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After the entire cycle, the effluent of MFCs was filtered by a 0.45 μm pore size filter membrane immediately, and the removal rate of COD was calculated according to the change of COD concentration before and after MFC operation. The COD removal efficiency was calculated as follows:
Equation S1:
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[bookmark: OLE_LINK11]Where CODin and CODout represented the inlet COD and outlet COD concentrations (mg/L ), respectively. 
The coulomb efficiency (CE) can be used to reflect the ability of the MFC system to recycle electrons. The CE value can be obtained by the ratio of the amount of electricity actually generated by the MFC system to the theoretical amount of charge determined by COD removal. The calculation method was as follows:
Equation S2:
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[bookmark: OLE_LINK13]Where M was the molar mass of oxygen (32 g/mol ); I was the output current; t ran one cycle time for MFC; F for Faraday constant (96485 C/mol ); n was the number of electrons transferred by oxidizing 1 mol organic substance with oxygen as standard (4 mol); Vanode was the volume of the anode chamber; ΔCOD was the change of COD concentration in one period. 
The CV curve can be used to calculate the specific capacitance (Cp) of the electrode material to reflect its ability to store charge. The Cp values were calculated by the following equation:
Equation S3:

  (3)
Where V1 represents scanning low potential, V2 represents scanning high potential, i(v) was the instantaneous current, A was the electrode area (m2), and ʋ represented the scan rate (mV/s).
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