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Abstract: This study provides the treatment methods of liquid wastes from the dissolution/purification process of
nuclear fuel raw material and the fabrication process of nuclear fuel powder. One of the treatment methods is to
process liquid waste from uranium raw material dissolution/purification process. This waste, of the strong acid,
can be reused to dissolve the fine ADU particles in filtrate which is ADU waste of pH 8.0 converted from AUC
waste after recovery of uranium. To dissolve the fine ADU particles, ADU filtrate was pretreated to pH 4.0 with
the dissolution/purification waste, and then mixed with the lime to pH 9.2 and aged for 30 minutes. From this
processing, uranium content of the filtrate was decreased to below 3ppm. The waste from fuel powder fabrication
is emulsified solution dispersed with fine oil droplets. This emulsion was destroyed effectively by adding and mix-
ing the nitric acid with rapid heating at the same time. After this processing, Na,U,0; compound is produced by
addition of NaOH. Optimum condition of this processing was shown at pH 11.5, and uranium content of the fil-
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trate was analyzed to 5ppm. To remove the trace of uranium in the filtrate, lime should be added. Otherwise, 4N

nitric acid was used to destroy the emulsion directly, and then lime was added to this waste. Uranium content of

the treated filtrate was below 1 ppm. In addition to these wastes, the trace of uranium in filtrate after recovery

of uranium from the AUC waste which is produced during PWR powder preparation, is treated with NaOH to

takeup fluorine(F) in the waste because fluorine is valuable and environmental toxic material. In the finally treat-

ed waste, uranium was not detected.
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Fig. 1. Block diagram for nuclear fuel preparation process.
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Table 1. Characteristics for Wastes from the Nuclear Fuel Powder Fabrication Process

[tems

Characteristics

Form
Uranium concentration
20 days settling upper solution
lower solution

Filtering

Emulsion type(fine oil* droplet dispersed)
about 300ppm
100ppm
1500ppm
Not filtering(Whatmann No. 42 Filter paper)

% Qil : Grinding oil(demi-water+2wt% cutting oil)

Table 2. Emulsion Phenomena for the Addtion of the Emulsion Destabilizer and Treatments
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Ireating temperature

Phenomena

Methyl alcohol(covalent)
Acetone(covalent)
Al(OH);(inorganic salt)
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