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B Abstract

The development of technologies for recycling @tah components remains in the industrial waste
using chemical-induced extraction is describedhis tlissertation. Aminopolycarboxylate chelants
(APCs), which can form stable complexes with metathe agueous mediums, is commonly utilized
as the extractant for the recovery of valuableazandous metals from the solid industrial wastes.

Lead-Smelting Dust (LSD) and Waste Foundry San&%)yYwhich are known to include potential
toxic metals and valuable metals, such as indiuchcapper, are the solid industrial wastes, used for
the study. As a prelude to the study, the stahdlitystant of the indium with the biodegradable APCs
has been determined using the potentiometric tgalerto ascertain the complexation behavior. During
the chelant-induced treatment of the LSDs, a dfiee in the extraction of indium and lead has been
observed as attributable to the corresponding aterforms of the metal-species. The extraction of
copper from the WFS, on the other hand, was pramnaig mechanical activation by ball-mill. The
particles of WFS are comparatively large (>1f), and the mechanical force contributes to the
diffusion of metals and thereby promotes the chiatagtal complexation. The outcome of the study
suggests that the extent of complexation reactetwéen the chelant and metals in bulk aqueous
medium controls the overall extraction rate dutimg chelant-assisted treatment of wastes. However,
when cesium-contaminated soil is treated with AR@s,cesium in soils was partially removed by
ammonium ion doped tetrasodium 3-hydroxy-2,2'-irdisaccinate extractant solution, while cesium
has no known interaction ability with APCs. Therefahe reactions on the mineral surface, such as,
desorption of metal ions, chelate adsorption, lib@xchange, surface dissolution, etc. is also itapor
for the chelant-induced extraction of metals.

In conclusion, chelant-assisted extraction contad to the recovery of 88% of total indium content
in the LSD, 90% of the entire copper content in\IES, while the concentration of cesium-137 has
been decreased by 59%. Hence, the chelant-assgteatction, which is an eco-friendly metal
separation technique, is suggested to be emplayeithd recycling of toxic or valuable metals from

various wastes.
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Table 1 : Calculated overall stability constants of‘hthelate

EDTA In3 L o log B+ SD
complex | =0.1M | =05M
InLH> 1 2 1 NA NA
InLH 1 1 1 27.46+0.04 NA
InL 1 0 1 24.93+0.02 25.17+0.06
InLOH 1 -1 1 16.35+0.02 17.18+0.06
InL(OH)2 1 -2 1 NA NA
InL> 1 0 2 NA NA
EDDS In3 L " log B+ SD
complex |=0.1M | =05M
InLH> 1 2 1 28.26+0.08 NA
InLH 1 1 1 25.36+0.09 23.5+0.2
InL 1 0 1 22.16+0.05 21.25+0.09
InLOH 1 -1 1 15.55+0.05 17.49+0.06
InL(OH)2 1 -2 1 7.72+0.05 9.77+0.06
InL> 1 0 2 NA NA
HIDS In3 L " log B+ SD
complex |=0.1M | =05M
InLH> 1 2 1 NA NA
InLH 1 1 1 17.06+0.06 18.62+0.07
InL 1 0 1 13.09+0.07 15.21+0.06
InLOH 1 -1 1 8.89+0.07 10.34+0.05
InL(OH)2 1 -2 1 1.29+0.03 1.41+0.05
InL2 1 0 2 23.63+0.09 24.39+0.09
MGDA In3 L o log B+ SD
complex | =0.1M | =0.5M
InLH> 1 2 1 NA NA
InLH 1 1 1 24.25+0.05 22.28+0.10
InL 1 0 1 19.90+0.04 18.37+0.09
InLOH 1 -1 1 13.18+0.03 12.6+0.1
InL(OH)2 1 -2 1 3.14+0.03 4.53+0.06
InL2 1 0 2 NA NA
GLDA In3 L " log B+ SD
complex |=0.1M | =05M
InLH> 1 2 1 20.99+0.06 22.310.1
InLH 1 1 1 16.61+0.05 18.6+0.1
InL 1 0 1 14.81+0.05 14.6+0.1
InLOH 1 -1 1 9.78+0.03 8.76+0.09
InL(OH)2 1 -2 1 2.26+0.02 1.40+0.06
InL> 1 0 2 NA NA
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Figure 3: (a) Leaching efficiency of metafeom WFS. Concentratic
of EDTA: 50 mM, NH: 0.3 M, NaOH 0.2 M, L/S ratio: 10 mL/
temperature: 25 °C, shaking speed: 180 rgb); Electrowinnin
recovery of copper from leachate.
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Figure 4: (a) Comparison on distribution of
cesium in the soil during EDTA-assisted
washing treatment. 1: Exchangeable, F2:
Acid soluble, F3: Reducible, F4: Oxidisable,
and F5: Residual. Soil property: Red clay,
size fraction of 2000—212m (coar se sand);

(b) Removal efficiency of cesium from
artificial contaminated soil by chelant-
assisted washing treatment. Soil size
fraction: SF-3§lt and clay), Concentration
of HIDS: 50 mM, Concentration of Ni@I:

50 mM, pH 5, L/S ratio: 10 mL/g,
temperature: 25 °C, shaking speed: 180 rpm:;.
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