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(D)Precious metal leaching from PCB: By introducing the novel Thiourea

Bioleaching method, compared to the past studies, reduction of the reagents consumption was shown
possible, while facilitating Au dissolution.

(2)Precious metal bionanoparticles production: Acidophilic Fe(lll)-reducing bacterium was
successfully used for intracellular gold recovery as bio-AuNPs from highly acidic Au(lll) solutions
via a simple one-step reaction. It was also possible to accumulate precious metal nanoparticles from
the actual PCB leachate obtained from (1).

(3) Rare earth elements leaching from spent catalysts: The spent hydro-processing catalysts
contained mainly aluminum oxide and zeolite-Y as supporters for La, the active component in the form
of lanthanum oxide (La203). Biogenic citric acids were shown effective to recover La from spent
hydro-processing catalysts.
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oICP-AES(Inductively Coupled PlasmaAtomic Emission Spectroscopy)

EU

o TEM(Transmission Electron Microscope)/SEM(Scanning Electron Microscope)-EDS

e XRD(X-Ray Diffraction)

o XPS(X-ray Photoelectron Spectroscopy)
eEPMA(Electron Probe Micro-Analysis)

eRaman Spectroscopy

e XAFS (X-ray absorption fine structure)
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