic




Bonding

Alonic bonds
I Formed between ions of opposite charge

A Covalent bonds

I Atoms share electrons to achieve noble
gas structure

AMetallic bonds

I Outer electrons are mobile
AElectrical conductivity



lonic Bonding

N 2} . . / .\
Sodium atom Chlorine atom
loses 1 electron gains 1 electron
Reaction p
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Sodium ion Chlorine ion
Nat Cl

Compound sodium chloride forms by
electrical attraction between Na+ and CI-



Strong tendency to
lose electrons
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Covalent Bonding

Covalent bond forms
by sharing electrons

Fig 3.4B



States of Matter

A Solid

I Crystalline- atoms bond together in a
regular orderly pattern

I Amorphous- atoms bonded together in a
random pattern

A Liguid- atoms or molecules tightly packed
but In random motion

A Gas- particles in random motion at high
speeds, separated by empty space



The Nature of Minerals

AMineral

I A naturally occurring inorganic solid that
has an exact chemical composition with
an orderly internal arrangement of atoms
generally formed by inorganic processes.



Minerals

ANaturally occurring inorganic solid
I Must be solid
Alce vs. water

I Must be formed by a natural process
ANatural vs. synthetic diamonds

I Must be an inorganic compound
ACoal is not a mineral



Minerals

Alnternal structure
I Repetitive geometric pattern of atoms
I Expressed in physical properties
Alnterfacial angles
ACleavage

AMinerals with the same chemical
composition but different internal structure



Polymorphism

(B) Collapsed form.

Fig 3.17



Minerals

AExact composition

I Definite chemical composition expressed
as a chemical formula

I Composition ranges from simple to
complex
ANative copper Cu
ABiotite - K(Mg,Fe)AIS{O, ((OH),
may occur causing
small variations in composition



Physical Properties

ACrystal faces & form
I Growth In unrestricted environment

I Form reflects symmetry of internal
structure

ADensity
I Ratio of mass to volume

I Common rocdorming minerals range
from 2.6 to 3.4 grams/c



Physical Properties

ACleavage

| Breakage along parallel planes of
weakness

I Related to internal structureweaker
bonds

I May occur in 1 or more planes

IS uneven breakageno natural
planes of weakness



Cleavage Planes
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