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Abstract — In the present study, the drowning-out crystallization of L(+)-calcium lactate was investigated in order to
develop the crystallization separation process. The crystallization of the calcium lactate was induced by injecting the
alcoholic anti-solvent into the aqueous solution of calcium lactate and the control of the calcium lactate crystal size
during the crystallization was primarily investigated under the consideration of the anti-solvent species, anti-solvent
composition and agitation speed as the key operating factors. Alcohols of methanol, ethanol, n-propanol and i-pro-
panol were used as the anti-solvent for the drowning-out crystallization. Prior to the crystallization experiment, the
solubility of calcium lactate in the water-alcohol mixture was measured along with the variation of the alcohol spe-
cies and composition, which was necessary to estimate the supersaturation level of the crystallization. By the drown-
ing-out crystallization, the calcium lactate crystals of the fabric shape were obtained. Using the ethanol as the anti-
solvent, the fabric crystals close to the needle shape were produced. However, the hairy crystals were obtained by
using the propanol as the anti-solvent. Due to such morphological features, the crystals was highly apt to form the
aggregates. The aggregation of the crystals was intensified as increasing the alcohol fraction in the water-alcohol
mixture. Meanwhile, the agitation caused the breakage of crystals, resulting in the decrease of the crystal size. There-
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fore, the crystal size in the crystallization was predominantly determined by the competition between the crystal

aggregation and breakage.
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Fig. 1. Schematic diagram of experimental apparatus.
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1. Agitator 5. Filter
2. Impeller 6. Stirrer and beaker
3. Reactor 7. Particle size analyser
4. Pipette 8. Scanning electronic micrometer
A
J
—
H %——E}}:W
[ o L
E
\ v
i | 0
|‘ > 60
D;

Da

Fig. 2. Schematic designs of Rushton type standard reactor and six-
paddle turbine impeller(D,~H=7.2 cm, D =2.4 cm, E=2.4 cm,
J=0.6 cm, L=0.7 cm, W=0.7 cm).
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Fig. 3. Solubility data of L(+)-calcium lactate measured in water-
alcohol mixtures.
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Fig. 4. Estimation of total crystal amount by drowning-out crystal-
lization.
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Fig. 6. Crystal morphology of L(+)-calcium lactate. (a) crystal purchased from Sigma-Aldrich, (b) crystals obtained by drowning-out crystal-
lization (ethanol, 20%), (c) crystals obtained by drowning-out crystallization (n-propanol, 20%).
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