Native Elements
C as graphite

S sulfur

Cu native

Sulfur: ordinarily orthorhombic.  There are two monoclinic varieties that are rare in nature but are made synthetically.  Orthorhombic sulfur is stable below 95.5 º C.  Above this it reverts to a monoclinic structure which melts at 119 º C.  This low melting point allows for mining of sulfur using the Frasch Method.

S8 molecules are bonded by Van der Waals forces.

Its habit is commonly irregular massive of imperfectly formed crystals.  The fracture is conchoidal to uneven, hardness 1.5-2.5, color yellow, and the luster is resinous.
Occurrence: S occurs at or near crater rims of active or extinct volcanoes.  It deposits from a direct sublimation from gases.  (Sulfur is the brimstone, in the expression “Fire and Brimstone”.)  It may also be found in veins associated with metallic sulfides.  It is most commonly found in Tertiary sedimentary rocks associated with anhydrite, gypsum, and limestone.  In the U.S., there are deposits of sulfur found in Texas and Louisiana, and these are mined using the Frasch method.  

Frasch Method of Mining Sulfur

Sulfur is obtained from the sedimentary deposits by pumping superheated water down to the sulfur horizon, where it melts the sulfur.  Compressed air is then pumped down to force the sulfur to the surface.

Use: To make H2SO4 and H2S.  Large quantities of elemental S are used in insecticides, fertilizers, and for the vulcanization of rubber.  S compounds are used in the manufacture of soaps, textiles, leather, paper, paints, dyes and in the refining of petroleum.

[image: image1.wmf]Graphite: is hexagonal.  It has sheets of 6-membered rings in which each C atom has 3 near neighbors arranges at the apices of an equilateral triangle.  Three of the four valence electrons are locked in covalent bonds while the fourth is free to wander over the surface of the sheet.  Sheets are held together by Van der Waals forces. 

It usually occurs as foliated or scaly masses.  It has one very prominent cleavage.  It has a hardness of 1-2, which means that you can scratch it with your finger.  

Occurrence: Metamorphic rocks.  It is the result of metamorphosis of carbonaceous material, probably of organic origin.

Producers: China, Russia, North and South Korea, India and Mexico

Use: Refractory crucibles.  It doesn’t melt until 3000 º C, which means that you can melt lots of things in it. It is the ‘lead’ in pencils.

Native Cu: It is isometric and crystals are usually malformed or dendritic.  It is very dense.  Its diagnostic features include its red color on fresh surface; however, it tarnishes easily, its high specific gravity, and its malleability.

Occurrence: Associated with basalt lavas.  It is deposited in these lavas by hydrothermal fluids.  Its type locality is the Keweenaw Peninsula in Michigan.  Rocks here consist of basalt flows and interflow sedimentary rocks.  Cu fills cavities: vesicles usually in the lava and replaces minerals and pebbles in conglomerates.  It is associated with zeolites, epidote, and calcite.

Use: It is a minor ore of Cu.  However, it is one of the earliest ores because it could be easily processed to make alloys.  Brass is Cu and Zn; Bronze is Cu and Sn; and German Ag is composed of Cu, Zn, and Ni.
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