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SRISUDA PUAGSA : THE EFFECT OF CRYSTALLIZATION
CONDITIONS ON THE GROWTH RATE DISTRIBUTION OF SUCROSE
CRYSTALS FROM AQUEOUS SOLUTIONS. THESIS ADVISOR :

ASST. PROF. ADRIAN FLOOD, Ph.D. 124 PP. ISBN 974-533-357-3

CRYSTALLIZATION/GROWTH RATE DISTRIBUTION/GRD/SUCROSE

The objective of this study was to understand the effect of processing
conditions on the growth rate distribution, and growth rate dispersion of sucrose
nuclei and seed crystals. The experimental was separated into three parts; these
involve determination of the growth rate dispersion of sucrose nuclei in pure aqueous
sucrose solution as a function of temperature, flow rate and supersaturation; the
growth rate dispersion of sucrose nuclei in impure stagnant sucrose solution as a
function of supersaturation, type of impurity, and impurity/water ratio; and the growth
rate dispersion of uncrushed pure seeds and crushed pure and impure seed crystals of
sucrose in pure stagnant sucrose solution as a function of temperature, supersaturation
and type of seed crystal.

The experiments used Analysis of Variance (ANOVA) designs, to study the
effect of three factors on the response of two parameters, the mean and the coefficient
of variation (C.V.) of the crystal growth rate distribution. Each factor of all sections
was explored at two levels; stagnant and 40 mL/min for flow rate; temperatures were
25°C and 40°C for the first and the third section, and 20°C and 25°C for the second
section; the supersaturation (AT = T-T%*) had a high limit of 10°C and a low limit of
5°C. In the second section, there were four types of impurities used — glucose and

fructose with impurity/water ratios of 0.25 and 0.5; sodium chloride and potassium
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chloride with impurity/water ratios of 0.2 and 0.4. The seed crystals studied in the
third section were in the size range between 106um and 150um. All experiments are
investigated in the photomicroscopic cell, and nuclei were generated by contact
nucleation. Contact nuclei were selected randomly, at least 30 nuclei, and their
growth rate measured to determine a growth rate distribution. The crystal grew by a
size independent growth mechanism, but display significant growth rate dispersion.
From the statistical results, the major considerations are the mean growth rate
and coefficient of variation of the growth rate distribution; these parameters varied in
the ranges between 0.113-5.12x10° mm/s, 0.131-1.19 x10°® mm/s and 0.872—
10.54x10° mm/s for growth rate, in the three experimental sections; and between
0.546-0.995, 0.305-0.679 and 0.20-0.873 for the C.V. in sections 1, 2, and 3
respectively. The mean growth rate is an average value of the speed of growth, and
the C.V. shows how much the crystal growth rate is dispersed. The ANOVA results
show that temperature, supersaturation and impurities are strong influences on the
mean growth rate, however, flow and seed type are less significant effects. With the
ANOVA results on C.V., all factors of the first section do not influence the C.V., that
is, the dispersion is independent of all factors. However, in the second part,
supersaturation, impurities and the interaction of all factors have a small significant
effect on C.V., that is, the magnitude of growth rate dispersion can be affected by
these factors in impure solutions. In the third section, supersaturation level and seed
type have very small effects on the magnitude of the C.V., and therefore affect the
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