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Abstract Toy Fsscss the problem of sewage treatment under the condition of Yow carbon sources, we carried out a study of activated sludge and a biofilm symbiosis system
(IFAS). The occurrence characteristics and interaction law of microorganisms in two phases of sludge membrane under low carbon source conditions were discussed, and their
niche and influence on treatment efficiency were clarified. Through a pilot-scale experiment in actual water plants, the biofilm characteristics, sludge membrane activity, and
succession law of flora were analyzed, and the microbial structure and interaction in sludge membrane in two phases under the control of different activated sludge ages were
compared. The results showed that the sludge concentration in the reactor increased with the increase in SRT under variable SRT. Because the microbial concentration in SRT-
H was much higher than that in SRT-L, the competition between mud films in SRT-H was more intense than that in SRT-L, and the pollutant removal efficiency in SRT-H was
lower than that in SRT-L. Under the condition of low-carbon feed water, the sludge activity in the IFAS process decreased with the increase in SRT. Under the condition of low
SRT(S d), the nitrification, denitrification, phosphorus accumulation, and phosphorus absorption rate of activated sludge increased by 122%, 88%, 34%, and 44%,
respectively, compared with that of high SRT (25 d). However, SRT had litle effect on biofilm activity, and there was little difference in nitrification activity and
denitrification activity between the two SRTs. Microbial sequencing analysis showed that the functional hacteria of the IFAS process were enriched and transferred with the
change in SRT between the two phases of mud membrane. In SRT-L, the functional bacteria that were enriched and transferred between the two phases of mud film owing to
the “seeding” effect were mainly unclassified_g _Enterobacteriaceae, whereas in SRT-H, Acinetobacter was mainly used. At the same time, by analyzing the distribution of
dominant functional bacteria, it was found that there was some competition between denitrifying bacteria and phosphorus-accumulating bacteria in activated sludge. Under the
condition of a lack of organic substrate in the influent, the relative abundance of denitrifying hacteria was obviously higher than that of phosphorus-accumulating bacteria,
which indicated that denitrifying bacteria could better adapt to low-carbon source conditions. Thus, they could occupy a dominant competition position, which was mainly
reflected in the increase in the relative abundance of aerobic denitrifying bacteria. In addition, the SRT change in the mud phase reacted in the membrane phase, making the
residence time of biofilm change correspondingly, thus changing the flora structure, screening out different dominant bacteria genera, and further increasing the difference.

Key words: integrated fixed-film activated sludge system; activated sludge-biofilm relationship; sludge retention time; population structure; seeding effect
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Table 1 ~ Water quality parameters of test water/mg-L ™"

Wi H COD NH," -N TN TP
S8 80. 72 ~180. 51 10. 34 ~27.96 12.35 ~34.22 1.89~7.26
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Fig. 5 Microbial composition and changes in activated sludge and biofilm in SRT-L at the class level
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Fig. 6 Microbial composition and changes in activated sludge and biofilm in SRT-H at the class level
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