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o Unconventional resources
o Recycling

o Giant & large deposits

m Small & medium deposits

1900 1950 2000

Fig. 1. Projected future metal supplies (Laznicka, 2006).

e E——

2050

2100

o/

Yo A G Ve Jlw 5 50 gy WolE Liul38l 51 oylis B guw sy

sl 1581 Jl

W3ld sobatdl jbe (oy50 @

Metal Economic ore Reserves Production in Years of
grade (%w/w) (Mt of metal) 2006 (Mt/y)? supply®™€

Iron/steel 30-60 79,000 858 92

Aluminium 27-29 4675 33 142

Copper 0.5-2 480 15.3 31

Lead 5-10 67 3.4 20

Zinc 10-30 220 10 22

Nickel 1.5-3 64 1.6 40
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Ore Grades (Cu, Pb, Zn, Au, Ni, U, Diamonds)
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Processing route Copper
Ore grade (% Cu)
0.1 0.25 0.5 1.0 2.0 3.0
Concentrating and smelting
— 75 um (grind size) 602 249 131 72 43 33
— 5 um (grind size) 1165 474 244 129 71 52 &
Direct smelting 954 385 195 100 — —

In situ leaching 1345 554 290 158 - -

Heap leaching 791 332 179 103 64 52 }
Pressure leaching 1182 469 267 153 96 77 6
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Processing route

Copper

Ore grade (% Cu)

0.1 0.25 0.5 1.0 2.0
Concentrating and smelting
— 75 um (grind size) 56.8 23.6 12.5 7.0 4.2
— 5 um (grind size) 111.0 45.3 23.3 124 6.9
Direct smelting 92.2 37.3 19.0 9.8 —
Heap leaching 74.5 31.3 17.0 9.8 6.2
Pressure leaching 115.0 49.7 27.9 17.0 11.6
In situ leaching 1295 53.3 279 15.2 -
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Operating Period Process Name Plant Location Leaching Agent
1970 Treadwell Tucson. Arizona Concentrated H,SO,
1970 Kennecott Salt Lake City, Utah Concentrated H,SO,
1970-74 Arbiter Anaconda, Montana Ammonia + O,
1971-76 Sherritt-Cominco Fort Saskatchewan. Pf'u'tial roasting foll-owed by

Alberta dilute H,SO4 leaching

1973 Lurgi-Mitterberg Miihlbach. Austria Dilute sulfuric acid + O,
1976-1983 CLEAR Suharita. Arizona Cupric chloride
1988 CUPREX Madrid. Spain Acid + ferric chloride
1995 Escondida Antofagasta. Chile Ammonia + O,
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