Ch 13 – Minerals and Ores

14A Components of Minerals

· mineral: a naturally occurring, inorganic, crystalline solid

· excludes steel, man-made things, coal, pears, and anything else organic (anything that contains carbon atoms)

· includes gold, natural gems, asbestos, quartz and metal ores

Elements

· there are only about 100 different atoms, each kind of atom is an element. 

· native mineral contains only one kind of atom and is a pure element.

· (gold, silver, diamond)
Compounds

· a compound are combinations of different elements in a fixed ratio

· most minerals are compounds

Mixtures

· mixture: forms of matter containing several elements in proportions that vary
· minerals are never mixtures

· most rocks are mixtures of minerals

14B-1 Identifying Minerals

· some minerals are distinct, so they are easy to identify

· however, some minerals look alike, or contain impurities

· to identify, geologists rely on observing the physical characteristics

· geologists can also do many tests to the minerals to see what they are made up of

Properties of All Minerals

· color

· the first observation of a specimen is the color

· impurities or exposure to air can change the color of some minerals

· streak

· streak: the color of a mineral’s powder

· streak plate: piece of unglazed porcelain of which a mineral is rubbed to see it’s streak

· even if the same mineral differs in color, they will have the same streak

· luster

· luster: quality and intensity of the light reflected from a mineral’s surface
· metal that is shiny shows its luster to be high

· can be metallic, pearly, silky, greasy, dull, resinous, or glassy luster

· crystal shape

· sizes range from microscopic to giant size weighing a couple of tons

· take their shape from the arrangement of the atoms that make them up

· each mineral has a characteristic crystal shape

· accretion: when a crystal grows by additional particles arrange themselves according to a definite pattern

· crystals can be formed if molten rock cools slowly, allowing the particles to arrange themselves

· glasses usually form if molten rock cools rapidly 

· cleavage

· cleavage: characteristic of some minerals to break into flat sheets or along certain plains

· five levels of cleavage: perfect, good, fair, poor, and none
· mica has great cleavage while quartz does not

· some minerals cleave in several directions

· fracture:  when minerals do not break in straight lines but have a certain pattern

· includes: fibrous, uneven, and hackly
· hardness

· hardness test: test which determines the hardness of a mineral to withstand scratching and abrasion

· Friedrich Mohs (1773-1839) came up with a method to test hardness Mohs scale
· 1 is very soft (talc)

· 10 is very hard (diamond)

· specific gravity
· specific gravity: the ratio of the mass of a substance to the mass of an equal volume of water at 4o C (39o F)

14B-2 Properties of Some Minerals
· flame test

· some minerals give off a specific color or flame when burned

· NaCl gives off a yellow flame

· acid test

· some minerals fizz (bubbles) when contacted with acid

· this works for carbonates, sulfides, and sulfites

· gives off carbon dioxide, hydrogen sulfide, or sulfur dioxide respectively

· magnetism

· some minerals are naturally magnetic

· magnetite is the best example

· China and Europe each created compasses in 1100’s

· Magnetite is also known as lodestone since it could be used in a compass

· radioactivity

· some minerals such as uranium are radio active and can be detected by a Geiger counter

· concentration is very scarce, so mining operations can get very expensive

· glow

· some minerals glow when under an ultraviolet light (black light)
· also known as fluorescent
· phosphorescent – when mineral emits light even when light source is removed

· refraction

· refraction is the bending of light as it goes through a transparent object
· index of refraction indicates the degree of which the refraction takes place

· diamonds have a high refraction, which is why it is so “brilliant”

· double refraction – when transparent minerals produce a double image as light passes through

14C – Minerals in Nature

· Gold

· one of the heaviest minerals

· sometimes so finely distributed in sand that it cannot be seen

· places where eroded gold or other minerals are found are called placer deposits.
· panning is a way of finding gold by washing away lighter material to expose heavier pieces of gold.

· sluicing is where a specimen is washed and the gold specks are collected in a trough.
· dredging is a way of separating the gold from thousands of cubic yards of sand a day
· gold is very useful in that it is pleasing to the eye.  
· it can be used for conducting electricity or use in dentistry
· it reflects more light than it does generating heat
· Silver
· color and streak of silver-white
· silver is less valuable than gold since there is more around
· silver conducts electricity very well.
· it is used in photographic film and in some mirrors
· copper
· conducts electricity
· since it transfers heat very well, it is used in refrigerators
· great for using in pipes since it resists corrosion
· outer portion of the Statue of Liberty is made of copper
· Platinum
· Heavier than gold
· More valuable than gold
· Fist found in Colombia
· today most of the platinum comes from Russia and South Africa
· resistant to corrosion
· acts as a catalyst for some reactions
· diamond
· composed of pure carbon
· hardest known mineral
· has perfect cleavage and a greasy luster before being cut
· color ranges from colorless, yellow, red, orange, green blue and brown
· Hope Diamond found in India is the largest known blue diamond
· Diamond pipes: round vertical columns of formally melted rock.  Deepest is in South Africa.
· Most diamonds come from Australia
· mass is measured in carets
· hardness is a 10 on Mohs scale
NOTE:  I did not finish this outline.  You must read over the sections of Sulfur and all the Compound Minerals…..

