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ABSTRACT

This study was invesligaled on the recycle feasibility of the wasle AC {Ammonium Carbonate) solution produ-
ced in a commercial AUC (Ammonium Uranyl Carbonate} conversion plant. AUC particles were produced with
the AC solulion which was prepared with AC solid-agent instead of ammomia and carbon-dioxide gases. As
the results, parlicles of monoclinic shapes has been obtained regardless of the pH change if the carbonate
concentration is sufficienl in the mother liquor. Also, a lot of twinned or aggregated pariicles were formed
in case of the increase of pH in the reaction sysiem, but not affected in the change of temperature. Consequen-
tty, the characteristics of the particles which converled from AUC were produced with AC solution to UQ,
particles, specilic surface area, shape, sintered density, and others were sunilar to thal of the particles which
were produced with gases only, when the pellets are fabricated in the nuclear fuel manulacturing process.
So the waste AC solution which is produced in the commercial AUC conversion plant, is passible lo recycle.
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Fig. I. Schematic flow diagram for the preparation
process of nuclear fuel powder.
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Fig. 2. Schematic diagram of the expermmental appa-
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Fig. 3. The fraction of the carhonate ion according lo
pH change.

Table 1. Distribution of Carbonate Species as a Func-
tion of pH of Waler.

- Fraction of total carbon dioxide present as;
i HCO; | HCO, COg*
70 01833 | 08113 0.0004
75 0.0683 0.9303 0.0014
80 0.0225 0.9728 0.0046
8.5 00072 0.9783 00145
90 0.0022 0.9530 0.0448
9.5 0.0006 0.8701 00129
10.0 0.0002 0.6801 03197 |
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Fig. 4. FT-IR spectrum for the AUC powder produced
with AC solution.
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Fig. 5. Fluorescent spectrum for the AUC powder pro-
duced with AC solution,
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Fig. 6. SEM photographs for the shape of AUC par-
ticles.
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Fig. 7. SEM photographs for the shape of AUC particles produced with AC solution at different pH.
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Fig. 8. Particle size distributions for the AUC particles
produced with AC solution al room tempera-
ture.
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Table 2. Comparison with PWR Specification and Ex-
perimental Powder,

l Specification | Experimental
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| O/U ratio (—) 208215 | 2095~2.195

\ Moisture Content (%) <04 02~0.3
10.6 -
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Sintered Censity (gicm)
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220 222 224 226 228 230
Compactng Pressure (fonfem®

Fig. 9. Sintered density vs. compacting pressure.
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