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Purification of chromium-containing wastewater using symmetric anion-exchange membrane flow-electrode capacitive
deionization. LIU Han-long"?, ZHANG Chun-peng"*", ZHANG Si-yao'?, ZHANG Yang'? REN Xue-zhi', DU Ya-lin'?, ZHANG
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Site Control and Remediation Technology, Jilin University, Changchun 130061, China; 2.College of New Energy and Environment,
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Abstract: A fully symmetric "dual-anion membrane" flow-electrode capacitive deionization (SFCDI) device was developed for
treating wastewater containing hexavalent chromium (Cr(VI)). By employing dual anion-exchange membranes and operating in a
short-circuit discharge mode, efficient Cr(VI) removal can be achieved without the need for high concentration background ions.
Results showed that, a key feature of this configuration is its ability to prevent Cr’" back-diffusion and total chromium concentration
rebound, which are common issues in traditional FCDI systems using cation-exchange membranes. Under conditions of 1.2V applied
voltage and an initial pH of 5.0, the SFCDI reduced the Cr(VI) concentration from 50mg/L to 0.41mg/L within 150minutes,
achieving a total chromium removal efficiency of 97.55% with an energy consumption of only 0.12kWh/m?. Compared to traditional
FCDI, SFCDI significantly improved the total chromium removal efficiency while effectively preventing Cr’* backflow. Further
research systematically analyzed the effects of voltage, activated carbon content, pH, and coexisting anions on performance and
demonstrated the applicability and stability of SFCDI in continuous operation and actual electroplating wastewater treatment. Within
180minutes, the removal rate of Cr(VI) in actual electroplating wastewater reached 97.68%, showcasing its potential as a green,
efficient, and low-energy solution.

Key words: symmetric anion exchange membrane design; flow-electrode capacitive deionization; hexavalent chromium; chromium-
contaminated wastewater; electroplating wastewater
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