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Changing Rare Metals into “Common” Metals!

New Process for Production of Rare Metals
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New Process for Production of Titanium @R cisproportiont]

reaction of TiCl, in molten salt
Conventional process (Kroll process)

TiCl, + 2Mg = Ti + 2MgCl, + “Heat” A 1

Disproportional reaction B !

2TiCl, = Ti + TiCl, R
‘10

Analytical results of the obtained samples after leaching

Concentration in Ti sample
C; (atm%)

Fe
0.53
1.36
0.27
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Exp. Total
No. pressure, Crucible
(pos.) * p(atm) Ti

Ti has excellent specific intensity
and corrosion resistance. It is a
resourceful future base metal.
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Ti with 99% purity was efficiently
obtained using Ti vessel.

Environmentally Sound Technology for Recycling of Rare Metals

New Process for Recovery of REEs
(Rare Earth Elements) from Magnet Scrap

Export restriction on REEs by
Chinain 2010 resulted in
considerable material shortage
in Japan.
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Process for recovery of REE using
molten salt
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Efficient process for
recovery of REE
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Insufficient “natural resources,”
but abundant “artificial resources.”
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Recycling and stockpiling
of REEs are important.
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Almost all REEs are produced by China.
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never been recycled OVGI’ 80% Of Nd, Dy
was extracted.

Scraps of motor

Process for recovery of PGMs using
alloying and chlorination

Alloying Reactive Metal Vapor (R)
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Efficient Process for Recovery of
PGMs (Platinum Group Metals)

Recovery (Autocatalyst

Dissolution ratio of Pt after
alloying and chlorination

T=573K 673 K 773K
Pt,t=6h

Autocatalyst

Pt, Pd, Rh
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Jollie, D.: “Platinum 2009,” Johnson Matthey Plc., UK (2009).
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=Extreme localization of mines pure Pt Pt-Mg alloy after chlorination

PGMs are indispensable for
fabricating “high-reliability”
products.
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New process for recovery of PGMs
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[Jin aqueous 10 M HCI solution
[_Jin aqueous 300 g/l NaCl solution

Over 70% of Pt was
dissolved in NaCl aq.




