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Effect of pH and carbon-nitrogen ratio on wastewater treatment

by MFC-aerobic granular sludge system
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Abstract: A novel electrochemical system was formed by coupling nitrifying granular sludge with microbial fuel cells
(MFC). The effects of influent pH and carbon-nitrogen ratio on the simultaneous treatment of wastewater and power
production performance of the system were investigated in a sequential batch operation. The results showed that the
removal rate of pollutants and power production performance increased and then decreased with the increase of in-
fluent pH and carbon-nitrogen ratio. When the influent pH was 10 and the carbon-nitrogen ratio was 15, the treat-
ment system was able to utilize the unique stratified structure of aerobic granular activated sludge with anaerobic en-
vironment inside and aerobic environment outside. Under the condition of sufficient carbon source, the denitrifying
bacteria reduced NO; to N,, and the system achieved the highest removal rates of COD and ammonia nitrogen,
96.05% and 98.58%, respectively. NO,” and NO; in the effluent were at low levels, which effectively realized the
process of simultaneous nitrification and denitrification. The maximum output voltage and power density of the
coupled system were 459 mV and 116.40 mW/m® , respectively, under which more organic substrates were metabo-
lized by the electrogenic bacteria to generate electrons, which enhanced the Coulomb efficiency of the system. The
scanning electron microscopy results showed that the microorganisms were able to form biofilms on the electrode sur-
face under alkaline conditions, which promoted the extracellular electron transfer process between the microorgan-
isms and the electrode, thus enhancing the overall electrical generation performance of the system. It can provide

scientific guidance for exploring and advancing the coupled MFC-particulate sludge system to treat actual wastewa-
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Fig. 2 Variation of voltage(a) and electrochemical analysis(b) during the start-up phase
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Fig. 3 Effect of influent pH on the removal effect of COD (a) and ammonia nitrogen (h)
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Fig. 4 Effect of influent pH on output voltage (a) , polarization curve (b), power density (¢), and coulombic efficiency (d) in the system
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Fig. 5 Effect of influent carbon-nitrogen ratio on the removal effect of COD (a) and ammonia nitrogen (b)
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