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Fig.1 Photo and scheme of the 3D electrode electrochem-
ical reactor
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ent pyrolysis temperatures and modified conditions
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Tab.1 BET surface areas and pore volumes of different cyanobacteria-based biochar

WP Sper/(m*-g ") Spic/(m*-g ") Simes/(m*g ") Viow/(em™g ") Vinic/(em’-g 1) Vines/(cm’g ™)
Cyanobacteria 5.330 0 5.330 0.043 0 0.043
CPE-700 122.300 71.48 50.850 0.073 0.037 0.036
PCPE-700 320.000 253.40 66.600 0.274 0.115 0.159
KCPE-700 337.400 257.40 79.980 0.301 0.120 0.181
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Tab.2 Contents of main elements in different cyanobacteria-based biochar

%
AR 0 N C Fe
Cyanobacteria 46.0 8.29 37.7 0.45
CPE-700 27.3 5.37 62.2 0.67
PCPE-700 29.2 7.29 57.3 0.78
KCPE-700 40.7 6.14 443 0.71
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Fig. 4 Effects of different operation parameters on the removal of SMX
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Degradation of Sulfamethoxazole by Three-dimensional Electrochemical System Using

Cyanobacteria-derived Biochar as Particle Electrodes
ZHANG Qing', ZHAO Lina", JIANG Xin', BIAN Bo*, YANG Weiben', ZHAO Jianbo®, YANG Zhen'"

(1.School of Chemistry and Materials Sci., Nanjing Normal Univ., Nanjing 210023, China;
2.School of Environment, Nanjing Normal Univ., Nanjing 210023, China; 3.College of Life Sci., Tarim Univ., Alar 843300, China)

Abstract: Following the concept of “treating waste using waste”, this study uses cyanobacteria in the Tai Lake after mechanical salvage as raw

materials to prepare environmentally friendly cyanobacteria-based biochar through high temperature, oxygen-limited pyrolysis, and acid/alkali

treatment. The obtained biochar is then utilized as particle electrodes in a three-dimensional electrochemical system (3DES) to remove the typical
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antibiotic sulfamethoxazole (SMX) from water. After pyrolysis and acid/alkali treatment, the biochar exhibits a larger specific surface area and a
more abundant pore structure, which enhances the enrichment of SMX on the surface of particle electrodes. The original iron and nitrogen ele-
ments in cyanobacteria form a doping structure in the resulting biochar, significantly enhancing the generation of reactive oxygen species and im-
proving the removal and mineralization efficiencies of SMX. The optimized biochar is prepared at a pyrolysis temperature of 700 °C and sub-
sequently modified using alkali. The optimized operational conditions of 3DES involve a current of 600 mA, a pH of 6, a particle electrode dosage
of 1.00 g/L, a water flow rate of 300 mL/min, and an electrolyte Na,SO, concentration of 50 mm. The removal efficiency for SMX can exceed
96% within 120 min, and the total organic carbon (TOC) removal efficiency can reach 94% after 6 h. Mechanism studies indicated that indirect
oxidation, accounting for 84.32% of SMX degradation, is more significant than direct oxidation, which accounts for 15.68%; both HO" and SO,~
are detected in the system, yet neither 102 nor Oy is detected; compared to SO,~, HO " in indirect oxidation, accounting for 87.31%, plays a dom-
inant role in the 3DES. After six cycles of operation, the degradation efficiency of 3DES for SMX removal remains above 85%. This work
provides technical support and a theoretical basis for applying 3DES based on cyanobacterial biochar particle electrodes in water treatment.

Key words: cyanobacteria-derived particle electrode; 3-dimensional electrochemical system; antibiotic; degradation; biochar
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