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A B S T R AC T

In the electrodialysis process there is a nonlinear relationship between a variety of infl uencing 
factors and separation percent (SP), and the relationship is hard to predict. This paper discusses 
a predictable method via back propagation (BP) neural networks and introduces BP neural net-
works to forecast separation percent in the electrodialysis process. Moreover, the paper aims 
to predict the nonlinear relationships between separation percent and its four infl uencing fac-
tors (voltage, concentration, temperature, fl ow rate). Back propagation neural networks is based 
on multilayer feedforward neural networks, and achieves nonlinear mappings from inputs to 
outputs, it is called BP neural networks, hence this method is suitable to predict the nonlinear 
relationship of separation percent and its infl uencing factors in the electrodialysis process. We 
obtained predictable values of separation percent using BP neural networks. Separation per-
cent from experiments compared with its predictable values, and the correlation coeffi cient was 
more than 0.99, MSE and MSRE were less than 0.2. Prediction accuracy was high in the range of 
permissible error, and acquired a good fi tting. Therefore, it is verifi ed that BP neural networks 
is a nice prediction performance and reference value in the electrodialysis process.
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1. Introduction

Desalinated water is providing an increasing portion 
of the total fresh water supply in a growing number of 
countries [1]. Electrodialysis (ED) is an electrochemi-
cal process for separation of ions across charged mem-
branes from one solution to another under the infl uence 
of an electrical potential difference used as a driving 
force. This process has been widely used for production 
of drinking and process water from brackish water and 
seawater, treatment of industrial effl uents, recovery of 
useful materials from effl uents and salt production [2−4]. 

The prediction of electrodialysis process is an impor-
tant issue in the realm of membrane science, and there 
are many infl uencing factors for electrodialysis, such as 
voltage, concentration, temperature, fl ow rate, mem-
brane permeability and so on. And voltage, concentra-
tion, temperature and fl ow rate are the most remarkable 
factors. Separation percent is considered as a function of 
concentration, temperature, fl ow rate and voltage, but 
an exact formula cannot expressed, namely, there is a 
nonlinear relationship between them. Thus, it is so hard 
to predict separation percent.

Artificial neural network (ANN) utilizes intercon-
nected mathematical nodes or neurons to form a network 
that can model complex functional relationships [5]. 




