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Abstract: Based on 16S rRNA genes-Illumina MiSeq high-throughput sequencing, this study is to investigate the community and
structure of characteristic microbial communities related to nitrification under four C/N ratios (0. 5. 10. 15) settled in four parallel
laboratory-scale sequencing batch reactors (SBRs, denoted as Ry+Rs5.Rjo-R;s) to better understand the biological mechanisms of how
does C/N ratio influence the nitrification. Results indicated that effective removal of ammonia nitrogen (removal efficiency > 95%)
and COD (removal efficiency > 90%) were achieved in four C/Ns, and TN has also been reduced to varying degrees. In addition, C/N
ratio has an important impact on the diversity, community and function of the bacterial communities. The largest a-diversity values of
Chaol (922), ACE (1232.4), Shannon (6.76) and Simpson (0.96) were achieved in Ry, which represents with highest richness and
diversity of bacterial community, while the lowest was achieved in Rs. 9 phyla such as Proteobacteria, Bacteroidetes, Cyanobacteria
and so on were found to be major groups with higher relative abundance at the phylum. The most dominant bacterial is affiliated with
Proteobacteria comprised 40.7%~65.2% in the four sludge samples. The relative abundance of key microorganisms as
Nitrosomonadaceae and Nitrospira related to nitrification decreased sharply with increasing C/N. A total of 34 groups of
microorganisms with significant differences were obtained based on LEfSe analysis, thereby key biomarkers of the microflora were
obtained at the microbiological classification level under each C/N condition.
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Table 1 Operating conditions for four SBR reactors
e BT A W1 K A B s I (1] (min) BATHAT TATHEG S
JAWIRE BEK MR POEHK 7('C) DO(mg/L) pH & AT 1 SFATH: 2 FATHE 3
Ry 300 5 270 25 254£2.0 1.0~2.5 7.5+£0.2 0-1 0-2 0-3
Rs 340 5 300 35 254£2.0 1.0~2.5 7.5+£0.2 5-1 5-2 5-3
Rio 330 5 270 55 254£2.0 1.0~2.5 7.5+£0.2 10-1 10-2 10-3
Ris 270 5 210 55 254£2.0 1.0~2.5 7.5+£0.2 15-1 15-2 15-3
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Table 2 Operating conditions and results of actual reactions

5 HEH i (mg/L) B A R i (mg/L) LBRE(%) L BRE % mg/(L-h)]
COD NH,-N COD NH,-N COD NH,-N COD NH,-N

Ro - 19.0+£2.6 - 1.1+£0.6 - 94.6+£2.8 - 4.0

Rs 266.1+£19.0 56.3+4.2 28.0+£6.8 1.2+1.1 89.5+2.2 97.8+2.0 47.6 11.0
Rio 256.3+18.3 26.6+2.4 25.3+5.5 0.9+0.7 90.2+1.9 96.9+2.5 51.3 5.7
Ris 259.2+15.9 20.0+£2.2 25.1+4.9 0.7+0.6 90.3+1.9 96.4+3.0 66.9 5.5

#3 REAIEELATERERE
Table 3  Various nitrogen content and their removal efficiency before and after the reaction
5 4 7 S (mg/L) S5 E(mg/L) TN ZB# ) TN ZBRs %
NH; -N NO, -N NO; -N TN NH,-N  NO,-N NO; -N [mg/(L-h)]

Ry 19.0+£2.6 0.7£0.5 20.0+£5.1 39.8+5.4 1.1£0.6 0.1+0.2 35.3%6.1 36.5+6.0 8.3£5.2 0.73
Rs 56.3+4.2 0.5+0.7 5.9+4.2 62.746.1 1.2+1.1 0.2+0.5 45.1£5.2 46.4+5.3 25.7+£8.3 3.26
Rio 26.6+2.4 0.2+0.2 0.9+£2.7 27.7£3.7 0.9+0.7 0.1+0.2 21.6£1.9 22.6£2.0 17.8+10.1 1.13
Ris 20.0+£2.2 0.1+0.2 0.7£1.6 20.7£3.0 0.7+0.6 0.2+0.4 11.1£1.9 11.9£2.1 42.0+9.6 2.51

2.2 C/N X} SBR REHAEYZ FENE 540

221 C/NXMAEY a ZFEMERIEW 4 T i C/N
X SBR A FRIM A= MR 22 R R )5
M) S5 35 AP AT R I 485 ST (8, Ik 4 .
Jorp &R I e 21855 LT 30000~35000,15 21
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Table 4 The 16S rRNA sequences, richness and diversity of microbial community in the activated sludge sampled from the four
C/N ratios SBRs

RINEE  PFI%C OTU = 1] M H B J& i Chaol ACE Shannon  Simpson
Ry 35289 1513 23 51 97 138 199 209 922 1232.4 6.76 0.96
Rs 33073 1023 19 43 72 96 133 137 624 836.6 4.69 0.82
Rio 32501 1410 28 66 116 154 208 217 844 1155.0 6.07 0.94
Ris 30617 1139 28 63 106 141 180 185 650 842.2 4.59 0.82
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Fig.1 Sparse curve of Chaol index, Sparse curve of Shannon index, Curve of abundance grade and OTU distribution Venn diagram

of sludge samples
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Fig.3 Microbial communities and distribution at

the phylum level
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Fig.4 Heat—map of the top 50 classified genera
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Fig.5 LDA score identifying the size differentiation among the four activated sludge samples with a threshold score of 3.5 (a) and

five—level cladogram of microbial communitiesof LEfSe (b)
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