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In chapter 1:

As background of this doctoral thesis, the current generation status and types of waste containing uranium were
described. In addition, the decontamination technologies of them were summarized and issues of them were pointed
out.

In chapter 2:

The dissolution behaviors of uranium waste in ionic liquids (ILs) and deep eutectic solvent (DES), and the
electrochemical reactions of dissolved uranium species in ILs and DES were investigated. Consequently, 70% of
uranium component in the spent sodium fluoride (NaF) adsorbents was dissolved into 1-butyl-3-methylimidazolium
chloride (BMICI). The leached uranium species were found to exist as the uranyl(VI) complexes with the mixed
ligands of F~ and CI'. In addition, it was suggested that the uranyl(V1) species in the present system are reduced to
the unstable uranyl(V) species, followed by the disproportionation to U(VI) and U(IV). On the other hand, 92, 97, 82
% of uranium in the spent NaF, inactivated alumina and filter aid were dissolved into choline chloride-urea eutectic
(CCU). It was found that uranyl(V1) species in CCU are reduced to the unstable uranyl(V) and deposited by the same
mechanism as BMICI. These results indicate that uranium can be recovered from sludge and adsorbent using ILs and
DES.

In chapter 3:

An aqueous process for the recovery of uranium from calcium fluoride (CaF,) sludge using hydrochloric acid (HCI)
with aluminium chloride hexahydrate (AICI;.6H,0), and hydrogen peroxide (H,O,) was examined. Ultimately, 99.9
% of uranium in CaF, sludge was dissolved in hydrochloric acid. In addition, 99.9% of uranium was precipitated at
pH 3 using H,;0,. These results indicate that uranium can be recovered from CaF, sludge using HCI with
AICI3.6H,0.

In chapter 4:

Adsorption behaviors of U(VI) onto polyvinylpolypyrrolidone (PVPP) were investigated. Scatchard plots for the
adsorption of U(VI) onto PVPP at various HCI and uranium concentrations were examined. The result indicated that
PVPP has two types of binding sites, and the contribution of the strong and weak binding sites decrease and increase
with an increase in [HCI], respectively. Furthermore, it was found that The Partition Coefficients (Kd) of U(VI) in
1.0 M HClI is 10 times larger than those of Na(l), and Al(l11). In addition, U(VI) was desorbed selectively from PVPP
using water and pure uranium was easily recovered from eluates. These results indicate that pure uranium can be
recovered from sludge waste containing fluorine using PVPP.

In chapter 5:

Precipitation behaviors of uranium in the HNOj; solution prepared by dissolving sludge wastes containing iron using
N-cyclohexyl-2-pyrrolidone (NCP) were investigated. Consequently, uranium was selectively precipitated from the
HNO; solutions containing Fe(ll1), Al(111), F~ and SO,”, and the precipitation ratio of uranium became 97.7 % at
[NCP]/ [U(VI)] = 20. The content ratios of uranium in the calcined precipitate obtained by NCP treatment were more
than 72 wt %, which was in accordance with the conditions of uranium ore concentrate defined by Converdyn Corp.
These results suggest that pure uranium can be recovered from wastes containing iron using HNO; and NCP.

In chapter 6:
Based on the results obtained from each chapter, the conclusion in this doctoral thesis was summarized.
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