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Abstract: A sulfur packed-bed reactor was employed, with lime mud-an industrial by-product, serving as an alkalinity source. The
concentration of Sulfamethoxazole (SMM) was gradually increased to investigate the microscopic response mechanisms of sulfur
autotrophic denitrifying (SADN) microbial communities under SMM stress. The results indicated that the SADN microbial
communities could utilize the alkalinity provided by lime mud to achieve efficient nitrogen removal. Under low-concentration SMM
stress, the system remained stable, Thiobacillus was enriched with removal efficiencies of nitrate (NO; -N) and SMM exceeding
99%. Under the impact of high-concentration SMM, the abundance of Thiobacillus in the system decreased, and the nitrogen
removal performance fluctuated. However, the dominant bacteria in the system regulated the synthesis of hydrophobic amino acids
glutamic acid (Glu) and proline (Pro) by increasing the secretion of C6-HSL, promoted the synthesis of tightly bound protein (TB-PN)
in extracellular polymer (EPS), maintained the tight secondary structure of the protein, and thus promoted the aggregation of floc
sludge. Under this regulation, the denitrification performance was recovered, and the SMM removal rate reached 60%. Additionally,
under high-concentration SMM stress, unclassified f Rhodocyclaceae utilized the carbon sources secreted by apoptotic autotrophic
bacteria and EPS to synergize with Ferritrophicum and Thiobacillus for efficient nitrogen removal.
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Fig.1 Diagram of experimental device
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Table 1 Influent water quality at each stage
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Table 2 Changes of secondary structure of sludge protein at

different stages

BEr B pyTA% ;f?;m/” B Bt F% ’;‘;;i

Gl 16.01 22.14 14.65 22.65 17.93 6.62

G2 16.04 22.22 14.66 22.95 17.65 6.47

G3 16.48 20.92 13.90 19.32 22.59 6.80

G4 18.85 20.85 13.78 18.93 21.46 6.13

G5 15.46 2221 14.23 22.75 18.20 7.16
2.3 Wi HIE R AE RGN AR 1

BEAk, e 22 % R N B2 (Acyl-homoserine lactones,

200

AHLS) LA 52 5 2% PG B Pk R A BN R 4 rh f
T — 25 5o 1 ST R P 2 AR B P R kP,
TA AT I WA RIS I AHLs 1A 21145 EPS 431,
PRIV e ZUAR S A2 T e DA Ik, X E 97 Al Ak
et AHLs 2 EdEATille, 45 Rl 6 frzs.C6-HSL
J& SADN R4 & Jap S 5 0 1, L 2 i
2 PN (153 MR AR BE A I (R T 1 LA K sy e 22
IR ZE G3 Y BUMA SMM Ji5,C6-HSL )5 &
h 128.34ng/L _LTH4 184.56ng/L, % SMM KK
PRI H A B i A FasEAE 179.24ng/LaX 2 KN TE G3
WILEM BLSMM. i T 5 A4 o b i K PR 2R, N
A3 58 7K B 1 485 1 T S ROR, ¥ Y08 485 W T RA L
IS AR ) T T 2% Co-HSL SKififE EPS
PN [1)G B (25 e 2R R TSR TS 2R SMM
JIMEL) H 1R.C4-HSL HA B 1K vk, v] DR ESE
KPS [for s Ho b SMM. R B R4 k2>,
FEH] SMM £:4117] C4-HSL K531, Mo/ b e 4k PS
B NJE SMM EibE. 30C6-HLS AENS 1 iy Y b
EKBE ) IR R RS i P 30C8-HLS 1] LA
b ATP (¥4 1t i S5 sk A= 3 1 B ey e 25 Bk
MRS B RE R R U R i

| (a) C4-HSL [ C4-HSL

C4-HSLF5 i (ng/L)
=3
=N

Gl

G2 G3

BB

G4 G5

180
160
140

1
a1
—

[72]
=
o
3

| (b C6-HSL [ C6-HSL

20
00|
80 -
60
40
20 H
0

Gl

G2 G3

BB

G4 G5

20+ (¢) 30C6-HSL

[ 30C6-HSL

Gl

G2 G3

KB

G4 G5

30C8-HSL 7 it (ng/L)

| (d) 30C8-HSL

[ 30C8-HSL

[ )
S

[
T

>
T

[
T

Gl

G2 G3

B

G4 G5

K6 &I B AHLs & f48 40
Fig.6 AHLs content changes in each stage

2.4 WAEMRERAZ

241 WEMZ RS T RA I R HR



9 34 SV R IR SRR W D il TR SRR B 1 9 AL A 5233

XA B B Y Al BEAT Sl AR 2 R R R

TR S AT, LA RN 3 3 R, Horh GO R V.

£ G2 [ BER T e A i B O ST 3 by 1) 3
FEA R ZAEVE R 5 RE B 31 R R WK
ST £ AN I ey R DA (R R T AR G3 A
G4 WrBR G A 2 R K W] AR,
IM7E G5 FrBreEM g MRl 7 Bos T 8BrB
SADN R Sl MR R 22 572, 20 b GS B B
P55 TEAl A B BOA UK 22 57 AR WIE i 5 SMML
AR RGE L TR IS SR A

*3 WMEY Alpha ZHEMRFEERHR
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25 Ace Chao Shannon Simpson
GO 1234.36 1195.127 5.16 0.02
Gl 1454.13 1407.783 5.18 0.02
G2 952.63 920.6194 3.75 0.08
G3 939.15 909.2571 3.84 0.07
G4 940.19 915.6419 4.50 0.03
G5 490.29 465.0337 3.22 0.09
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Fig.7 Microbial PCoA analysis at different stages
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