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Discussion on Double-end Water Production Process of Reverse Osmosis
Seawater Desalination System
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Abstract:  This paper designed a desalination process consisting of primary reverse osmosis
double-end water production and partial secondary reverse osmosis, investigated the effects of seawater
temperature, secondary influent ratio, membrane type and other factors on effluent quality by using
reverse osmosis system simulation software, and analyzed the operational cost according to the special
requirements of desalting water quality for industrial usage. Reducing seawater temperature and
increasing the secondary influent ratio were conducive to improving the effluent quality, and the effluent
quality of the double-end water production process was less affected by two factors than that of the single-
end water production process. Compared with the high desalination membrane, the secondary start-up
temperature of the high flux membrane decreased, and the secondary influent ratio increased. Under the
test conditions, the secondary start-up temperature and secondary influent ratio of the double-end water
production process were 13 °C and 20%, respectively. Compared with the traditional single-end water
production process, the double-end water production process reduced the scale, equipment investment
and sodium hydroxide consumption of the secondary reverse osmosis all by 50%, and the power

consumption by 0.08 kW «h/m’.
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Fig.1 Flow chart of reverse osmosis seawater desalination

system
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Fig.2 Effect of seawater temperature on effluent quality
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Fig.3 Effluent quality of membrane elements at different
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Fig.4 Effect of secondary ratio on produced water quality
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Fig.5 Effect of primary membrane type on produced
water quality
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