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Outline

• Argus International Rare Earths Summit
• Rare Earth Markets

– Production, Demand, Applications, and the Future

• China’s Success
• The “Toxic” Side of Renewable Energy

INTERNAL USE ONLY – NOT APPROVED FOR PUBLIC RELEASE



3National Energy 
Technology Laboratory

Argus International Rare Earth Summit

• Over 70 Delegates from 14 Countries
– Included Mine Owners, Existing Processors, Novel Processors, Metal Producers, 

Magnet Manufactures, Consumer Product Makers, Consultants, along with DOD 
and DOE Representatives 

• Topics Covered Included:
– Rare Earth Consumption in the Everyday World
– The Changing Production of FCC Catalysts
– Assessing The RE Industry Post – Molycorp
– Analyzing the Changing Global RE Supply and Demand Outlook
– Supply Chain Workshops with round table discussions
– China’s Ongoing Battle Against Illegal Mining
– Recycling NdFeB Magnets
– The design and Application of PM Motors
– The Market Dynamics of the Permanent Magnet Industry
– Status of DOD’s Management of RE Supply Chain Risks
– Strategic Materials Policy in the Defense Department and RE in the National 

Defense Stockpile
– Examining the Technology Gaps in the RE Supply Chain
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Rare Earth Production
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Rare Earth Production

• Production Outside of China
– Molycorp (US) – Filed for bankruptcy in June 2015. Mountain Pass 

mine was placed on care and maintenance in late 2015. Produced 
4,100 tons in 2015. Facility was designed to produce 20,000 ton/year.

– Lynas (Australia) – now the only operating rare earth miner outside of 
China. Produced 10,000 tons in 2015. Lynas’s Advanced Materials 
Plant (LAMP) in Malaysiais the world’s largest rare earth refinery and 
handles refining duties for Lynas’s mines in Australia.

– Solvay (France) – Concentrates and separates rare earths from 
recycled light bulbs. Will concentrate and separate other rare earth 
containing feeds for a tolling fee of €23/kg (~$46/lb).
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Rare Earth Production
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Rare Earth Requirements by Industry

INTERNAL USE ONLY – NOT APPROVED FOR PUBLIC RELEASE



8National Energy 
Technology Laboratory

Rare Earth Demand
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~$5 billion Industry
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Rare Earth Demand
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Applications
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Applications
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Historic Rare Earth Pricing
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Projects Proposed
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Rare Earth World Production Outlook
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China’s Success

China Produces over 90% of all the Rare Earths 
Globally, but Why?

• Vertical Integration of the Supply Chain
– Mining, Concentrating, Separating, Reducing, Component 

Manufacturing

• Global Market Value Set by Cheap Production and 
Processing
– Inexpensive Labor
– Lack of Environmental Regulations
– Illegal Mining 
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Application 
Specific

M
idstream

Dow
n-

stream
Rougher Circuit

Vertical Integration of the Supply Chain

Mining

Finishing

Mining

•Ore
•Coal
•Shale

Physical Beneficiation

Leeching

•Hydrochloric Acid
•Sulfuric Acid
•Nitric Acid

Impurities Removal

•Thorium Precipitation
•Uranium Extraction
•Iron Extraction

Concentration of REO

•Ionic Liquid
•Solvent Extraction
•Carbonate Precipitation

Separation of REO

Reduction to a Metal
•Concentrated REO to Rare Earth Metal

Alloying & Component 
Production

•Clay
•Fly Ash

•Recycled Materials

•Magnetic, gravity, 
electrostatic Separation

•Froth Flotation•Crushing
•Screening
•Regrinding

•Ion Exchange
•Rare Earth Salts
•Carbonate Precipitation

•Caustic  Cracking
•Acid Bake
•Calcination 

•Solvent Extraction
•Affinity Chromatography
•Electrophoresis

•Glass Production
•Permanent Magnets
•Battery Production

•Automobile Manufacturing
•Ceramics
•Cataylsts, etc…
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The “Toxic” Side of Renewable Energy

• A 3 MW wind turbine can use up to 2,700 kg of NdFeB
magnets. 

• Rare Earths are also used in the batteries and motors for 
many electric cars

• Trading one emission type of others
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REE Processing and the Chinese 
Environment

Black sludge is pumped into a toxic lake — byproducts of the ingredients that make up 
most of our technology. Picture: Liam Young/Unknown Fields
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REE Processing and the Chinese 
Environment

The toxic lake sits on the outskirts of town with dangerous radioactive levels. Picture: 
Liam Young/Unknown Fields.Source:Supplied
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REE Processing and the Chinese 
Environment

Farmland has been turned into a toxic lake just outside of the town. Picture: Liam 
Young/Unknown Fields.Source:Supplied
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REE Processing and the Chinese 
Environment

Surrounding factories pump their toxic waste into the man made lake. Picture: Liam 
Young/Unknown Fields.Source:Supplied

INTERNAL USE ONLY – NOT APPROVED FOR PUBLIC RELEASE



22National Energy 
Technology Laboratory

Discussion

Clockwise from top center: praseodymium, cerium, lanthanum, neodymium, samarium, and gadolinium. (Photo by Peggy Greb).
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