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Effects of salinity on treatment performance and

microbial community of suspended carrier SBR
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(School of Environment and Energy Engineering , Anhui Jianzhu University , Hefei 230601 , China )

Abstract:In order to explore the effect of salinity on the performance of suspended packing SBR process and the mi-
crobial community structure attached to suspended packing, the removal performance of COD and NH,~N in SBR1
(control group without filler) and SBR2 (suspended filler SBR process with 30% effective volume) processes was
studied under four gradients influent salinity of 0,5, 10, 15 g/L. The characteristics of microbial community were
analyzed by 16S rRNA high-throughput sequencing technology. Experiments results showed that, salinity reduced
the removal performance of COD and NH,"=N in SBR system. When salinity increased from 0 to 15 g/L., the removal
rates of COD and NH,"~N in SBR1 system decreased from 92.6% and 92.5% to 64.7% and 68.2% , respectively, and
that of SBR2 decreased from 96.0% and 94.2% to 67.8% and 73.8%. The average removal rates of COD and NH," -
N in the two systems were inhibited by salinity, and compared with COD, NH, =N had better degradation effect, and
the removal effect of SBR2 system was always better than that of SBR1 system. Proteobacteria and Bacteroidetes
were the dominant phyla, and their relative abundance was more than 77%. The abundance of Epsilonbacteraeota
showed an obvious upward trend with the increase of salinity, and it was suitable for the growth and reproduction of
salt-tolerant bacteria in high salinity environment. The community diversity of microorganisms on the suspended
filler decreased with increasing salinity, but their richness increased in microorganisms at intermediate salinity(5 g/L).

From the perspective of microbial community characteristics, this study discussed the effects of increasing salinity
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on microbial community structure and diversity, which could provide reference for the study of COD and NH,"-N

removal mechanism in suspended carrier SBR system under high salt stress.

Key words:suspension packing; SBR process;salinity; diversity ;richness
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Table 1 Simulated water composition

BRITHR 2 i 4 B JR A/ (mg-17")
3 ] 25 700+100
EA A 30+10
{7 R — A H0 7~8
[CEEVTE R ICR IR 0.5

K2 WMETRBBEMRS

Table 2 Composition of trace element solution

25 i 44 B JE e /(mg- L")
kg 18
ERIA S 150
AL 15
iR 15
UK S AL R 12
i iR 12
B R 6
it 1% 41 3
M LR AN 100

SBR2 & 4t S 1T YAk i (8] 43 930 2 73 d F1 82 do AL
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Fig. 2 Sequencing flow chart
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Fig. 3 Changes in the removal rates of COD and
NH,'-N in the SBR1(a) and SBR2(b) systems
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Fig. 4  Average removal rates of COD and NH,-N
of the SBR1 and SBR2 systems
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Fig. 5 Bar charts of the species composition of
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N1 614 631.708 6 633.708 3 0.9543 6.2132 39.8136 0.9989
N2 564 599.8148616.5000 0.951 3 5.5634 37.0908 0.998 6
N3 422 478.258 4490.0182 0.857 8 4.1353 30.4393 0.9982

3 #ig
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(1) #h BE 29 SBR RS X COD \NH, =N iy %
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i, 0T i R KA T 0 Ak BRSO s R (10,
15 ¢/L) F SBR T. 2 % NH, =N B9 2 B 2 5 18 T %t
COD 1Y £ BR&OCR

(2) %5F 25 H8 B2 25 A4 T i BBORE: b 3204 7 el i U,
P25 R T & T A W B R rh B R 3T AR IR T T
FFF T, & AR F BRI 4E 7 7E 77% L) |
Epsilonbacteraeota FY AH Xt - J& i 45 £5 & 09 A W7 - 42
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