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Abstract—Simulated liquid radwastes containing aqueous boric acid and cobalt as its pseudo-activity source
were crystallized in the cooling CMSMPR crystallizer. Cobalt and boric acid concentration in the simulated
solution and the flow rate of feed were varied at each run. The effects of cobalt on the growth and nucleation
rate of boric acid were analyzed through the steady-state population balance with respect to boric acid.

The presence of cobalt in the boric acid solution resulted in the reduction of growth rates and the increase of
nucleation rates of boric acid compared with the crystallization rates of pure boric acid solution. And the results
showed that there was no habit modification of boric acid crystals in spite of the presence of Co(II) and
distribution coefficients for Co(II)  defined as the ratio of the Co (II) concentration in the boric acid crys-
tals to that in the boric acid solution, were found to be less than unity.

Relationships permitting the prediction of nucleation and growth rates at various Col(Il) concentration
and/or residence time(i.e. flow rate) within this experimental ranges were obtained. And within the experimental
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range of initial Co (11}

concentration kinetic relationships between crystallization rates of boric acid and

supersaturation, Co (II) concentration, and suspension density were found as follows;
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Fig. 1. Schematic diagram of experimental app-

aratus.

1. Crystallizer 11, Feed temperature
2. Impeller controller

3. Baffle 12, Glass filter

4 . Thermocouple 13. Feed tank

5. Variable speed motor 14. Coolant bath and
6. Flowmeter circulator

7. Pump 15. Crystallizer

8. Needle valve temperature

9. Thermometer controller

10. Condenser 16. Solenoid valve
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C. : Co () concentration in crystal, g Co
(II)/ g boric acid crystal

C; : Initial impurity concentration in feed,
mole Co (II)/mole H3BO;

C.» ¢ Inlet solute concentration, g H3BO;/
100 ml feed solution

C, : Co () concentration in solution, g Co
(I) / g boric acid in solution

Cs : Saturated solute concentration, g Hj-
BOj3 / 100 ml solution

G . Crystal growth rate, mm/min

i»j : Order of nucleation rate related growth
rate and suspension density, respectively

K : Impurity distribution coefficient, g Co

() per g of boric acid crystal/g Co (II)
per g of boric acid in solution
k : Order of nucleation rate related initial
Co(Il) concentration
k., ks: Rate constants for growth rate
k., ki, k7 : Rate constants for nucleation rate
k, : Volumetric shape factor
L Crystal size, mm
L.» : Weight-weighted mean crystal size, mm
M Suspension density, g H3BO3; /100ml
slurry

n Population density, No./mm 100 ml -
slurry

n° : Nuclei population density, No./mm 100
ml-slurry

S . Supersaturation, g HyBO3; / 100 ml-
slurry

Greek Letters

4 : Crystal density, g/cm3
T 1 Mean residence time, min
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