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Abstract
Background and Objective: One of the most hazardous industrial wastewater is electroplating industry
wastewater. Nowadays, the forward osmosis (FO) process with potential capabilities has been
considered by many researchers for its various membrane applications. Hence, in the present study,
for the treatment of simulated electroplating wastewater containing heavy-metal Nickel, has
been investigated the FO process. Furthermore, the influence of process variables such as
temperature, osmotic pressure and feed concentration have been evaluated on the performance of the
FO process for water flux and Nickel rejection efficiency.
Material and Methodology: In order to analyze the data and to reduce the cost of conducting the test
and saving time, to design of experiment and analyze the data have been used the Minitab software and
the Taguchi method.
Finding: The results of the experiments showed that the forward osmosis process has the ability to
produce water flux and even remove heavy metal Nickel to over 98% in different operating conditions.
Discussion & Conclusion: The increase of the osmotic pressure and feed solution concentration
increased and reduced the water flux and Nickel rejection, respectively, but with increasing temperature,
the amount of water flux increased and the amount of nickel removal was reduced.

Keywords: Membrane process, Forward osmosis, Electroplating, Wastewater treatment, Heavy metals.
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Table 1. Calculated values of draw solution
concentration at the specified temperature and
osmotic pressure.
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Figure 1. Schematic diagram of the laboratory-scale forward osmosis process system
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Table 2. Variable and level of the experimental design
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Table 3. Experimental design by Taguchi method and calculated results
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Figure 2. Mean S/N ratio for produced water flux and nickel rejection based on factors of temperature, osmotic

pressure, and feed solution concentration.
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