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Abstract: In order to reduce carbon emissions in the process of sewage treatment and explore a
new way of low-carbon sewage treatment, a new electrochemically active denitrifying bacterium XJ2-7 was
isolated and coupled with the photosensitive materials cadmium sulfide (CdS) and sodium
anthraquinone-2-sulfonate (AQS) for denitrification with or without low external carbon sources. The
results of sequential batch experiments showed that under the condition that there was no external carbon
source in the light when the initial NO; =N concentration was 69.00 mg/L, the 24 hours total nitrogen
removal rates of XJ2-7/CdS and XJ2-7/AQS were 40.40% and 52.03%, respectively. When the carbon
source increased to a C/N ratio of 3.75, the total nitrogen removal rates of the two were 64.40% and
52.23%, respectively. Under the condition of low carbon source, ultraviolet light irradiation could

increase the total nitrogen removal rate of the two systems by 13.72% and 11.62%, respectively. Under
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the conditions of low carbon source and ultraviolet irradiation, sodium lactate could increase the

denitrification rates of the two systems by 14.48% and 8.91%, respectively. It is speculated that the

electron transfer pathway of strain XJ2-7 using photogenerated electrons for extracellular respiration

under the condition of no carbon source depends on cytochrome C to capture electrons and transfer them

to electron acceptors, or to release electrons to the cell through capacitive H-AQS.

denitrification;
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Fig.1 Effect of carbon sources and photosensitive

materials on nitrogen removal efficiency
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