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The main objective of this research was to develop the mathematical model
of pulsed bed operation in sugar refining, with and without axial dispersion, by using
mass transfer coefficient (k), equilibrium constant (K) and axial dispersion coefficient
(D,) from the experiment result of fixed-bed at colorant concentrations of feed syrup
at 700 ICUMSA, 65 brix, 70 °C and feed flow rate 4, 6 and 8 ml/min. The numerical
method of lines was then used to solve PDE with the spatial derivative term
approximated by finite difference method. The obtained ODEs was later solved by 4"
order Range-Kutta method. The optimum cycle time of pulsed bed operation at
different colorant concentrations at feed flow rate of feed sugar syrup at 4 6 and 8
ml/min was then investigated. The analysis showed that the optimum cycle time of
pulsed bed column depended on feed flow rate and the colorant concentration in
feed sugar syrup. The optimum cycle time decreased when the feed flow rate
increased and the optimum cycle time increased when the colorant concentrations in
feed sugar syrup increased. The correlation of optimum cycle time and colorant
concentrations in feed sugar syrup was subsequently studied. Finally, the effectiveness
of feedforward control when the cycle time was used as a manipulating variable when
there are step and cosine changes of ICUMSA in feed sugar syrup (disturbance) was
investigated. The result of feedforward control of pulsed bed operation showed that

the feedforward control successfully compensated the effect of disturbances from



colorant concentrations in feed syrup for both step and cosine functions when the

delay time of 5 cycles was added to the feedforward controller.
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