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Analytical methods

The effluent samples were collected at the end of the second cycle everyday, and
then the concentrations of ammonia nitrogen and total phosphorus of samples were
measured. The measurement continued until the removal rates of ammonia nitrogen
and total phosphorus stabilized. When the removal of nitrogen and phosphorus is
stable, samples were taken every half an hour to determine the changes of various
indicators during the operation cycle. During the second operation cycle for one day,
collect 1 ml sludge mixed liquor sample every half hour for dehydrogenase activity
(DHA) detection and collect 10 ml sludge mixed liquor sample for the detection of
other indicators simultaneously. These indicators included ammonia nitrogen, total
phosphorus, nitrite nitrogen, nitrate nitrogen, protein and polysaccharide. Among
them, the sludge mixed liquor samples of 1 mL each time which used for the
determination of DHA were detection by TTC staining in accordance with Xia et al.
[1]. Another 10 mL sludge mixed liquor samples need to be centrifuged at 8000 r/min
for 10 min immediately after collected. The supernatant was collected and used to
detect changes in the concentration of ammonia nitrogen, total phosphorus, nitrite
nitrogen and nitrate nitrogen. The measuring method of ammonia nitrogen
concentration is Nessler reagent colorimetry, the measuring method of total
phosphorus concentration is ammonium molybdate spectrophotometry, and Chemical
Oxygen Demand (COD) was measured by sealed digestion dichromate method [2-4].
N-(1-nyl)-ethylenediamine spectrophotometry [5] and ultraviolet spectrophotometry
[6] were used to determine the concentration of nitrite nitrogen and nitrate nitrogen at
different times during the cycle operation. After further processing, the centrifugal
sediment was first obtained loosely bound extracellular polymer (LB-EPS) [7], and

then tightly bound extracellular polymer (TB-EPS). Using bovine serum albumin as



the standard solution, the content of protein (PN) in the sample was determined by the
Coomassie brilliant blue method [8]. The polysaccharide (PS) content is determined
by the anthracenone sulfate method with glucose as the standard solution [9]. In
addition, when the removal performance of SBR dosed with 0.08g/L SDS and SDBS
was stable, sludge samples from three SBRs were taken for 16S rRNA sequencing
analysis [2].
16S rRNA sequencing analysis

The Illumina high-throughput sequencing included DNA extraction, followed by
PCR amplification using primer pairs 515F and 806R, targeting the V4 region of 16S
rRNA gene [10,11]. The 16S rRNA gene amplicon products were sequenced using the
HiSeq2500 platform at Illumina. The detailed protocols of these two processes were
applied according to Chen et al. [2]. All valid sequences of the three samples were
clustered by Uparse software (V7.0.1001), and then the required operational taxa were
screened by RDP classifier (V2.2) and against the GreenGene database with a
confidence threshold of 80%. Operational taxonomic units (OTUs) clustered at 97%
similarity and some other indexes indicating the microbial diversity of samples were
presented. Alpha diversity and beta diversity of microbial community were analyzed

using QIIME (V1.7.0) and R software (V2.15.3) [12].
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Fig. S.1. Removal rate of pollutants in SBRs by adding surfactant: (a) NH**-N; (b) TP
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Fig. S.2. The Wayne diagram of the microbial community




