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Abstract ; The aim ofithis study was to characterize the changes of the microbial community in WWTPs based on hybrid-MBBR process in
the Yangtze River Delta in a low temperature season, and to obtain the regularity of the microbial distribution. High-throughput
sequencing of Illumina miSeq was conducted to analyze the microbial community structure of activated sludge and suspended carrier
biofilm in the aerobic area of five WWTPs. The results showed that the number of microbial species in the suspended carrier biofilm was
lower than that of the activated sludge in the same plant, and the species distribution was more uneven. The addition of a suspended
carrier can improve the microbial diversity of the system, while the influent and operation mode have a certain selectivity to the microbial
community composition of the system. The bacteria with high relative abundance in each plant primarily included Nitrospira,
Mycobacterium, Defluvicoccus, Hyphomacrobium, and Macrocharacters ,etc. The addition of suspended carriers significantly enhanced the
enrichment of Nitrospira. The amount of nitrifying bacteria in the suspended carrier accounted for 86. 12% -95.36% of that of the whole
system. A certain relative abundance of denitrifying bacteria was detected in the suspended carrier in the aerobic area of each plant.
Combined with the results of the measurement of water quality along the process and the lab-scale experiment, it was confirmed that
significant SND occurred on the suspended carrier biofilm in the aerobic area, which enhanced the TN removal of the system.

Key words: Yangtze River Delta; integrated biofilm and activated sludge ( hybrid-MBBR ) ; moving bed biofilm reactor ( MBBR) ;

microbial diversity; simultaneous nitrification and denitrification( SND)
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Fig. 1 Membrane state of suspended carriers in each wastewater ‘freatment plant
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Table 3  The a diversity analysis index

REAR L FRY Ace FRE Chaol 5% Shannon $5%% Simpson F8%% s
A_Biofilm 2497.192 2539.116 5.786 705 0.014928 0.976 325
A_Sludge 3073.025 3101. 326 6.028 64 0.008 977 0.979 648
B_Biofilm 1981.937 1778. 224 5.074 946 0.018 611 0. 983 539
B_Sludge 2 087. 868 2 062. 464 5. 187 175 0.020 48 0.979 701
C_Biofilm 1 988. 985 1997.939 4.929 774 0. 064 948 0.981 467
C_Sludge 2 763. 065 2293.434 5.580 547 0.010 805 0.977 322
D_Biofilm 1 669. 66 1486. 444 4.466 75 0. 064 434 0.986 378
D_Sludge 1 696. 821 1423.172 3.394 736 0. 150 691 0.986 148
E_Sludge 2 575. 347 2 180. 848 5.020 175 0. 023 366 0.978 589
E_Biofilm 2 580. 416 2 488. 302 5.717 224 0.010 672 0.975711
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Fig. 11  Results of nitrification experiment
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