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Magnetic Coagulatlon Process ’Waste'water Treatment Plant in Cold Regions

DU W.en yan YAO Jun- qln s MA Hui- -ying , HU Yuan -xin" ZHANG Chun lei*, CHENYin- guang
(1. Col fege of Ecology sand Env1r0nment Xinjiang University, Urunidf 8300T7 Chrhd 2. Xinjiang Branch of CCTEG Chongging Engineering ( Group) Co., Ltd., Urumgi
830063, China; 3. College™of Environmental Science and Engineering, Tong]l Unlveml} Shanghai 200092, China)

Abstract; The main objective of this study was to explore the changes in bacterial communities and antibiotic resistance genes (ARGs) in an integrated fixed-film activated
sludge (TFAS) + magnetic coagulation process wastewater treatment plant (WWTP) in Xinjiang. The bacterial communities and ARGs in the influent, suspended activated
sludge, attached biofilm, and effluent were studied using 16S rRNA gene sequencing and metagenomic sequencing. The results showed that the average relative abundances of
Chloroflexi and Nitrospirae in activated sludge were 3. 50% and 0.03%), respectively, and their relative abundances in biofilm reached 10.02% and 2. 12%, respectively.
The average removal rates of NH," -N and TN increased from 91.89% and 66.76% to 97.71% and 91.90% after the reformation of this wastewater treatment plant,
respectively, indicating that IFAS enhanced the biological nitrogen removal capacity of wastewater treatment plants in cold regions. The average relative abundances of
Ferruginibacter and Rhodoferax related to iron redox in the biological treatment section were 5.24% and 3.72%, respectively, and the relative abundance of Rhodoferax in
effluent reached 9. 48%, indicating that the magnetic powder had an impact on the bacterial community. The IFAS wastewater treatment plant had an obvious removal effect on
ARGs, and the relative abundance of ARGs decreased from 191. 08 x 10 ~>%o in the influent to 32. 58 x 10 ~*%o in the effluent. The relative abundance of ARGs in activated
sludge was 63.25 x 10 7> %0-72. 38 x 10 ~> %o, which was significantly higher than 41. 31 x 10 %o in biofilm. However, the relative abundances of dominant subtypes of
ARGs such as sul2, floR, and rpoB2 in biofilm were 5. 77 x 10 ~*%o, 2. 52 x 10 ~*%o, and 2. 03 x 10 ~> %o, respectively, which were higher than the 3. 15 x 10 ~>%e-3. 57
%10 %o, 1.73 %10 7> %0-2.24 x 10 %o, and 1.28 x 10 > %0-1.76 x 10 > %o in activated sludge. The network analysis indicated that Caldilineaceae_norank and
Trichococcus were respectively positively correlated with sul2 and floR. These results can provide theoretical reference for the optimal operation and ARGs control of WWTPs in
cold regions.

Key words: integrated fixed-film activated sludge (IFAS) ; antibiolic resistance genes (ARGs) ; activated sludge; biofilm; bacterial community structure
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Fig. 2 Water quality changes in wastewater treatment plant
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Table 1  Analysis of bacterial community diversity
FEAC Reads OTU Coverage FEE Shannon $5%% Chao #5%% Heip i34
Q1 57578 947 0.993 4. 689 1 069 0. 140
Q2 65671 876 0.995 4.535 1128 0. 100
Q3 51935 874 0.993 4. 604 1119 0.113
Q4 51525 1104 0.994 5.205 1245 0. 164
Q5 53101 862 0.993 4.481 1052 0. 101
Q6 55258 869 0.994 4.657 1036 0. 120
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