mineral resources

MINERALS

· ANY NATURALLY OCCURING INORGANIC CRYSTALINE SOLID FOUND IN THE EARTH OR IN SPACE OR ON ANOTHER PLANET OR IN AN ALTERNATE DIMENSION

ECONOMIC MINERALOGY

· STUDY OF HEAVILY USED MINERALS IMPORTANT TO COMMERCE

· NONMETALIC

· GRAPHITE, SOME FELDSPARS, QUARTZ, DIAMONDS, GEMS

· METALS

· IRON (740 MILL. METRIC TONS/YR) ALUMINUM (40 MILL) MANGANESE (22.4 MILL), COPPER (8 MILL), CHROMIUM (8 MILL) NICKEL(0.7 MILL)

SUPPLY AND DEMAND OR OH I DON’T DIG ECONOMICS

· ECONOMIC DEPLETION

· MINERAL EXPLORATION, EXTRACTION AND PROCESSING COSTS TOO HIGH

· REDUCE REUSE RECYCLE, FIND A SUBSTITUTE OR DO WITHOUT

· DEPLETION TIME

· TIME IT TAKES TO USE @ 80% OF MINERAL RESERVES

· RESERVE TO PRODUCTION RATIO

· YRS AT CURRENT USE THAT PROVEN RESERVES WILL LAST

· SIX KEY METALS USE IS UP 8X FROM 1950

· DEPLETE?

· Zn, Pb, Hg = 20 YRS.

· Fe, Al, = 100 YRS

· 10,000 POSSIBLE SITES = 1000 EXPLORE = 100 TEST DRILL = 1 WORTHWHILE

NONMETAL RESOURCES

· SAND AND GRAVEL

· FOR CONCRETE, BRICK, PAVING, ROADS AND SAND BLASTING

· FROM OPEN PIT MINES (GLACIAL MORRAINES IN OHIO)

· LIMESTONE 

· LIKE GRAVEL, ALSO CUT AS BUILDING STONE, RIP RAP, AGRICULTURAL ADDITIVE (LIME), AND ROASTED TO MAKE PLASTER AND CEMENT

· EVAPORITES

· HALITE OR ROCK SALT

· WATER SOFTENER AND ROAD SALT

· GYPSUM (CALCIUM SULFATE)

· USED IN MAKING PLASTER WALL BOARD

· POTASH

· POTASSIUM SALT USED AS FERTILIZER

· SULFUR (PYRITE, FeS2)

· SULFURIC ACID PRODUCTION

· USE 200 LBS/YR.

STRATEGIC MINERALS

· MINERALS THAT A COUNTRY USES BUT CANNOT PRODUCE.

· INDUSTRY DEPENDS ON 80 MINERALS

· 1/3 TO 1/2 CONSIDERED STRATEGIC

· IF SUPPLY CUT, GOVT. CRIPPLED

· SOME COUNTRIES (EX: XAMBIA - COBALT) PRODUCE THESE AND ARE MAJOR SOURCE OF INCOME

· DON’T  CARE ABOUT ENV IMPACT 

MINING

· PLACER MINING

· IF DEPOSITS IN GRAVEL, CAN BE WASHED OUT

· DESTROYS STREAM BEDS, AQUATIC LIFE

· STRIP MINING

· OPEN PIT

· TOPPING

· TRENCH

· 1977 STRIP MINING AND RECLAMATION CONTROL ACT (SMRCA)

· DEEP OR TUNNEL MINING

mineral resources and reserves

Minerals and the Environment

The Rock Cycle

Definitions

· Mineral

· a solid homogenous (crystalline) chemical element or compound; naturally occuring

· Ore

· a substance containing a valuable mineral which is mined for that substance

· ores are concentrated around the world in ore deposits

How are ore deposits formed?

· plate techtonics

· igneous processes

· sedimentary processes

· biological processes

· ocean minerals

Formation at plate boundaries

· Ores are deposited at convergent and divergent plate boundaries

· At divergent, water is heated by molten rock.  The heated water then rises through the rocks and leaches minerals from them which are deposited when the water cools

· At convergent, the heat causes rocks to melt, which allows separation of rocks by density.  Ex. mercury

Formation from igneous processes

· As magma cools, the heavier minerals crystallize first, causing them to fall, and the lighter minerals rise above them.

· When deposits of carbon are buried and subjected to pressure-->diamonds

· Hot waters moving through the crust carry dissolved minerals in them.  As the water rises out of rock, it cools and minerals are deposited

Kimberly Diamond Mine

Formation from sedimentary processes

· Water and wind can separate materials by their size, shape and density

· ex. sand and gravel

· Water can also concentrate minerals found in stream bedrock.  The minerals collect in fissures and pits in slow parts of the river--Placer deposits 

· ex. gold

· Water can also concentrate minerals when it dries--> evaporites

· ex. salt, potassium salts and calcium carbonate

Formation from Biological Processes

· Ore deposits can be affected by biological processes.  There are 31 biologically produced minerals

· For example, iron deposits come in two forms, gray and red.

· The red form (oxidized) was deposited after plants had produced an atmosphere with oxygen.  Iron deposits stopped forming when O2 levels reached current levels

· Organisms create calcium minerals (from shells)

Formation from weathering processes

· Weathering of soils can cause deposits to form.

· Ex. Aluminum deposits are formed by the weathering of aluminum rich bedrock

· Metal sulfides in the soil react with oxygen and water.  The fluid carries the minerals down toward the water table where they are concentrated

· ex. copper deposits

Minerals from the Sea

· Magnesium is in high concentrations in sea water

· sulfide deposits containing zinc, copper and iron are formed at ocean plate boundaries

· black smokers

· manganese oxides are formed at nodules on the sea flour

Black Smokers

Impact of Mining on the Environment 

Methods of Mining

· Subsurface mining

· coal mining

· disturbs less than 1/10 as much land

· produces less waste

· more dangerous

Methods of Mining

· Surface mining

· open-pit mining

· copper, iron, sand, gravel, limestone

· dredging

· buckets and draglines scrape underwater deposits

Strip mining

· overburden (and all vegetation) is removed in strips

· resource is removed

· spoil is replaced in rows

· spoil is susceptible to  erosion (sediment pollution)

· rainwater leaches chemicals into ground water (acid drainage)

Mine tailings

· Mine tailings often include sulfide compounds

· When these react with water, sulfuric acid and toxic minerals can be washed into local water

Processing Materials

· Minerals are extracted from  ores by heating  or chemical reactions

· smelting - roasting the ore - produces huge amount of air pollution (SOx)

· heap-leach extraction - separating gold from low grade ores - spraying rock with a cyanide solution which dissolves the gold - mining sites are often left unaltered with high toxin levels

· placer mining in the Amazon, gold miners are using mercury and have dumped 100 tons of mercury into the Amazon river

Damage due to smelting

Are there enough mineral resources for our needs?

Classification of resources and reserves

Current levels of select reserves

Depletion Time

· Crushed stone  
  

· 4,200 kg  
4.6 tons

· Sand & Gravel

· 2,900 kg  
3.2 tons

· Salt

· 180 kg  
396 lbs

· Gypsum

· 94 kg  
206 lbs

· 170 kg  
374 lbs

· Phosphate

· Potash

· 22 kg  
48 lbs

· Iron Ore

· 260 kg  
570 lbs

· Aluminum

· 22 kg  
48 lbs

· Zinc

· 5 kg  
11 lbs

· Lead

· 5 kg  
11 lbs

· Copper

· 9 kg  
20 lbs
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Strategies for improved mineral use

· Conserve the resources we have

· Find substitutes (ceramics)

· Recycle minerals

· Use lower quality ores

PROCESSING

· EXTRACTED BY HEATING

· SMELTING - ROASTING ORES TO RELEASE METALS

· DUCKTOWN,TENN. AND SUDBURY CANADA. COPPER SMELTING RELEASED SO2 - ACIDIFIED THE SOIL FOR 50 SQ MILES

· HEAP TRENCH EXTRACTION

· PILES OF LOW GRADE ORE SPRAYED WITH CYANIDE SOLUTION, LEACHES OUT GOLD

· SUMMITVILLE MINE, COLO. PD 1 MILL, GOT 98 MILL IN GOLD, SPLIT, LEFT US WITH CLEANUP

· GARMPEROS- USE MERCURY TO EXTRACT IN AMAZON

· REDUCE 

· REUSE

· RECYCLE

