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ABSTRACT

Artificial neural networks (ANNs) were used to predict dynamically the permeate flux and
total hydraulic resistance through the crossflow nanofiltration (NF) of waste brine. The ANN
was fed with three inputs: transmembrane pressure (TMP), temperature and time. It was
found that ANN with 1 hidden layer comprising nine neurons gives the best fitting with the
experimental data, which made it possible to predict flux and total hydraulic resistance with
high correlation coefficients (0.96 and 0.98, respectively). The effect of TMP and temperature
on the recovery of useable brine from waste brine was also investigated by using polyamide
tubular NF membrane. High reduction in salt and water consumption was achieved in this
study. In addition, experimental results showed that the flux was increased significantly with
increase in pressure and temperature (p< 0.01), whereas fouling and NaCl rejection increased
considerably as the pressure and temperature increased, respectively. With an increase in
TMP and temperature, it was observed that total hydraulic resistance, gel layer resistance
and concentration polarization resistance were increased. Pressure was the most sensitive
factor for prediction of both flux and total hydraulic resistance.
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1. Introduction

At some sugar refineries, removal of color from
sugar liquor using anion exchange resin is practiced.
The colorants are first adsorbed onto the resins and
then released from the regenerated resin into alkaline
100 g/l sodium chloride solution, producing a stream
characterized by high salinity, high amount of colored
organic matter and high COD (13,000mg/l) [1–2]. This
waste brine stream usually poses a disposal problem.
The organic matter in the regeneration effluent con-

sists of natural sugarcane pigments (mostly phenolic
compounds) and colorants that are formed during the
cane juice processing. The molar mass of the com-
pounds ranges from less than 500 g/mol to more than
20,000 g/mol, with most of the color being due to the
compounds in the 5,000–20,000 g/mol range. The com-
pounds are mostly negatively charged, with up to six
or more functional groups conveying the negative
charges on each species [3].

Membrane separation process in water treatment
has gradually gained popularity because it effectively
removes a variety of contaminants from raw waters.
While microfiltration (MF) and ultrafiltration (UF)*Corresponding author.
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