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Source : Brook Hunt

0 1 Geographic Relocation of World Mine Production
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increase its share to
18.800 in 2003.

Source : PD, Brook Hunt, WBMS, CRU, Bloomsbury

0 2 Geographic distribution of Copper Consumption 2002
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0 1 China Growing Copper Imports

Concentrate Balance 1997 2003 2007 2010
CONCENT RATE 494 592 635 560
BLISTER OUTPUT 814 1,415 1,969 2,166
BALANCE 0320 0823 [J1,334 [11,606
Blister Balance

BLISTER 814 1,415 1,969 2,166
REFINED OUTPUT 1,178 1,789 2,544 2,797
BALANCE 0364 0374 575 1632

Refined Copper Balance

PRODUCTION 1,178 1,789 2,544 2,797
CONSUMPTION 1,297 3,087 4,346 5,069
BALANCE 0119 01,297 001,802 2,271

Source:CRU Copper Quaterly Industry and Market Outlook, January,

2004; Brook Hunt Copper Metal Service, 1- Quarter 2004; Codelco.
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0 3 Codelco:Total Copper Exports to China
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3000 1 ‘000 tonnes EW Copper

145
O Asia & Europe 156

O Africa
2000 A 663

O North America

O South America

Note: Australasia is
0 O Oincluded with Asia

1000 +
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1987 1992 1997 2002
Data Source: CRU

Data source : CRU

O 4 Electrowon Copper Production Breakdown by Region
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O 2 Leaching Operations Characteristics

+ Leach operations:

—lLabour Productivity: 0.60 7.6 man-hour/t Cu

—Electricity Consumption:

- Pretreatment: 236 kWh/t Cu
- Leaching: 463 kWh/t Cu
—Copper Grade:

0.250 0.40%
0.400 1.35%
0.350 1.75%

- Dump Leaching:
- Heap Leaching:
-Vat Leaching:

—PLS Tenor:
- Dump Leaching: 1.00 2.5 gpL
- Heap Leaching: 2.00 11.0 gpL.
- Vat Leaching: 1.00 12.0 gpL
—Acid Consumption:
- Dump Leaching: 0.507.5t/tCu
-Heap Leaching: 1.208.0t/tCu
-Vat Leaching: 0.305.5t/tCu

0 3 SX Operations Characteristics

- SX operations:
—Labour Productivity: 0.30 4.3 man-hour/t Cu
—Electricity Consumption: 231 kWh/t Cu

—Raffinate Tenor :

-Dump Leaching: 0.10 0.4 gpL
-Heap Leaching: 0.10 1.2 gpL
- Vat Leaching: 0.100 0.5 gpL

—Extractant in Organic Phase: 3,000 30,0 %

—Organic Loss: 100 127 g/t Cu

O 4 EW Operations Characteristics

- EW operations:
—Labour Productivity [man-hour/t Cu]:

- Conventional Process: 2.005.0

- Kidd Process: 0.501.4

" Isa Process: 0.702.4
—Technology Capacity [Ktpy Cul]:

- Conventional Process: 18.001 80.0

- Kidd Process: 32.00 335.0

- Isa Process: 12.000 380.0
—Current Density [A/m?]:

- Conventional Process: Up to 325

- Kidd Process: Up to 340

- Isa Process: Up to 345
—Electricity Consumption: Average

124 20057 0OOOOODOOO
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2,135 kWh/t Cu
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0 6 Primary Heap Leaching

Esquema Bomba DOP
“ Dispersion Overflow Pump”
Impulsor tipo turbina

Esquema Mezcladores
Spirok, Agit. Volumétrico

Planta RT Detalle DOP y Spiroks

O 7 VSF SX Outokumpu Technology

El edificio mide 493 mts de largo por 60 mts de ancho. La
Capacidad de Disefio de la planta alcanza las 300,000 t/a.
Comprende tres circuitos hidraulicos y tres circuitos electricos,
cada uno con dos T/R en paralelo. 984 celdas distribuidas en seis
bancos, 128 de las cuales son de limpieza.

0 8 Electro winning Tank house
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O 9 EW Copper Production ForecastBased
on Existing Technologies
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High
Grade Mill —concentrator
Concentrate treatment

O pyro or hydrometallurgy Al —emieiiE )

Concentrate treatment by
Hydrometallurgy

Opens up new potential

Low Iio-heap leaching
Grade

High concentration
of impurities

Low concentration
of impurities

0 10 Bio - Copper Technology Applications
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High Grade Converting

Matte /
White Metal
or
BioCOP*

Smelting Chalcopyrite
Concentrate
or
BioCOP*

BioCOP*

Mineral Concentration

Heap Leach

BioSigma BioSigma
Bacterial heap leach Bacterial heap leach

Low Grade

Oxide Resources

Secondary Sulfide
Resources

0 11 Technology Predominance Region

Primary Sulfide
Resources
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Sulfur Containing Het Springs Acid Mine Drainagei

v T gl

Volcanic stlfur.

Burning coal dumps

0 12 MICROORGANISMS ORIGIN

ACLOODOOOOODODOOOOOODODOOO
0oDo0o0ooDoooDoODooooooao
Acidithiobacillus ferrooxidansO 020000 3
dddddd0dooooOoooooooooo
000000000 0O0o00agn

ACLOODOO0O0OO0OODODOOO0O0O0O0ODOO
dddddd0d0oooooooooooooo
00000dooooobooo200000e8o0O
00000000O0oooOoesunooooon
ddodoobodo4000000000000
d0dd0doooooooooooooooon
000dd0doooooooooooooooon
ddddd0oooooooooooooooo
0000000000 0000o0ooo0oa

gpoooobgestodseoy mdooboooo
gogsoon3sy moooooo
Ooodoon 15ppm 2.5ppm
O0o0oooboooest sod
O000pHOODO 120 15
obooooobogooboooooboo
goooooooooooo

gbobACLODODDOObDOOobOOobOoon
goboboboz20b000b00bO0obooonoo
gobooboosXewdooooooooooooo
dddoooooooooooaoaoooo
guobooobooobooboaboobno
gboooboboobooboboobaon

godddoooooooooooooooo
dddooooooooooooooooo
oobooo20t000b0b0o0o0oD 1O
gobloooouogooooobz2080000
golwo2obtdbobgoboboooooon
obobog 14

0 13 Commercial Prototype Plant 20000 Copper tpy

: Industrial Plant —
Commercial Plant 100-200 ktpy /

Demonstration

PrototyEe Plant
Plant 200Dy

ACL
Formation

Pilot Plant at
Chuquicamata

Milestones

Pilot Plant

Laboratory

V4

Termopiles Pilot Plant
1990 1995 2000 2005 2008 2010

O 14 Future Challenges
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00 5 Codelco Resources and Reserves 2004

Toneladas Ley del Mineral Cobre Fino
Mill. t.m. 0 %0 Mill. t.m
Codelco Norte 5,584 0.69 38
Salvador 300 0.71 2
Andina 5,098 0.79 40
Teniente 4,424 0.9 40
Gaby 399 0.48 2
Total 15,805 0.78 122
Low Grade Resources 50,000 0.26 130

In Situ Bioleaching

=

Copper Minerals Bioleaching

Copper Concentrates Bioleaching

e

Standard Copper Processes

0 15 Vision Future Copper Industry
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