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The problems relating to the presence of dextran in the sugar production
process have been a concern for many years. The major concern is raw sugar product
contaminated with dextran, and this study aims to reduce this contamination. The
objective of the study is dextran reduction either in a stage after the clarification of
the juice or in the stage of sugar crystallization. Both membrane filtration and
crystallization are expected to be possible techniques for dextran reduction in the
sugar production process. In the first part of the study a Nuclear Magnetic Resonance
(NMR) technique for the determination of dextran content is developed, however
since there is a constraint in its detection limit, it is not considered for further use in
the studies on dextran reduction. Membrane separation was performed using a dead-
end ultrafiltration operation with a stirring bar placed just above the surface of the
membrane to reduce fouling and concentration polarization. Ultrafiltration (UF) was
investigated to separate dextran from a synthetic clarified juice made by dissolving
15% Brix of sucrose containing 5,000 ppm/Brix of dextran. Commercial
polyethersulfone (PES) and regenerated cellulose (RC) membranes with a variety of

pore sizes (MWCO 5,000 Da-30,000 Da) were used in the filtration. The operating
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conditions were adjusted, including transmembrane pressures (TMP) in the range of
1-3 bar, and agitation speeds of 100 rpm and 200 rpm. It was found that the 5,000
MWCO RC membrane has a larger dextran rejection than that of the other
membranes, while its flux is suitable. Both percent rejection and flux can be
improved by increasing agitation, while increasing the TMP improves only the flux.
Both membrane materials with 5,000 MWCO were used in a membrane fouling study
for unstirred and stirred dead-end filtration. It is seen that the mechanism of
membrane fouling for unstirred filtration is controlled by cake filtration, while fouling
for the filtration with agitation at 100 rpm is described by the complete pore blocking
model. Temperature, supersaturation, and dextran concentration were varied for the
study of dextran partition during sucrose crystallization. It is seen that the dextran
partition coefficient between the liquid phase and the crystalline phase has a

significant correlation with the crystal growth rate. The relationship between the
partition coefficient and the growth rate is K, [%]=(9.8i1.0)><(l—exp("l‘”“)c).
The dextran incorporation mechanism is described by both the crystal surface
adsorption and the liquid inclusion. Adsorption becomes more significant at higher

growth rates since higher growth rates lead to a rougher crystal surface, resulting in

increased surface area and sites for adsorption.
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