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Abstract—The crystallization rates of AUC(Ammonium Uranyl Carbonate) by semi-batch operations in the slab-

type precipitator were studied.

From the moment transformation of population balance equation and the experimental data of particle size distri-
butions, secondary, effective nucleation and growth rates were obtained. These rate laws were determined as a concen-
tration term of uranium in mother liquor or slurry. Particularly, the population densities of smaller particles than 15 #m
were high due to attrition of large particles during circulation by the centrifugal pump.
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Fig. 1. Flow diagram of AUC crystallization pro-
cess.
1. AUC Precipitator

Np

6. UNH Feeding Pump

2. Nozzle Box for 7. Deionized Water Tank
Gas Absorption 8. Hot Water Tank

3. Circulation Pump 9. Sampling Tap

4. Product Pump 10.Solenoid valve

5. UNH Storage Tank PIl. Pressure indicator

Table 1. Operation. conditions of AUC crystal-

lization.

1. Initial volume of water 3 L

2. U-Concentration of UNH 3399 g-U/L
3. Feedrate of COy 5.3 L/min
4. Feedrate of NHj 7.8 L/min
5. Feedrate of Ny 1.0 L/min
6. Temperature 55+2 °C

7. Feedrate of UNH 7.4-24.2 cc/min
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NOMENCLATURE

: Order of secondary nucleation rate

: Overall nucleation rate.(#/L-min)

: Exponent of slurry concentration

: Effective nucleation rate (#/L-min)

: Secondary nucleation rate (#/L-min)

: Uranium concentration in solution (g-U/L)

: Coefficient of varience

: The fraction of secondary nuclei growing
to large size (B,/B)

o-ntn numf‘wcmw

G : Overall growth rate (¢m/min)
g : Order of growth rate
k., : Coefficient of effective nucleation rate
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: Coefficient of growth rate

: Coefficient of F,

: Coefficient of secondary nucleation rate

: Surface area shape factor of particle

: Volume shape factor of particle

: Particle size (1#m)

. Nuclei size (zm)

: Mean particle size (xm)

: Slurry concentration (g-AUC/L)

. Population density per unit volume (#/#m-L)

. Population density (= nV) (=#/pm)

: Population density of effective nuclei (at
L=0) (#/um)

: Population density per unit weight (#/um-g)

. Population density of nuclei (at L = O} per unit
weight (#/um-g)

: Population density of nuclei

: Supersaturation

: Operating time (min)

: Operating volume of crystallizer (L)

: Exponent of population density

: Constant of population density

Greek Letters

r
R.l-.l " S

®

© 00 =~

10.

: Dirac delta function

: Volume fraction of solution

: The j th moment of the population density

: The effective j th moment of the population
density

: AUC particle density (2773 g/L)
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