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Enhanced capacitive deionization performance of modified biochar

for Cu™ removal
LUO Zhipeng,ZHANG Jingyi, MA Zichen, YANG Kaifei, LIU Zijie, TANG Diyong’
(College of Resources and Environment, South-Central Minzu University, Wuhan 430074, China)

Abstract Peanut shells were used as the precursor to successfully prepare a biochar product (HMC-3) with a high
specific surface area (1619 m’+* ¢ ™) and an enriched hierarchical porous structure via a hydrothermal pretreatment and
molten salt activation process. The HMC-3 fabricated electrode showed a low charge-transfer resistance (2.87 Q) and a
high specific capacitance up to 251 F+g™' at a current density of 0.2 A+¢™', demonstrating good electrical conductivity
and capacitive performance. When applied as an electrode for CDI (capacitive deionization) system, the removal

efficiency of Cu™ reached 95.9% with an adsorption capacity of 64.7 mg* g™ under a working voltage of 1.4 V and a flow

rate of 2 mL+min™". In addition, the Cu® removal of the system remained above 89% after 5 consecutive cycles, suggesting
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excellent stability. It provided a new strategy for preparing green CDI electrode material with high efficiency.

Keywords capacitive deionization; biochar; heavy metal ions; hydrothermal-molten salt activation
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Fig. 2 Nitrogen adsorption-desorption isotherms and pore size distribution curves of biochar HBC and HMC-x
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Tab. 1 Effect of proportions of molten salt on the pore structure and

specific surface area of biochar
L&/ (em®-g™") SEHFLAE m
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Bedh LRI/ (m*-g)

HBC 731 0.13 0.25 6.59 0.61
HMC-1 1103 0.16 0.37 5.66  0.60
HMC-2 1111 0.18 0.36 453  0.62
HMC-3 1619 0.53 0.48 440 0.63
HMC-4 1362 0.48 0.41 6.59 0.63
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