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Abstract: Effects of reaction conditions such as power input and feeding time and feeding mode of reactants on the reaction crystallization of
lanthanum oxalate in semi-batch reactor were investigated experimentally. Even though the crystal size distribution of lanthanum oxalate was
always monomodal, its mean crystal size was significantly varied with the reaction conditions. As the power input and reactant feeding rate
increased, the mean crystal size was reduced and the relative induction time was prolonged. The mean crystal size produced in oxalic acid feeding
mode was smaller than that in lanthanum chloride feeding mode, but the trend of the relative induction time with the feeding mode was reverse to
that of the mean crystal size. The crystal morphology of lanthanum oxalate, which was produced within the ranges of the reaction conditions in
our experiment, was maintained as a needle shape.
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Figure 1. Designs of Rushton type standard reactor and six-
paddle turbine impeller.
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Figure 2. Schematic diagram of experimental apparatus.
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Figure 3. Typical crystal size distributions of Las(CoQs); with
relative transition time at feeding mode of (COOH)..
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Figure 4. Variation of the mean crystal size of Lax(C:04); with
relative transition time at feeding mode of (COOH),.
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Figure 6. Effect of feeding time on the relative induction time
of Lax(C204)3 with feeding modes of LaCls and (COOH)s.
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SAHOE AAol AYrtE FHdE A 1)Kz g= AL g. ' Newton's-law proportionality factor
o 2 gloir) ke  : Growth rate constant [m/s]
kx 1 Nucleation rate constant [#/m’-s]
5. 2 2 L : Characteristic crystal length [m]
Li-ij * Mean crystal size [m]
Rushton type®] single-jet W4 w&7)ojA wgr e = m ¢ Order of growth reaction
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n : Order of nucleation reaction

n(L) : Population density [#m’-s]

* Rotational speed [#/sec]

: Power number

: Power consumption [W]

. Supersaturation Ratio

: Time [min]

tr : Feeding time [min]

Vw : Working volume of crystallizer [mL]

I

Greek letter

e Power input [m¥s’]
: Relative reaction time(=t/tr)
6r : Relative induction time(=t/tg)
: Solution density [kg/m’]
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