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Development of new inorganic-biomass adsorbents using sol-gel method and establishme
nt of innovative separation process for critical metals

BABA, YOSHINARI
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New adsorbents using chitosan with the primary amine and lignin with phenolic and
hydroxyl groups were developed to elucidate the relationship between their chemical structures and selecti
vity for critical metals. We also found that the adsorbents prepared by the ion-imprinting method were abl
e to recognize not the ion-size of target metal ion but its complex structure. The hybrid adsorbents of si
lica/chitosan derivatives with through-pores also were obtained by cross-linking the chitosan derivatives
with silica (TEOS) using the sol-gel method. The hybrid adsorbents exhibited the high selectivity for prec
ious metals while those on lignin exhibited the selective adsorption for base metals such as Pb, Cd and Zn
. Silica/chitosan derivatives achieved the space velocity (SV) of 50-500 folds over the conventional SV in
column method. Chitosan-coated filter was also prepared by a dipping method, and selective recovery of In
over Ga from industrial wastes was established using this filter.
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Fig.1 Adsorption percentage of metalson GALC
and GAALC from HCI solution.
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Fig.2 Effect of HCI concentration on the adsorp-

tion percentage of metal ions on BEPS and BPPS.
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Fig. 3 Effect of contact time on the adsorption
percentage of on QNOC from 0.1 mol dm®HCl.
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Fig. 4 Effect of HCI concentration on adsorption
percentage on QNOC.

P(1V) Pd(1)  Au(lll)
NH; NaOH
Desorption percentage [%
e Py
1mol dm® ammonia(ag) 11 0.0 432
1 mol dm™ NaOH 36 11 59.2
3 mol dm™® NaCl 0.0 61.1 50.0
3mol dm® HCl 100.0 70.6 719
1 mol dm’® thiourea 97.3 61.8 100.0
1 mol dm”® thiourea+HCl ~ 96.0 100.0 100.0

Table 1 Desorption percentage of Pd(l1), Au(lll)
and Pt(1V) from QNOC with desorption reagents.

5 QNOC
Pd(I1) (460, 233, 113, 46 h?)
460 h* 630 Pd(11)
233 113 46 ht
1200 1400 2060 Pd(11)
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Fig.5 Breakthrough curves for Pd(II) adsorp-
tion on QNOC.
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Fig. 6 Desorption curve of Pd(II) from QNOC

column.
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