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Abstract— The mathematical modeling of crystallization of calcium carbonate which is formed by the reaction of gase-
ous carbondioxide and liquid calciumhydroxide in Couette-Taylor crystallizer is conducted. Couette-Taylor crystallizer is
modeled by PFR and series-MSMPR crystallizer. For each case, population balance and mass balance is derived. The pop-
ulation balance of PFR gives 1st order partial differential equation. This equation is discretized by finite difference method
and is solved explicitly. The ordinary differential equations which are derived in modeling is solved by DGEAR sub-
routine of IMSL library. The particle size distribution of series-sMSMPR model is more wide than that of PFR model and
mean particle size is larger than that of PFR model.
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1 : stationary outer cylinder
2 : Taylor vortices
3 : rotating inner cylinder

Fig. 1. Taylor vortices between two concentric cylinders(inner cylinder
rotating, outer cylinder at rest).
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Fig. 2. Conceptual description of Couette-Taylor crystallizer.
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Table 1. Physical data for CaCO; crystallization in Couette-Taylor

reactor
Parameter Source
Reaction rate, 1,=12.4C,C, Astarita[23]
Nucleation rate, B°=1.0x 10’(C - C")*? Packter[28]

Liquid-solid mass transfer coefficient, k.=7.0x 10" Reddy & Nancolas[30]

Surface reaction rate constant, k=4.6x 10"
Surface reaction rate order, r=2

Solubility, C/(mol/m’)=0.0589

Molar density, p (mol/m*)=27085

Volume shape factor for calcite, k=1
Surface shape factor for calcite, k,=6

Nielsen & Toft[31]
Nielsen & Toft[31]
Pulmmer & Busenberg[32]

Table 2. Conditions for numerical modelling of reactors

(s) 600
C,(mol/m’) 329
Cyo(mol/m’) 40
k;a(1/s) 0.00540
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Fig. 3. Predictions of dynamics of CaCO, concentration in Couette-
Taylor crystallizer(PFR model).
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Fig. 4. Predictions of population density distribution in Couette-Tay-
lor crystallizer(PFR model).
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