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Mock—up Facility for the Metallization of Uranium Oxide Powders
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Abstract

This study is to develop an process for metallization of uranium oxide powders by
lithium reduction which is one of the key unit processes of an advanced spent fuel
management process. A new approach method utilizing the porous magnesia filter to
separate and recover the uranium metal powders from the LiCl molten salt was
proposed, and the experiments were performed to evaluate the applicability of this
concept to the metallization process. A metallizer of 20 kgU/bhatch scale was made hased
on the results of the lab—scale experiments. The overall analysis of the relation among
unit processes of the mock-up facility was made considering the methods of treatment
and conveyance of the feed materials. Based on this results, operation procedure of the
mock-up metallizer and the performance requirements of the unit processes were

established.
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Table 1. Design specification of the mock-up metallizer

nl g Eepe]n

&3 20 kg U/batch
L) 5 Hkg-7] 760(0) mm x 1,300(H) mm
i gkl 700(®) mm x S800(H) mm
‘59 A4 700(®) mm x 400(H) mm
A A SUS 304L
A AC 440 V
7t ® Hol 256 kW
FHol=% 800
2 sets

Ao WS 500 rpm

Impeller

Propeller type

wekel 8125 mm

w1 Ao} A

71ge A7) 1 10 um °] st

27] : 150(®) mm x 180(H) mm, 10(t) mm

Table 2. Operation conditions of the metallizer

UsOs (kg) 10
UES-E T Li (kg) 1.63
LiCl (kg) 100
LiCl €§dANA9 L0 % % (wt%) 3
Li 4% (%) 30
kg 2% (C) 650
WHE £ (1pm) 250
od 27 Ar ¥ % (L/min) 4
Hk-g A7k (hr) 12
Agi ) PR R
ging time 03} ©4 1 10 A7
Table 3. Experimental results
12 244 22k A9
5 AE (% 97.0 99.6
s wF s (%) > 97 > 97
LiClI-LiO &89 3+& (%) > 08 > 99
449 9945 (cm”/min - cm?) 1.1" 1.2°

* 15 cm(D)*x20 cm(H) 9] magnesia filterS o] &3le] 15~2 A|7F &8
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Fig. 1. Drawing and the photograph of the metallizer.
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Fig. 2. XRD patterns of uranium oxide powders.
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Fig. 3. Uranium metal powders
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Fig. 4. XRD pattern of uranium metal powders produced.
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Fig. 5. TGA plot of uranium metal powders.
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