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Table 1 Langmuir constants and thermodynamic parameters for the adsorption of palladium(ll) with EDTSC
at 283, 303 and 323 K.

Om

Temperature [K] ol kg™l K. [m® mol™] AG [k Jmol?] ASIKmol™Y] AHy [k I mol™]
mol kg
283 2.3 14.5 -6.3 16.3
303 2.3 14.0 -6.7 16.4 -1.7

323 24 13.2 -6.9 16.3
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Fig. 10 Effect of concentration of chloride

ion on pseudo-first-order rate constant.
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Fig.11 Breakthrough curves for adsorption
of palladium(ll) on EDTSC at different

space velocities.
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Abstract

We have developed some kinds of new adsorbent using chitin and chitosan to recover precious
metals and valuable metals for recycling and reuse and to remove toxic or harmful metals from plating
wastewaters. Although chitosan as it is exhibits the adsorption ability for metal ions, its adsorption
selectivity and capacity was much improved or enhanced by introducing a variety of functional groups
(thienyl-, pyridylmethyl, thioether, oximes, ketones, alkylthiourea, aminothioether, dithioethane, thiol,
phosphonic acid, carboxylic acids etc.) which have special affinity to some specified metal ions. The
metal-templated N-pyridylmethylchitosan showed the high selectivity for templated precious metals
and base metals from plating wastes, which is due to the recognition of the configuration of complex
formation of these metals. The highly porous chitosan microspheres with throughpores were prepared
by concentrating the chitosan solution in O/W/O emulsion with NaCl W/O emulsion. The crosslinking
and the introduction of chelating ligands to the microspheres were performed at the same time using
aminoethanethiol or ethanedithiol to prepare the N, S or S, S ligand containing-chitosan derivatives.
The highly porous chitosan microspheres with these ligands showed the high selectively to palladium
and platinum over gold. The adsorption rate of palladium on these microspheres is very fast, indicating
that these are very useful as adsorbents for perfusion chromatography for palladium and gold from
hydrochloric acid. The morphology of the newly synthesized adsorbents was also examined to
optimize their operability in the adsorption and recovery of metals.

Key words: chitosan derivatives, adsorption, plating wastes, precious and useful metals,

perfusion chromatography,



