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Abstract

Crystallization procedure is considered to have an adaptability to new reprocessing process based on the
PUREX process because it has an advantage in recovering rather pure uranium from contaminated uranium
solution without reagent. Up to now, a small-scale uranium test has been performed to confirm an applicability
of crystallization.

Hydrated uranyl nitrate (UNH) crystal from crystallization procedure is fed to the conversion process
into UO, for the fabrication of nuclear fuel. One requirement is that feed material should be UNH crystal or
molten salt, not solution. Because additional reagent or water are needed to make UNH solution from crysta
and it would cause reducing the advantage of crystallization procedure due to increasing amount of reagents.

In this study, processes for the conversion into metal oxide, including applied in common industry, were
investigated to formulate concepts of processes for conversion of UNH to have new advantages. In each process,
product characteristics, operating simplicity and operating cost are compared. As a result, several processes,
such as freeze dry, exchange of reagents in solution, agitated bed and spray pyrolysis, are selected to have a
possibility of the advantages over conventional process. Additionally, process flow sheets and concept images

on these selected processes are shown.

This work was performed by Mitsubishi Materials Corporation under the contract with Japan Nuclear Cycle
Development Institute.
JNC Liaison : Recycle Process Technology Group, Advanced Fuel Cycle Technology Division,

Waste Management and Fuel Cycle Research Center, Tokai Works

* Mitsubishi Materials Corporation
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C.D.Harrington etal  Uranium Production Technology,
D.Van Nostrand Company(1960)
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No0.80-4(1991)
R.W.McKee : "A survey of the application for the fluidized-bed UNH denitration
process at hanford", HW-47639(1956)
S.Simecek : "The integrated fluid-bed system"”,MCW-1478(1963)
A.G.Fane : "The thermal denitration of uranyl nitrate in a fluidised bed reactor”,
AAEC/E-284(1974)
J.L.Woolfrey : "The preparation and calcination of ammonium uranates - a literature
survey - " AAEC/TM-476(1968)
P.A.Haas : "A comparison of processes for the convension of uranyl nitrate into
ceramic-grade UO2", Nuclear Technology, Vol.81, 393(1988)
F.G.Kitts : "Pilot-scale demonstration of the modified direct denitration process to
prepare uranium oxide for fuel fabrication evaluation", ORNL/TM-12726(1994)
J.M.Dotson et al : "Technical development of the coprecal(coprecipitation-calcination)
co-conversion process"”, A.1.C.H.E.89th National Meeting, Portland, Oregon,
August17-20(1980)
K.A.Burrill et al : "Chemical denitration of agueous nitrate solutions”,
AECL-9500(1987)
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A.V.Ananiev et al : "Heterogeneous catalytic denitration of nitric acid solutions",
Radiochimica Acta, Vol.78, 145(1997)

®3)
7-61819 ”
3-261622
7-17717 "
8-184690 ”
9-501906 ”
11-513967 ”

11-513967 ”

59-39375 ”
60-31765 ”
60-45933
60-45934
6-94889 "
8-179087 ”
11-101889 ”
2001-215295
5-221649 ”
9-33688 "
11-11950
No0.3041136 "Flame denitration and reduction of uranium nitrate to
uranium dioxide"
No0.5628048 "Process for obtaining uranium trioxide by direct thermal
denitration of uranyl nitrate"
No0.6110437 "Method for preparing a mixture of powdered metal oxides
from nitrates thereof in the nuclear industry”
No0.4585634 "Process for the production of uranium trioxide having a
large specific surface from hydrated uranyl nitrate"
No0.4687601 "Process for the preparation of pulverulent metallic oxides
from metallic nitrates"
No0.4399106 "Reactor for preparing uranium trioxide™
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