Tuss Earth Science

Name _______________


Unit 6 Minerals
Objectives:
1. Describe five characteristics of minerals
2. Describe process of mineral formation
3. Classify minerals (silicates, carbonates, oxides)
4. Use physical and chemical properties to identify minerals 
· Mineral – a natural occurring, inorganic solid with an orderly crystalline structure and a definite chemical composition

· Inorganic = not consisting or deriving from living matter 

I. Five Characteristics of minerals
1. ​​​​​​​​​​​​​​​​​______________________
2. ______________________
3. ______________________
4. ______________________
5. ______________________
II. Rocks vs Minerals
· Rocks are made of ____________________
· Most rocks occur as _________________ of several different _________________.

Aggregate = minerals are joined in a way such that their individual properties are retained


Example:  Granite rock = Quartz, Feldspar, Hornblende, and Mica 

· Minerals are rocks, but they are made of only one type of mineral
· All ______________ are __________, but not all ___________ are _____________
How many minerals are there?
· There are over ___________known minerals
· Only __________minerals are considered common

III. Mineral Formation
a. Crystallization from Magma

i. Slower cooling magma = ____________________ 

ii. Faster cooling magma = _____________________
iii. Examples:  Feldspar, quartz, muscovite (mica), hornblende

b. Precipitation – ____________ substances reacting to form minerals when ____________________
i. Examples:  Halite and Calcite

c. Pressure and Temperature – when existing minerals are subjected to changes that might cause them to ___________________ while still __________ under ____________.
i. Examples: muscovite, talc

d. Hydrothermal Solutions – very hot mixture of __________and _________________
i. Example:  Bornite (peacock ore), quartz, pyrite (iron sulfide)
IV. Classification of Minerals

a. Silicates – ____________ and ___________ combine to form a single structure
i. Example: ______________
b. Carbonates – minerals that contain the element ________, _________ and one or more other ______________________.
i. Example: ______________
c. Oxides – minerals that contain _________ and one or more other _________, usually ___________
i. Example: _________________
d. Sulfates & Sulfides – minerals that contain the element ___________
i. Example: _________________
e. Halides (Halogens) – minerals containing a ____________ and one or more other element(s)
i. Example: ________________
f. Native Elements – minerals that contain only __________________
i. Examples:__________________
V. Mineral Identification

a. All minerals have observable/measurable characteristics called _______________
1. ______________
· _____________ is the most obvious property of a mineral

· Unfortunately, color is the _______________________
· Slight _________________ in a mineral can change the color completely (ex:  Fluorite)
2. Streak

· The color of the ____________ left behind on a _____________ is the mineral's streak. 
3. Luster

· The luster of a mineral is the way its surface ____________________
· Two main categories of luster

· _______________:  shines like a piece of metal

· _______________:  does not look like metal

· Mineral of the same type may have the different luster (Example: hematite)
4. Hardness

· The ease or difficulty with which a mineral can be _______________
· Diamonds are the hardest naturally occurring substance known 

· The __________________ of hardness is used to rate the hardness of minerals
5. Cleavage Planes

· ___________________ -when minerals break along flat, smooth, parallel surfaces (planes)
· ___________________ form when there are weaknesses between layers of atoms
6. Fracture – When breakage occurs on ____________________
7. Density – Each type of mineral has a unique density
8. Special Properties
· _________________ – some minerals are magnetic

· ____________ – some minerals have a distinctive taste

· _____________________ – some minerals fizz when a drop of acid is placed on them 
VI. Composition of Minerals

a. Element – substance that cannot be broken down into simpler substances by chemical or physical means.
i. 112 are known (95 naturally occurring)
b. Atoms – Smallest particles of matter that contain the characteristics of an element.

c. Atomic structure
i. Central region consists of protons and neutrons.
ii. Electrons – Negatively charged particles that surround the nucleus.
d. Chemical bonding – formation of a compound by combining two or more elements.
i. Ionic bonding
· Atoms gain or lose outermost (valence) electrons to form ions

Example:  Halite (NaCl) 
ii. Covalent bonding
· Atoms share electrons to achieve electrical neutrality
· Covalent compounds are generally stronger than ionic bonds 

Example:  Water (H2O) Silicon (SiO2)  
iii. Metallic bonding
· Valence electrons are free to migrate among atoms
· Weaker and less common than ionic or covalent bonds
e. Isotopes and Radioactive Decay

i. Mass number is the sum of neutrons plus protons in an atom
ii. An isotope is an atom that exhibits variation in its mass number due to a difference in the number of neutrons.

Examples:
Carbon-12 (6 protons 6 neutrons)

Carbon-14 (6 protons, 8 neutrons)

iii. Some isotopes have unstable nuclei that emit particles and energy in a process known as radioactive decay.

