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The crystallization by precipitation of calcium sulfate in sodium chloride was studied under Mixed
Suspension Mixed Product Removed (MSMPR) conditions for various temperatures (40, 55, 70 ¢), concentrations of
calcium chloride (2.5, 3.0, 3.5 g/1) and residence times (20, 30, 50 min.). Population density balance could determine
growth rate, nucléation rate and kinetic order. The Particle Size Laser analyzer were used in this study. Crystal size

distribution data obtained from the analyzer is volume percentage but could be transformed to population density.

Results of the studies indicated that the crystallizer operated at very low suspension density. The crystal
size distribution was very narrow and the mean size was small (0.7 to 0.9 micron).Growth rate was very slow in the range
0f 0.01 to 0.03 micron /min. Nucléation rate was in an order of 10 no./ml-min. At constant temperature, the nucléation
and growth rate could be modeled with simple power law and yielded the kinetic order of 1.7. The kinetic order indicated
that supersaturation (inverse of residence time) was the dominant variable affecting crystallization. When decreasing the
residence time, growth and nucléation rate increased significantly. Changing in the residence time had little effect on
crystal size distribution and mean size. Calcium chloride concentration had no effect on growth rate but at low residence
time it did effect on nucléation rate. Temperature and calcium chloride at high residence time (30,50 min.) did not effect

hoth growth and nucléation. Only at low residence time (20 min.), higher temperature increased hoth growth and
nucléation rate.
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Crystal Size Distribution

Crystal growth rate, micron/min

Kinetic order
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Mass of single particle, g

Suspension density, g1

Total crystal mass, g
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Number percentage of crystal
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Population density of nuclei, number/micron-mi
Cumulative number of crystal per unit volume 1number/ml.
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