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Abstract: Treating methods and characteristics of waste from a nuclear fuel powder conversion plant were studied.
To recovery or treat a trace uranium in liquid waste, the ammonium uranyl carbonate(AUC) filtrate must be heated for
CO; expelling, essentially. Uranium content of final treated waste solution from fuel powder processes for a heavy water
reactor(HWR) could be lowered to 1 ppm by the lime treatment after the ammonium di-uranate(ADU) precipitation by
simple heating. Otherwise, in case of the waste from fuel powder processes for a pressurized light water reactor(PWR),
it is result in 0.8 ppm as a form of uranium peroxide such as UQ, - 2NH,F compounds. Optimum condition was found at
101°C by the simple heating method in case of HWR powder process waste. And in case of PWR powder process waste,
optimum condition could be obtained by precipitating with adding hydrogen peroxide and adjusting at pH 9.5 with am-
monia gas at 60°C after heating the waste in order to expelling CO,. As the characteristics of recovered uranium com-
pounds, median particle size of ADU was increased with pH increasing in case of HWR waste. Also, in case of uranium
peroxide compound recovered from PWR waste, the property of UsO; powder obtained after thermal treatment in air at-

mosphere was similar to that of the powder prepared from AUC conversion plant.
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Fig. 1. Block diagram for nuclear fuel powder production process.
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Fig. 2. Schematic diagram of experimental appara-
tus.
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Table 1. Compositions of AUC Filtrate from Nuclear Fuel Powder Conversion Process

Process Components Concentration
Ammonium carbonate 140g-AC/L
. . Ammonium nitrate 108g-AN/L
H.W.R conversion plant filtrate Uranium in filrate 1000ppm
pH 8.7
Ammonium carbonate 105g-AC/L
. . Ammonium fluoride 170g-AF/L
P.W.R conversion plant filtrate Uraniom in filtrats 800ppm
pH 8.5

H. W. R : Heavy Water Reactor(34:23% 94z Z)

P. W. R : Pressurized Water Reactor(7}}AS23 Az 2)

Table 2. Effects on Temperature in the ADU Precipitation

Temp. Induction period U-concentration Median particle size pH
(C) (min.) (ppm) (¢m) (=)
101 0.1 5.0 3.0 7.8

95 10 8.0 4.0 7.5
90 30 20.0 5.9 7.2
85 60 128.2 8.7 7.0
80 110 137.6 13.8 7.2
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Table 3. Filtering Rate of UO, - 2NH,F Precipitate according to Temperature and pH Changes

Reaction temperature(room temp.)

Reaction temperature(60C)

u Filtering rate U concentration H Filtering rate U concentration
P (em®/min.cm?) (ppm) P (ecm®/min.cm?) (ppm)
8.2 2.08x107? 10 8.2 2.52x107? 7.8
8.8 251x107? 5.9 8.8 2.78 X102
9.2 2.48x 1072 4.8 9.2 2.80x1072 3
9.5 1.85x 1072 3 9.5 2.01x1072 1.8
4
:’: L
E —— TR
E L = ~
5 .
:
Bl
0 1 | !
80 84 88 92 26

PH(-)

Fig. 6. Filtering rate of UO, - 2NH,F filtrate accord-
ing to temperature and pH changes.
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