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Abstract; Petrochemicals are one of the pillar industries of China. Despite this, the treatment of petrochemical wastewater has long been seen as a massive challenge in the
field of water pollution control, hindering the high-quality and sustainable development of the petrochemical industry. The majority of petrochemical enterprises and zones are
located near rivers or seas, so their wastewater discharges can easily cause watershed or regional water ecological risks. Specifically, nitrogen pollution in petrochemical
wastewater poses a significant threat to water ecological safety and human health. Sludge samples were collected from a petrochemical wastewater A/O nitrogen removal process
line in a chemical industry zone in Shanghai. Metagenomic and metatranscriptomic methods were used to analyze the community structure of microorganisms, the functional
characteristics of nitrogen removal bacteria, and the key nitrogen metabolism pathways in different sludges during the period when effluent water quality was stable and
fluctuating. During the study, it was found that the nitrite and nitrate removal was relatively stable in this process, but ammonia oxidation fluctuated easily. In the study of
microbial communities, it was found to be a nitrification-denitrification pathway that primarily removed nitrogen from the A/O process, and no genes related to ANAMMOX
were detected. Approximately 90% of the functional genes responsible for removing nitrogen were responsible for denitrification, whereas only 0. 17% of them were involved in
the conversion of ammonia nitrogen in the nitrification process. Moreover, the abundance of ammonia-oxidizing bacteria in the process was extremely low, and the main genus
was Nitrosomonas. It is likely that this is the main cause of fluctuations in ammonia nitrogen concentration in effluent due to water quality shocks in the process line.

Key words: petrochemical wastewater; A/0 process; metagenomic; metatranscriptomic ; nitrogen-removing microorganisms
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Table 1  Five dominant bacteria in the system
P e EMIE TORIE GC A AU SUMRERE/S| R S P/ Rkl
g % % % /Mbp o, 0, A2 0, 0, A
Proteobacteria;
y-Proteobacteria;
PRO1  Burkholderiales;  93. 45 1.58  66.80 4.26 2.85/2.27 2.61/2.38 2.66/1.43 1.39/0.02 1.41/0.01 1.49/0.01
Rhodocyclaceae ;
Azoarcus_C
Cyanobacteria;
CYB1  Vampirovibrionia; 95.73  4.27  50.80 5.89 1.78/0.66 2.34/0.81 1.45/0.73 1.04/0.04 1.27/0.05 0.78/0.03
Obscuribacterales
Bacteroidota;
BCDI1 Bacteroidia; 95.32  0.99 44.10 3.89 0.33/0.57 0.43/0.61 0.23/0.40 1.29/0.53 1.20/0.58 1.41/0.62
Chitinophagales
Myxococcota;
Polyangia;
MYX1 : 92.04 1.61 69. 20 7.53 1.76/1.56 1.60/1.41 2.19/1.61 2.18/0.02 2.03/0.01 2.04/0.01
Polyangiales ;
Polyangiaceae
Bacteroidota;
Bacteroidia;
BCD2  Chitinophagales;  98.99  2.78  52.60 6.92 2.07/1.61 2.25/1.30 1.94/1.62 1.19/0.22 1.11/0.16 1.25/0.14
Saprospiraceae ;
UBA6168
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