Toward constructing an environmentally-friendly system for recycling of resources
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Abstract: New technologies are put forward in order to be included in an environmentally-friendly
system for recycling of resources. These technologies are effective in recovering resources from wastes or
low-grade ores. This paper also points out and discussed several problems of current available methods,
indicating environmentally-friendly solutions for the future. The ultimate aim is to contribute in

creating a society with a sustainable development for current and future generations.
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Fig.2 Environmental burden by utilization of resources
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Photo 1 Under water explosion in pond for the
separation.
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Photo 2 Separated lithium ion battery by underwater

explosion.
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Fig.3 Utilization of IC tag for recycling
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Fig.4 Comparison of thermal and material recycle of
plastics in used TV.
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Fig.5 Recovery and grade after separation for recycling
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Table 1 Example of calculation result of value of
metals in 1 metric ton of cobalt-richi crust from Minami
torishima island
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(*Sources: .-\I:huhu.cmu HP; Kiteo Ltd HF; LME HF; Lynas Ltd HF)

Mean Content in

Price of Metal (yen/g} Cobalt-Rich Crust

Value per Metric Ton

(2009,2)* (/ton) of Ore (ven)
Manganese (hn) 024 193000 46,320
Cabalt (Co) 489 5.800 28,362
Vanadinm (V) 3617 45918 16.608
Mickel (Mi) L.05 4700 4035
Flatinum (Pt) 351137 0.73 2,563
Molybdenum (Mao) 4.82 456 2,198
Zarcomim (Zr) 95 5549 527
L14 426 486
.34 LI82.23 402
'y 1842 21.5 396
Terbivm (T .23 9.39 284
Tungsten (W) 308 86.67 267
Copper (C) 032 800 256 Fig.7 Water purification of waste mine drainage and
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Fig.6 Direct leaching of cobalt-rich-crust after electrical
disintegration
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