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Abstract : Uranyl-peroxide compound was prepared by the reaction of excess hydrogen peroxide solution and trace uranium
in filtrate from nuclear fuel conversion plant. The COgZ' in filtrate was removed first by heating more than 98°C, because
uranyl-peroxide compound could not be precipitated by CO# remaining in filtrate. The optimum condition for uranyl-
peroxide compound was ageing for 1 hr after controling the pH with NH; gas and adding the excess H:0p of 10
ml/lit.~filtrate. Uranium concentration in the filtrate was appeared to 3 ppm after the precipitation of uranyl-peroxide
compound, and the chemical composition of this compound was analyzed to UQ, - 2NHF with FT-IR, X-ray diffractometry,
TG and chemical analysis. Also, this fine particle, about 1~2 pm, could be grown up to 4 um at pH 95 and 60C. The
separation efficiency of precipitate from mother liquor was increased with increase of pH and reaction temperature.
Otherwise, the crystal form of this particle showed octahedral by SEM and XRD, and UsOs powder was obtained by thermal
decomposition at 650 C in air atmosphere.
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Fig. 1. Schematic flow diagram for nuclear fuel powder
production.

Table 1. Compositions of AUC Filtrate from Nuclear
Fuel Powder Conversion Process

Process Components Concentration
HWR Ammonium carbonate ((NHg):C0s) | 140 g-AC/L
conversion| Ammonium nitrate (NH,NOs) | 108 g-AN/L
plant Uranium in filtrate (U) 1000 ppm
filtrate
pH 95~9.7
PWR Ammonium carbonate ((NHi):COs)| 105 g-AC/L
conversion Ammonium fluoride (NH4F) 170 g-AF/L
plant Uranium in filtrate (U) 800 ppm
filtrate
pH 9.7~10.0
HWR : Heavy Water Reactor(3F2% 4#42)

PWR : Pressurized Water Reactor(Z143F2% 922)
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Fig. 2. FT-IR spectra of uranyl-peroxide compounds
at room temperature(d), 350C(c), 540C(b) and
650C(a), respectively.

Table 2. Chemical Analyses for Uranyl-Peroxide Com-

pound
% Calculated
Elements for Uranyl- |Bachmann et al.| Our Exp.
peroxide comp.
Uranium (U) 63.3 614 * 642 £ 015
Ammonia
. 957 98 + 01 99 = 0.10
(NHy)
Fluorine (F") 10.1 104 £ 0.1 98 + 020
peraidic 85 88+ 01 |89+ 0%
Ofas CO&) ’ R R

* Two atoms of peroxidic oxygen per molecule of UQ,
* impurities : HxO, Fe
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Table 3. Powder Diffraction Pattern of Uranyl-Peroxide Compound (CuKa radiation)

Calculated Experimental Data Calculated Experimental Data
sin8X10° | d (A) | sin®8X10° Ul d(A) | sin’8X10' | d(A) | sin®X10° b d (4)
1734 5.849 1745 100 5831 1480.6 2.002 1474.3 21 2.006
3336 4217 3296 25 4242 1564.6 1.947 1560.8 12 1.949
4910 3455 492.3 30 3471 15985 1.927 1591.3 13 1.931
525.4 3.360 520.7 51 3375 1621.2 1912 1616.9 8 1915
10156 2.417 1008.9 10 2.425 2097.8 1682 20894 6 168
250 100 e -8
200 80
; 150 H,0, addition £ 60
; \\\ \ - 1ml H —m 60°C, 100 ppm
g W\ - 2m £ —— 60°C, 1000 ppm
g 100} \\ F 4
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Fig. 3. Effect of the addition of hydrogen peroxide
solution.
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Fig. 4. Particle size disributions of the uranyl-peroxide
compounds prepared under the different tem-

perature and concentration.
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Table 4. Uranium Concentrations in Filtrate and Filtering Rates of Uranyl-Peroxide Compound According to
Changes of pH and Temperature
Reaction Temp.(at Room temp.) Reaction Temp. (at 60C)

U concentartion in Filtering Rate, U concentration in Filtering Rate,
i filtrate cm’/min + cm’ pH filtrate em*/min - em’
82 10 ppm 208 X 10° 82 78 ppm 252 X 107
88 59 " 251 " 88 30 " 278 "
92 48 248 " 92 30 " 2.80 “
95 30 " 1.85 " 95 1.8 " 2.01 "

gy e
ksiall

Fig. 5. SEM photographs of uranyl-peroxide com-

A FE

pounds prepared at room temperature (a) and
60T (b), and (c) corresponds to the magnifi-

cation of (b).
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