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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 any reagents. Up to now, a small-scale uranium test has been
performed to confirm an applicability of crystallization.

We have a suggestion to increase the amount of product from crystallization procedure.
Firstly, we keep the UNH solution at the first degree of super-saturated concentration before
crystallization. While keeping the degree, primary nucleation progresses in the solution. This
treatment will increase the amount of UNH crystal from the solution by the time.

Our other suggestion is to increase the decontamination factor of product. For this purpose,
we should restrain secondary nucleation due to increase the size of UNH crystal. If the UNH
solution is kept at degree between saturated and super-saturated concentration, it would cause to
increase the size of UNH crystal while crystalizing.

In this study, we estimate the degree of super-saturated concentration of UNH solution

concerning the reprocessing process.

Thiswork 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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2312 6

211 2312
log(t-Tw) log(t-Tw) log(t-Tw)
0.00 47.2 157 4.00 28.2 1.26 8.00 24.8 117
0.17 45.8 155 4.17 27.8 125 8.17 24.6 1.16
0.33 44.6 154 4.33 27.4 124 8.33 24.3 1.16
0.50 435 153 4.50 26.9 1.23 8.50 24.1 1.15
0.67 124 151 4.67 26.3 121 8.67 239 114
0.83 41.3 1.50 4.83 26.2 121 8.83 23.7 114
1.00 40.2 1.48 5.00 26.2 121 9.00 235 1.13
117 394 147 5.17 27.8 125 9.17 233 112
1.33 384 1.45 5.33 28.4 1.26 9.33 232 112
150 37.6 1.44 5.50 28.3 1.26 9.50 230 111
1.67 36.8 1.43 5.67 28.1 1.26 9.67 22.8 111
1.83 36.1 142 5.83 279 125 9.83 226 1.10
2.00 35.3 1.40 6.00 27.6 125 10.00 | 224 1.09
217 34.5 1.39 6.17 274 124
2.33 339 1.38 6.33 27.2 124
2.50 33.2 1.37 6.50 26.9 1.23
2.67 325 135 6.67 26.6 122
2.83 320 134 6.83 26.4 121
3.00 314 133 7.00 26.2 121
3.17 30.8 132 7.17 26.0 1.20
3.33 30.3 131 7.33 258 1.20
3.50 29.7 1.29 7.50 254 1.19
3.67 29.2 1.28 7.67 252 1.18
3.83 28.7 127 7.83 25.0 1.18




2.1-2 2.3.1-3
log(t-Tw) log(t-Tw) log(t-Tw)

0.00 47.6 158 5.00 255 1.19 10.00 | 214 1.06
0.17 46.1 156 5.17 253 1.18 10.17 21.3 1.05
0.33 451 155 5.33 249 117 10.33 211 1.05
0.50 438 153 5.50 24.6 1.16 1050 | 20.8 1.03
0.67 42.6 151 5.67 24.1 1.15 10.67 20.8 1.03
0.83 417 1.50 5.83 23.9 114 10.83 20.7 1.03
1.00 40.6 1.49 6.00 234 1.13 11.00 20.6 1.03
117 39.3 147 6.17 232 112 11.17 204 1.02
1.33 38.7 1.46 6.33 227 1.10 11.33 20.2 101
150 38.0 1.45 6.50 226 1.10 11.50 20.0 1.00
1.67 37.1 1.43 6.67 223 1.09 11.67 20.0 1.00
1.83 36.0 141 6.83 221 1.08 11.83 20.0 1.00
2.00 35.1 1.40 7.00 220 1.08 12.00 19.7 0.99
2.17 344 1.39 7.17 21.8 1.07 12.17 19.6 0.98
2.33 34.1 1.38 7.33 21.8 1.07 12.33 19.3 0.97
2.50 333 1.37 7.50 22.7 1.10 12.50 19.3 0.97
2.67 324 1.35 7.67 233 112 12.67 19.3 0.97
2.83 32.0 134 7.83 234 1.13 12.83 19.0 0.95
3.00 314 133 8.00 23.3 112 13.00 19.0 0.95
3.17 30.9 132 8.17 232 112 13.17 19.0 0.95
3.33 304 131 8.33 231 112 13.33 18.9 0.95
3.50 29.8 1.30 8.50 228 11 13.50 18.7 0.94
3.67 29.2 1.28 8.67 227 1.10 13.67 185 0.93
3.83 28.6 1.27 8.83 225 1.10 13.83 185 0.93
4.00 28.2 1.26 9.00 223 1.09 14.00 18.3 0.92
4.17 21.7 1.25 9.17 22.3 1.09

4.33 27.3 124 9.33 22.0 1.08

4.50 26.9 1.23 9.50 22.0 1.08

4.67 26.4 121 9.67 21.8 1.07

4.83 259 1.20 9.83 215 1.06
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2.1-5 2.3.1-6
(g/L)
47.2 500
40.2 499
35.3 499
314 498
28.2 496
26.2 482
26.2 401
224 360
185 328
27.9 392
30.0 429
33.0 450
(L)
47.6 401
40.6 400
351 399
28.2 398
235 398
204 393
19.3 377
184 350
16.0 320
141 303
131 292
18.6 318
21.3 337
22.9 354
245 371
23.1-1






