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Highly-Selective Recycling System for Rare Metals Using Soy Protein

Tatsuo MARUYAMA"

Department of Chemical Science and Engineering, Kobe University, Kobe 657-8501

ABSTRACT

Various proteins have specific interactions with metal ions, which play essential
roles in a living cell. Here, we found that various proteins selectively adsorbed
precious metal ions from a mixture of various base metal ions at a wide range of pH
values. Studies on the elect of pH and of the CI” concentration on the adsorption
indicated that forms of a metal-complex affected specific interactions of proteins
with precious metal ions (Au** and Pd*"). We then investigated soy protein and
several types of protein-rich biomass as adsorbents for precious metal ions. In the
presence of various base metal ions, Au*" and Pd** were also selectively adsorbed
onto soy protein and the biomass tested. In the study of individual adsorption
experiments, remarkable amounts of Au®* were adsorbed onto these protein-rich
biomass. We propose an environmentally-friendly recycling system for precious
metal ions using protein-rich biomass. Soy Protein Research, Japan 14, 131-134, 2011.

Key words : precious metal ions, protein-rich biomas, selective adsorption,
environmental-friendly recycling
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Fig. 1. Competitive adsorption of various metal ions
onto pure proteins in an aqueous solution
containing various metal ions. (pH 1, metal ions
10 ppm each, protein 0.2 g/L each)

Table 1. How many metal ions can single molecule of
proteins adsorb?

Protein Lysozyme BSA Ovalbumin
Pd ions 14+ 2 65+ 2 38+ 3
Au ions 3 25+ 1 15+ 2
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Fig. 2. ECect of pH to Pd- and Au-adsorption onto pure proteins.
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Fig. 3. Competitive adsorption of metal ions onto protein-rich biomass in an

aqueous solution containing various

metal ions. (pH 1, metal ions 10 ppm each, protein 0.2 g/L each)
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pHO 0.6, at room temp. for 24 h)

g. 4. Metal ion-adsorption capacity of protein-rich biomass. (protein-rich biomass 04 g/L, metal ions 200 ppm,
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