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Development of high recovery and selective rare metal recovery polymer and its
application to a catalyst for effective conversion of methane

Nagai, Daisuke
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Mutual separation of platinum group metals (PGMs) based on seed-mediated
growth on the polymer with metal-coordination unit (thiocarbonyl group) was investigated. Nucleation
of Pt(1V) ions by sodium borohydride produced the Pt(0) seeds on the thiocarbonyl sulfurs of the
polymers. The nucleated polymer was added into the growth solution containing Pt(1V) and othe PGM
ions, followed by reduction by L-ascorbic acid assembled similar crystalline platinums to attach Pt
nanoparticles. This approach has advantage, i.e., the selection of the metal seeds can separate
various objective metals. Therefore, we could separate Pd selectively by attaching Pd(0) seeds on
the thiocarbonyl sulfurs of the polymers.
Further, the polymer adsorbing Pd(11) ions was applied to the organomettalic catalyst for

Mizoroki-Heck cross-coupling reaction. Turnover number of the polymer is extremely high (3,333,333),
which is greter than any other catalysts reported in the literature.
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1 0.03 98 3,267 136
2 0.003 100 33,333 1,389
3 0.0003 100 333,333 13,889
4 0.00003 100 >3,333,333 >138,889

a) Conditions: [iodobenzene]o= 1.0 M; [methyl acrylate]o = 1.2 M; NMP = 5.0 mL; undecane = 0.4
mL; reaction temperature = 140°C; reaction time = 24 h. b) Determined by GC analysis.
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