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William Sacco
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Orbiting electrons
in energy levels
around nucleus

Protons and
neutrons in
nucleus
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la) Crystalline structure of NaCl

e Molecule

e Bonding







Carbon Covalent

atoms bonds
Cogyright 1889 ohn Wikey and Sons. Ine. Al fghts raseuad. Murck and Skinner, 1999
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‘A, Percent by weight
Titanium (Ti) 0.86%

14%.
Potassium (K) 1. 63\9? : ML{H{E} 0.10%

Sadium I]"Ia} 2.32%
Magnesium (Mg) 2 T?"*ir
Calt:ﬁ.lm (Ca)_
5.06% :

Tron (Fe)

5.8%
Aluminum (A) -
8%

/ Phosphorus (P) 0.10%
Vs <~ All other elements 0.77%

Murck and Skinner, 1999












MINERAL REQUIRED EXAMPLES COMPOSITION
GROUP ION

Carbonate (CO,)™ Calcite CaCO;
Halide CI?, FI*! Halite NaCl

Native Elements  not appl. Gold Au
Oxide O Hematite Fe,O,
Silicate (Si0,)™ Quartz SiO,
Sulfate (SO,)™ Anhydrite CaSO,
Sulfide S Pyrite FeS,
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Halide CI?, FI*! Halite NaCl
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Oxide O~ Hematite Fe,O;
Silicate (Si0,)™ Quartz SiO,
Sulfate (SO,)™ Anhydrite CaSO,
Sulfide S Pyrite FeS,










(e) Framework silicates







Mrck and Skinner, 1999
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A. Single chain B. Double chain
Copymght Immm'ﬂ Sans, Ine. AB riil‘l:!;l:ig_arvad,
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) Shared oxygen ions

Single chain #1 Single chain #2
(b) Single chains




(c) Double chains




(d) Sheet silicates
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Crystalcure.com







Phosphates

Fluorapatite, Emmons Quarry, Maine
http://www.johnbetts-fineminerals.com/ Vanadinite, Mibladen, Morocco
http://www.johnbetts-fineminerals.com/
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Native elements: Copper

Copper, Keweenaw
Peninsula, Lake
Superior, Michigan
http://www.johnbetts-
fineminerals.com/

Native Copper, White Pine
Mine, Michigan
http://www.johnbetts-
fineminerals.com/







Native elements: Gold

Gold in quartz, Jamestown district, California
http://www.exceptionalminerals.com/

Gold, Sierra County, California
http://www.johnbetts-fineminerals.com/






























