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Characteristics of carbon quantum dot-modified electrode for
formation of bio-film and reduction of nitrogen in nitrate

WANG Li* , LI Jin, WANG Wen-lei, HAN Xu-wei, WANG Jin
(School of Energy Science and Engineering, Harbin Institute of Technology, Harbin 150000, China)

Abstract : The effects of carbon quantum dots ( CQDs)-modified carbon felt electrodes prepared under different
conditions on the microbial film formation performance of the electrodes and their catalytic reduction performance for
nitrogen in nitrate ( NO;-N) are investigated. It is indicated through scanning electron microscopy ( SEM ) and
electrochemical test methods that the CQDs modified electrode prepared via air-drying method with a CQDs concentration
of 14.44 gL' and a carbonization time of 24 h has a large specific surface area and a good film formation ability.
Through cyclic voltammetric curve analysis, it is shown that the reduction peak for NOJ ion locates between —0. 785 V
and —0. 663 V,with larger peak potential and current.The electrode exhibits a stronger reduction performance to NO;-N,
while the AC impedance spectrum also reflects the smaller internal resistance of charge transfer under this working
condition, all in the range of 107'"® Q.Therefore, the modification with CQDs can enhance the film formation ability of
MFC biocathode and its catalytic reduction performance for NO3-N.
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