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Abstract: A petrochemical wastewater treatment plant (PWWTP) was selected to investigate the distribution and removal of antibiotic-
resistant bacteria (ARB) and three forms of antibiotic resistance genes ( ARGs), namely intracellular ARGs (iARGs), adsorbed-
extracellular ARGs (aeARGs), and free extracellular ARGs (feARGs). Tetracycline, sulfanilamide, and ampicillin ARB were
detected with the total absolute concentration of 8. 45 x 10?-2. 38 x 10°CFU-mL™"; the absolute concentrations of three types of ARB
decreased by 0. 04 1g-0. 21 lg through anaerobic treatment. The effect of aeration and precipitation treatment on ARB varies with its
type, and the absolute concentration of ARB in effluent was 0. 12 1g-0. 63 lg higher than that in influent. The absolute abundance of
aeARGs and iARGs in activated sludge was 1. 96 x 107-3. 02 x 10" copies-g ™" and 5.22 x 107-4. 15 x 10" copies-g ™", respectively;
the absolute abundance of feARGs in wastewater was 5. 90 x 10%-1. 01 x 10" copies-L.~". Anaerobic treatment can remove 0. 13 lg-
0. 65 lg aeARGs and 0. 04 1g-0. 28 lg iARGs, while the removal efficiency of acARGs and iARGs by aeration and precipitation process
was affected by ARGs types and forms. The absolute abundance of feARGs in effluent is 0. 06 1g-0. 81 Ig higher than that in influent.
Redundancy analysis showed that the concentration of ARB was significantly positively correlated with chemical oxygen demand
(COD), Cl™, and total nitrogen concentration (P <0.05). The abundance of aeARGs was positively correlated with COD and total
nitrogen concentration ( P < 0.05), and both the abundance of iARGs and feARGs are positively correlated with heavy metals
concentration (P <0.05). This study confirmed the enrichment risk of ARB and different forms of ARGs in PWWTPs, which provided
references for the research and prevention of antibiotic resistance pollution in industrial wastewater.

Key words : petrochemical wastewater; antibiotic-resistant bacteria( ARB) ; antibiotic resistance genes( ARGs) ; distribution; removal;
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Fig. 1 Treatment process and sampling sites of petrochemical wastewater treatment plants (PWWTPs)
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