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Applying the Genetic Algorithm- Artificial Neural Network Modeling for Prediction of
Permeate Flux, NaCl Rejection and Total Hydraulic Resistance of Nanofiltration Process
F. Salehi S.M.A Razavi

Abstract In this study, the effect of operating parameters (temperature and pressure) and feed
properties (feed concentration and pH) on-performance of nanofiltration process (permeate flux, NaCl
rejection and total hydraulic resistance) was investigated and genetic algorithm-artificial neural network
(GA-ANN) method was used to model-these parameters during the nanofiltration of wastewater obtained
from ion-exchange resins regeneration in decolorizing columns of sugar industry. The polyamide tubular
AFC80 membrane provided by PCI Company was used for experiments. In order to predict the permeate
flux, NaCl rejection and total ‘hydraulic resistance, multi-layer perceptron neural network with 4 inputs
and 3 outputs was used. Genetic algorithm method was used to optimize the number of neurons in ANN
hidden layer. The results showed that the total hydraulic resistance increases with increase in
transmembrane pressure and feed concentration. The permeate flux increases with increasing the
temperature and pH, whereas the total hydraulic resistance declines. Average permeate flux was found to
be 7.7+3.7 kg/m*h. The rejection of sodium chloride was between 16% and 42.7%. The results of GA-
ANN modeling method showed that the combination of ANN and GA gives better results and by
combining these methods, analysis rate and precision of modeling increases. By using a network with 24
neurons in one hidden layer, the sigmoid transfer function and 30%/20%/50% of data for
training/testing/validating process, the permeate flux (0.98), NaCl rejection (0.94) and total hydraulic
resistance (0.96) can be well predicted in the nanofiltration of decolorization column wastewater.

Key Words Genetic Algorithm; Flux; Rejection; Total Hydraulic Resistance; Modeling.
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