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Abstract: Ratio of carbon-nitrogen (C/N) is one of the key factors affecting the efficiency of
biological denitrification. Experiments were carried out in four lab-scale sequencing batch reactors fed
with synthetic wastewater with C/N ratio of 0, 5, 10 and 15 respectively. The effect of C/N ratio on
microbial metabolism and related functional genes in SBR biological denitrification process was explored
by means of 16S rRNA high-throughput sequencing technology. The results showed that C/N ratio had
different effects on the metabolic function of microbial community. Energy metabolism, carbohydrate
metabolism and amino acid metabolism were the main functions that affected the metabolic activity of

microorganisms. The relative abundances of carbohydrate metabolism and energy metabolism were the
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highest in R, while the relative abundances of butanoate metabolism, propanoate metabolism and

nitrogen metabolism were the lowest. In addition, C/N ratio could significantly affect the number of

relative functional genes in nitrogen metabolism process. When C/N ratio increased from 0 to 15, the

relative abundance of related enzymes in nitrification increased at the beginning, and then decreased; the

relative abundance of related enzymes in denitrification gradually increased, but the relative abundance of

related enzymes in nitrogen fixation tended to decrease.
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Tab.1 Operating conditions of four SBR reactors
R
AR i (mg-L7)

JEI | 2K B GUUEHEK| COD | NH,” — N | MLSS

R, |300| 2 |270| 25 0 20 2 540
Rs |340| 2 |300| 35 300 60 3 345
Ry [330 | 2 |270| 55 300 30 3154
Ry |270 | 2 |210| 55 300 20 2 989
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Tab.2 Removal performance of nitrogen and COD in the SBR systems

S LT A/ (mg - L) AL (mg - L") LBE/ %
7 COD [NH,” -N|NO, —-N|NO, -N| TN COD |NH, —N|NO, -N|NO; -N| TN COD |NH, -N| TN
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Fig. 1 KEGG statistics of functional genes under four C/N ratios
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Fig.2  Metabolic functional traits and categories of the four sludge samples with different C/N ratios according to the KEGG

pathway database
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Fig.4 Relative abundance plot of functional genes
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