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NUCLEATION/ATTRITION/FRAGMENT NUMBER/EMPIRICAL

MODEL/INDUSTRIAL CRYSTALLIZATION

Attrition is the main mechanism that produces secondary nuclei in industrial
crystallizers. This work helps to understand the attrition behavior and model the
empirical equation to predict the nucleation rate from this mechanism. The
experiments studied the effect of crystallizer geometry and operating conditions
(impeller diameter, draft tube diameter, impeller type, impeller material, and impeller
speed), crystal properties (type of parent crystal: sucrose, NaCl and size of parent
crystal), and suspension and solution properties (suspension density, solution density,
and solution viscosity) on the rate of generation and size distribution of attrition
fragments with a batch process on a laboratory scale.

Determination of the number of attrition fragments and attrition fragment size
distribution was performed using a Multisizer 3 Coulter Counter and a Malvern
Mastersizer S. The number of attrition fragment versus time was plotted to find the
nucleation rate from the slope of the curve. The results of attrition rate show
significant parameters for modeling of empirical correlation are impeller speed,
parent crystal size, suspension density, and draft-tube impeller clearance. Then, the
dimensionless groups were calculated and used for data fitting to get the empirical

model. The dimensionless groups are attrition number, power number, Reynolds
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number, parent crystal size number, suspension density number, draft-tube number,
and off-bottom clearance number. The value of the nucleation rate from the
experimental data was compared with an empirical power law model. The empirical
model can fit the attrition rate for the two species (sucrose and NaCl) very well.

The benefits from this work are the model of secondary nucleation from
attrition and the improvement in the product quality, because knowledge of the

attrition model will allow us to control the attrition rate in industrial crystallizers.
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