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Schematic Map of the Bushveld Complex
Ghowing Appromate Location of Platinum Mines and Projects

Existing mines in bold text
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Business Policy

Materials of
Interest

China

European
Union

lapan

Australia

Canada

Maintain a stable supply
of raw materials for
demestic use through
industry consofidation,
mitigating overproduction
and reducing iflegal trade

Limit the impact of
patential material supply
shortages on the
European ecanomy

Secure a stable supply of
raw materials for
Japanese industries

Maintain investment in
the mining industry while
fairly taxing the depletion
of national resources

Promote sustainable
developmant and use of
mineral and metal
resources, protect the
environment and public
health and ensurs an
attractive investment
dimate

Establish taxes and guotas on
rare earth element (REE] exports
Prohibit foreign companies in
REE mining

Consalidation industry

Create unified pricing
mechanisms*

Establish production quotas

Build @ mineral trade policy for
open international markets®
Gather information®
Streamline land permitting®
Increase recycling regulations®

Fund international mineral
exploration

Guarantee loans for high-risk
mineral projects

Stockpile materials
Gathering information

Establish & low tax on the value
of extracted resources

+ Crezte a high tax on mine profits
# Allow tax rebatas for minaral

exploration
Ensure fast turnaround for lznd
permit applications

Require accountability in
environmental performance and
mineral stewardship

Use a life cycle-based approach
ta mineral management and use
Promote a recyching industry and
incorporate recycling as part of
product design

Explore new rare earth
separation techniques and
new rare garth functional
matarials

Establish three additional
labs and two institutions
focused on REE mining
and applications

Increased matarial
efficiency in applications
Identification of material
substitutes

Improve end-of-life
product colfection and
racycling processes

Explore substitution
rezzarch fundad through
Ministry of Ecenomy,
Trade and industry and
the Ministry of Education,
Culture, Sports, Science
and Technology
Complete sxploration,
excavation, refining, and
safety research funded
through the Japan O Gas
and Metals National
Corporation

Promaote sustainable
development practices in
mining and processing
Map resources

Provide comprehensive
geosciences information
infrastructure

Promaote technaological
innovation in mining
processes

* Develop value-added

mineral and metal
products

sh, sn, W, Fe, Hg,
Al Zn, ¥V, Mo and
rare earth
alzments

sh, Be, Co, Ga,
Ge, In, Mg, Nb,
REES, Ta, W,
Fluorspar and
Graphite

Mi, hin, Co, W,
Mo and v**

Ta, Nb, v, Li and
rare earth
alzments

&, B, Au, Fe, Mi,
Cu, P and Mo
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Manganese Dioxide Future Supply and Demand
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Figure 4-10. Future Demand and Supply for Manganese Dioxide
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Select Characteristics of Indium, Gallium and Tellurium

Byproduct

Indium (In)

Gallium (Ga)

Tellurium
(Te)

Primary Product
and Typical

Byproduct Content

Zinc

~2.8 tonnes of In
per 100 tonnes of
zinc metal™

Bauxite and zinc

~5 kgs per 100
tonne of hauxite

Copper

~2.5kgs of Te per
500 tons of copper
ore processed

Top Reserve-
Holding Countries
of Byproduct

China, others

Not availahle

United States,
Peru, others

Top Refining Countries of

Byproduct

China, Japan, South Korea,

the Commonwealth of
Independent States,
(Canada and South
America

China, Japan, United
States, Slovakia and
United Kingdom

Japan, Peru, Canada,
United States and China®

Principal Applications
of Byproduct

Alloys

Liquid crystal displays

(LCDs)

Light-emitting diodes

(LEDs)

Solar cells

Solders

AMlloys

Integrated circuits #

LEDs

Solar cells

Alloys

Rubber processing
Solar cells
Synthetic fiber
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Market Characteristics in Thin-film Photovoltaic Supply Chain (Applicable to

Indium, Gallium and Tellurium)

Extraction of Purification/ Fabrication/

Byproduct Refining Application
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B i o o
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Comparative Dysprosium Content Estimates by Magnet Application

Typical Dysprosium Content
Application (share of magnet weight)

Hybrid and Electric Traction Drive 8.7%
Generators (excluding wind turbines)
Wave Guides

Wind Power Generators

Motors (industrial, general automotive)
Electric Bicycles

Torque-Coupled Drives

Energy Storage Systems

Magnetic Braking

Relays and Switches

Pipe Inspection Systems

Magnetically Levitated Transportation
Preprographics

Gauges

Magnetic Separation 2.8%
Hysteresis Clutch

Magnetic Refrigeration

MRIs 1.4%
Sensors

6.4%

4.1%
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Heavy Rare Earth Metal Prices 99% Minimum Free on Board China, January 2001 to December 2010
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Price of Indium: 1995—2011
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Price of Tellurium: 1990—2010
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