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The potential of microfiltration process in purification of
raw sugar beet juice

Seyed M. A. Razavi and V. Hakimzadeh

Department of Food Science & Technology, University of Ferdowsi,
Mashad PO Box: 91775-1163, Iran.

Email: S.Razavi@UM.ac.Ir

Abstract

In sugar industry, the main stage is the purification or separation of impurities and non-
sugar compounds from sucrose, which results in maximum purity. Unfortunately, the
conventional limimg-carbonatation process involves high energy costs and environmental
pollution. Therefore, it is necessary to study the modern techniques such as membrane
technologies in order to complete or partial replacement of present methods, increasing
purification performance, and decreasing environmental pollution/energy consumptions. In
this research, the effect of transmembrane pressure, TMP (at levels of 1, 1.75 & 2.5 bar),
process temperature, T (at levels of 30 & 60 °C) and operation time, t (at levels of 15, 30, 45
& 60 minute) on the permeate flux, Jp and purification indexes (Brix, Pol., Purity, Hardness,
turbidity and color) have been investigated. Experiments were carried out using the pilot
plant microfiltration (MF) membrane system equipped to a tubular module and a ceramic
membrane.

The obtained results showed that the permeate flux at each levels of TMP and T decreases
with increasing operation time. Increasing TMP at T=30°C led to decreasing the Jp, but for
T=60°C, the Jp increased with increasing TMP, however the flux values for T=30°C was
higher than T=60°C at all TMP levels. The thin juice characteristics improved greatly by MF
process rather than raw sugar juice, as the Pol and Purity increased 19.34% and 49.34%
respectively, whereas the Brix, Hardness, Turbidity, and color decreased 4.9%, 20.64%,
99.40% and 43.47% respectively as compared to the raw sugar beet juice values. Also the
MF permeate purification indexes were as same the conventional limed-carbonated clarified
juice in terms of turbidity, color and hardness, but the purity for MF permeate was only 2%
less than conventional clarified juice.

Keywords: Microfiltration, Sugar beet raw juice, Flux, Purity, Turbidity, and
Color.
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