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Technological Approaches (Microwave metallurgy)

Mn recycling from EolL batteries in several 10 sec

Co/Ni from EolL Lib
in several 10 sec

Advantages;
- Different reaction pathways and rapid reaction
- Higher energy efficiency in small scales system
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BTi-Al La-Gd, La-Y, La-Be, Ce-Gd, Ce-Y, Ce-Be, Sm-Gd, Sm-Y,

Sm-Be, Er-Gd, Er -Y, Er -Be, Pr-Yb, Nd-Ylb, Nd-Ge, Ge-Ag, Ga-
Ta

B Cr-Cu, Cd-Zn, Sr-Se, Mg-Ni, Mo-Ni, Mo-Li, Ni-Ti, Li-Co, W-Sb,
Sn-Sb, Te-V, In-Be, Gd-Y, Y-Be, Gd-Hf, Y-Hf, Be-Hf, Hf-Pr, Hf-
Yb, Pr-Ge, Yb-Ge, Ge-Ga, Ag-Gaq, TI-Re

B Ba-As, Mn-Caq, Zr-Mn, Zr-Caq, Zr-Fe, B-Fe, Cd-Cu, Sr-Zn, Mg-
Mo, Ni-Li, Li-Ti, Li-Al, Ti-Co, Al-Co, Hg-Nb, Hg-W, Hg-Sb, Nb-W,
Nb-Sb, W-Sb, Sn-Sb, Sb-Te, Sn-Te, Te-V, La-Ce, La-Sm, La-Er,
Ce-Sm, Ce-Er, Sm-Er, La-In, Ce-In, Sm-In, Er-In, In-Gd, In-Y,
Hf-Nd, Pr-Nd

T. E. Graedel, E. M. Harper, N. T. Nassar and B. K. Reck, "On the materials basis of modern
society,” PNAS, 112 (20), pp.6295-6300, 2015.
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o: “Sustainable energy transitions require enhanced resource
governance”, Journal of Cleaner Production”, Volume 312, 20
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Shoki Kosai, Hibiki Takimoto, Takuma Watari, Eiji Yamasue: “Circular economy can
mitigate rising mining demand from global vehicle electrification”, Resources,
Conservation and Recycling
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