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Study on the removal of copper ions via electrodeposition using corn

cob-derived porous carbon materials
ZHANG Xiu-feng' , ZHOU Shun-li' , GENG Ning-lu*>, ZHOU Xiang® , BAI Yuan®, WEI Fei®,
ZHU Hong®, YONG Jia-cheng®, ZHANG Dan-tong” , XU Hai-tao®"
(1.Guoneng Xuzhou Power Generation Co., Ltd., Xuzhou 221166, China;
2.Guodian Environmental Protection Research Institute Co., Ltd., Nanjing 210031, China;
3.School of Environmental Science and Engineering, Nanjing Tech University, Nanjing 211816, China)

Abstract: With the rapid advancement of industrialization, the treatment of heavy metal wastewater, including
copper-containing wastewater, has become a major environmental issue.In this study, corn straw was used as the raw
material to prepare a biochar electrode via synergistic activation modification with KCl-urea,followed by the addition of
conductive carbon black ( SP). By adjusting the electrode preparation conditions, the optimized CSPC-600-4-8
electrode—fabricated by carbonizing straw at 600°C with a mass ratio of potassium chloride (KCl) to SP of 8:2:1—
achieved the highest removal efficiency toward copper ions. Meanwhile, the electrodeposition solution system was
investigated , and under the optimized solution conditions of pH =35 and an applied voltage of 5 V,the removal rate of
copper ions reached 86%. Characterizations including X-ray photoelectron spectroscopy ( XPS) and X-ray diffraction
(XRD) verified its graphitized porous structure and nitrogen-containing functional groups, revealing the mechanism by
which these features accelerate the electrodeposition rate of Cu**.This work provides a feasible method for the preparation
of biomass-based electrodes and offers scientific and technical support for the treatment of copper-containing wastewater.
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