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On the reaction crystalilization of lanthanum oxalate effects of operation conditions

of impeller speed, concentration and feed rate of reactant, and reaction temperature on the nu-

cleation and growth of crystals were investigated experimentally.

In general,

at low

supersaturation the analysis of crystallization processes is relatively clear. However, at high

supersaturation, which 1s usually applied in industrial crystallization, the processes are exhibited

in much complication. In this study the lanthanum oxalate was crystallized by the reaction crys-

tallization of high concentration of lanthanum chloride and oxalic acid in single - jet semi batch

reactor. Agitation of solution and suspension in the reactor influenced to enhance the reaction

process and crystal growth process which gave opposite effect on the crystallization of lantha-

num oxalate. In our experiment since increase of impeller speed gave more influence on the

reaction process rather than on the crystal growth process, the supersaturation concentration

increased with increase of impeller speed, then resulted in decrease of mean crystal size. By the

same effect of reactant concentration and feed rate, the decrease of mean crystall size of lan-

thanum oxalate was observed with increasing the reactant concentration and feed rate. In case

of Increasing reaction temperature, the mean crystal size increased. The morphology of lantha-

num oxalate crystal was not changed within the variation ranges of the operation conditions

which were applied in our experiment.
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2LaC13 + 3CzO4H2
hnd Laz(CZO4)3 + GHCI (1)

N\ Crystal growth

— Nucleation
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Fig. 1. Schematic diagram of experimental
apparatus. (1) impeller speed, (2) Rushton
type standard reactor, (3) 3-way valve,
(4) flow meter, (5) control valve, (6) by-
pass line, (7) pump and (8) feed

reservoir.
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Fig. 2. Schematic designs of Rushton type standard reactor and six-paddle turbine impel-
ler. (DT=H=10.0cm, U=0.1cm, DA=E=3.3¢m, Z=26 cm, J=1.0 cm, Q=0.42 em, L=0.
825 cm, K=26 ¢cm, W=0.66 cm, working volume=700 ml).
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Fig. 3. Typical crystal size distributions of
La,(C,0)s at LaCl; of 0.05 N, feed rate of
11.67 ml/min and temperature of 25C.
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Fig. 4. Effect of impeller speed on the

mean crystal size of La,(C,0,). at feed

rate of 11.67 ml/min and temperature of
25¢C.
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Fig. 6. Typical morphology of La,(C,0,); (a) LaCl, of 0.05 N, 1200 rpm, 11.67 ml/min, 25,
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Fig. 7. Effect of feed rate on the relative
induction time of La,(C,0,); at 1200 rpm,

and temperature of 25C.
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Fig. 8. Effect of impeller speed on the rel-
ative time of La,(C.,0,); at feed rate of
11.67 ml/min and temperature of 25%C.
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Fig. 9. Effect of temperature on the mean

size of La,(C,0,); with variation of impel-

ler speed at LaCl; of 0.05 N and feed rate
of 11.67 ml/min.
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6. Nomenclature

C . Bulk concentration

Cs : Saturate concentration

L. : Characteristic crystal length

L 41 ;2 Mean crystal size

n . Population density

S : Supersaturation ratio greek letter
7 . Relative induction time superscript
n : Order of surface reaction
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