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In recent years, deep apprehension is arising for depletion of geological res
ources of various metals. As a solution to obtain metals from other sources,
| recovery and reuse of useful metals from industrial waste water and urban
mines are very essential. For selective adsorption, appropriate choice of adso
rbents is very important. The most typical index is the hardness and the sof
tness of Lewis acids containing metals and Lewis bases as adsorbents. For e
xample, the hard cations, such as Co?*, Zn2*, Cu2*, and Ni2*, typically requir
e hard bases for their selective adsorption. For example, B-diketone structure

has high affinity with the hard metals. Noble metals, Au*, Ag*, Pd?*, and

Pt2+ are classified into metals with very soft cations. The adsorbents suitable
for these metals include sulfur functional groups having very soft Lewis ba
sicity and potential ability of introduction into various organic structures. Ac
cordingly, the author developed the polymers having coordination abilities to
soft and hard metals and conducted the metal adsorption.

Poly(1-oxodimethylene) was synthesized via oxidation of poly(vinyl alcohol)
with a hydrogen peroxide/ hydrobromic acid system. Based on the repeating
B-diketone structure of poly(1-oxodimethylene), application of
poly(1-oxodimethylene) as a polymeric ligand was also investigated. The content
of the carbonyl groups in poly(1-oxodimethylene) depended on the amount of
water added, and lower amounts of water were suitable for efficient oxidation due

to higher acidity of the reaction system. The highest content of carbonyl groups




was estimated to be above 88% by the titration with-hydrazine that reacted with
the carbonyl groups in poly(1-oxodimethylene). The obtained

poly(1-oxodimethylene) complexed with Cu and Ni ions under basic conditions.

Next, novel hydrophilic sulfur-containing adsorbents for noble metals were
prepared by the radical terpolymerization of a methacrylate bearing
dithiocarbonate moieties (DTCMMA), hydrophilic monomers, and a cross-linker.
The resulting adsorbents efficiently and selectively adsorbed noble metals (Au,
Ag, and Pd) from various multi-element aqueous solutions at room temperature
owing to the thiocarbonyl group having high affinity toward noble metals. The
metal adsorption by the adsorbents proceeded by simple mixing followed by
filtration. The noble metal selectivity of the adsorbent obtained from DTCMMA
and N-isopropyl acrylamide was higher than the adsorbent obtained from
DTCMMA and N,N-dimethyl acrylamide due to the lower non-specific adsorption.
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