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Study on efficient softening of circulating cooling water by

electrolysis-electroadsorption coupled technology
ZHOU Yan-hao, ZHANG Peng, XIA Jiang-nan, CHEN An-tong, ZHAO Hao, ZHAO Xian-guang”
(School of Environmental Science and Engineering, Nanjing Tech University, Nanjing 211816, China)

Abstract : Aiming at solving the problems in the treatment of circulating cooling water by traditional electrochemical
softening technology,such as poor efficiency, high energy consumption and water alkalinity constrain,a coupled softening
system covering electrolysis-electroadsorption is designed. Experimental outcomes reveal that under optimal process
parameters , the coupled system achieves the removal efficiencies of 70. 25% and 92% for total hardness and alkalinity,
respectively , representing improvements of 9.5% and 5% compared to standalone electrolysis units. Furthermore , the
operational energy consumption declines to as low as 5.6 kWh/kg CaCO,.Stability test demonstrates that the coupled
system maintains high stability during prolonged continuous operation, and activated carbon fiber felt electrodes exhibits
favorable anti-fouling properties. Consequently, the integration between electrolysis and electroadsorption through their
coupled and synergistic effects effectively enhances the electrochemical-based softening capability for recirculating
cooling water.
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