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Abstract Mechanisms and conditions for rounding of AUC particles were examined during AUC precipitation.
Rounding of AUC particle was possible only by external circulation using pump, not by internal circulation using
agitator. The rate of AUC rounding (dn,/dt) was proporational to operation conditions such as magma density
(Mg g-U/D), turn over ratio (To) and impeller tip velocity of pump (U); dn,/dtcM, - To - U% The validity of this
relationship was qualitatively confirmed by comparing the expermental results. Two rounding mechanisms were
suggested. One is crack formation mechanism and the other etch-pit formation mechanism on the surface of
AUC particle. It was found that the crack formation is more dominent at the initial stage and the etch-pit
formation at the final stage of the AUC precipitation.
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Fig. 1. Schematic diagr:;m for AUC and ADU processes.
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Fig. 2. Experimental appratus for AUC precipitation
by internal mixing method.
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Fig. 3. Schematic diagram of the experimental
apparatus for AUC precipitation by external circulation.
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Step 1: Preheating (NH3 and CO2 feeding)
Step 2: AUC precipitation (UNH feeding)
Step 3: Cooling (Ageing)
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Fig. 4. Operation mode for AUC precipitation.

Table 1
Operation condition of AUC crystallization

Initial  Preheating AUC Remarks
feeding precipitation
H,0 v/3
UO,(NO), 2/3v 150 min
CO, 2u 3.6u feeding
NH; 4u 6.6u

v: total working volume, u: total uranium moles.
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Table 2
Experiment data of AUC precipitation by internal and external mixing methods at reactor size of 1/
Mixing RPM/ Working U Magma Temp. Feeding material, M pH
type flowrate volume  concen. density °C

(!/min) U] (g/l) (g/h NH/U CO,/U U
Internal 1700/ - 0.5 140 93 60 16.0 32.0 0.39 8.3
External 3600/4 0.5 140 93 60 10.6 5.9 0.39 8.2
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Fig. 5. SEM photographes for AUC powders obtained from different mixing methods. a) internal circulation
method b) external circulation method.
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Fig. 6. Changes of uranium concentration and magma
density in solution during AUC precipitation (U-400

g-u/D).
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Fig. 7. Particle size distribution of AUC obtained
during precipitation.
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Experiment data of AUC precipitation with working volumes of 0.5, 5, 30, 60 and 100!

No. Pump Dia. max. Reactor Turn

U-Conc. Magma Crystal

Size, pm Surface  Remark Pump

NG N =

(rpm) (cm) flow volume over g-U/l  density shape Med. Max. C.v. Character type
o O ratio, T, /D

3600 3 20 05 40 140 90 rounded 20 70 0.47 rough a, b magnetic

3600 3 20 30 067 140 90 original - - - - a magnetic

1700 5 20 5 4 140 90 rounded 30 90 0.3 rough b, ¢ centrifugal
3600 3 20 5 4 140 90 rounded 25 80 0.45 rough - magnetic

3600 10 180 60 3 280 185 rounded 28 85 0.52 rough c magnetic

1700 10 120 60 2 400 267 rounded 33 90 0.3 smooth b centrifugal
1700 12 220 100 2 400 267 rounded 36 90 0.39 smooth c centrifugal

Comparison of turn over ratio {a), of pump speed (b) and of magma density (c).
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Fig. 9. Surface character of AUC particle with uranium
concentration (upper: 140 g-U/l, below: 400 g-U/]).
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