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Membrane electrolysis used in circulating cooling water treatment
LIU Songtao, XU Hailong, DANG Xiaomei, WANG Lipeng, SI Qingzhuo, CHEN Chuanmin
( College of Environmental Science and Engineering , North China Electric Power University , Baoding 071003 , China )

Abstract: lonic film was added to the traditional microelectrolytic reactor and used to treat circulating cooling water. Due
to the existence of the ionic membrane, OH™ could be rapidly enriched in the cathode chamber of the reactor, which was
conducive to the removal of Ca* and Mg™. The chlorine produced by electrolysis in the anode chamber was dissolved
in water to generate hypochlorite,, which could be used as a fungicide. The effects of ionic film type, current density,
hydraulic retention time, plate spacing and other parameters on hardness removal rate and specific energy consumption
of circulating cooling water were explored , and the effects of NaCl concentration in anode chamber on hardness removal
effect, specific energy consumption and anode by-products were also explored. The results showed that the hardness
removal mass concentration, removal rate , specific energy consumption and effective chlorine concentration of the anodic
solution was 466 mg/L.,93.2%,3.69 kW -h/kg and 3.99 ¢/L. under the condition of using cationic membrane reactor,
500 mg/L(CaCO,) of inlet water hardness,25 A/m’ of current density, 14 min of hydraulic retention time, 12 mm of distance
between the plates,4% of NaCl concentration of anode, and 6 h of electrolysis time. Compared with the conventional
microelectrolysis method , the membrane electrolysis method can improve the hardness removal rate and current efficiency
of circulating cooling water, and the anodic liquid can be used as a fungicide, which improves the economic benefits.
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Fig. 1 Membrane electrolysis circulating cooling water system
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Fig. 2 Effect of ionic membrane types on hardness removal rate
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Fig. 3  Effect of current density on hardness removal rate and
specific energy consumption
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Fig. 4 Influence of hydraulic retention time on
hardness removal rate
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Fig. 5 Influence of hydraulic retention time on hardness
removal rate and specific energy consumption
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Fig. 6 Influence of plate spacing on hardness removal rate and
specific energy consumption
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Fig. 7 Influence of NaCl concentration on hardness removal rate , specific energy consumption(a) and anode available chlorine(b)
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Fig. 8 The pH changes of the solution in the cathode and anode
chambers during electrolysis process
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