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CHEMICAL AND PHYSICAL PROPERTIES OF RARE EARTHS

Internal orbital Physical

progressival fillings 4f Č 0-14 properties

Common external orbitals                   Chemical

5d1 6s2 valence electrons                   properties

Nucleus

RE separation

is very difficult

RE have very specific

optical and magnetic

properties
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ü RE are the salt and pepper of emerging

technologies
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The RE recycling projects must 

take into account the key RE 

market characteristics

What are they?
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ü 1st characteristic: RE are everywhere
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USD/kg La Ce Pr Nd Eu Tb Dy Y

oxide 4.1 3.7 98 56 545 555 295 11

ü2nd characteristic: 
The RE prices are very different from one RE to another

China FOB pricesïDecember 2014

-The size of the market is different in value and volume
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The key criteria for a RE recycling project

ÅThe recycling of RE should be focused:

Åon existing concentrated deposits:

üExisting tailings or losses from RE value chain

üExisting recycling loops for End of Life products

Åon the most valuable RE

üBased on these criteria, Solvay decided in 2010 to recycle RE from:

üSolvay La Rochelle plant historical loss of yield (All RE)

üProduction losses of Magnet manufacturers (Pr, Nd, Dy)

ü2 types of EOL products:

- Low energy consumption lamps (La, Ce,Tb, Eu, Gd & Y).

- NiMH batteries (La, Ce, Pr, Nd) in cooperation with Umicore

who recycles the nickel.
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Mining site Ore concentrate RE mix concentrate

Ore cracking

A long value chain from the ore to the pure RE oxides, 

RE separation is the key step. 

Mining & 

concentration

All RE applications use pure 

individual Rare Earths

This RE mix concentrate has 

no market.
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RE 

finishing

Mining site Ore concentrate RE mix concentrate

Pure RE solutionsPure RE salts

or oxides

Ore cracking

A long value chain from the ore to the pure RE oxides, 

RE separation is the key step. 

Mining & 

concentration

Solvay La Rochelle

Separation facility

Å Solvent Extraction is the only industrial process used nowdays for RE separation

Å Solvay La Rochelle plant is the only facility outside of China able to separate all 

RE including HRE.
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