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Adsorption Mechanisms of Clproﬂoxacm by Extracellular Polymeric Suhs‘tances

of Sulfate- reducmg Bacteria Sludge . .

ZHANG, Hui- qun JIA Yan-yan, FANG He- t1ng,"YlN Lin- -wan, LU Hu1 .
(Guangdong Provmmal Key Laboratory of Envu@nnfg:nal’ Pollution Control and Remechatlon T'gchnology, School of” En-vrronmenta].f‘
Science and Englneenng, Sun Yat-Sen Umversny, Guanvzhou 5 10006, China) s “ ‘r" .ﬂ.| . 3

Abstract; Extracellular polymeric substan¢es (EPS), inl microbial sludge, fulfils a*key fole in removal of micro-organic pollatants
durlng biolggical wastewater treatment. In| this studys the' authors eyaluated the removal “of ciprofloxacin ( CIP) by sulfate-reducing
bactel:;la (SRB) sludge in @=sulfate-reducing up=flow sludge bed (SBUSB) reactor, and examined the role of EPS on CIP removal in an
SRB sludge system The results indicated that’CIP was removed" efficiently through adsorption and biodegradation by SRB sludge, with
adsorption)the major~removal pathway. EPS also played an important role in CIP adsorption by SRB sludge, and the adsorption
mechanisms of CIP by EPS were investigated using the three-dimensional excitation-emission matrix fluorescence spectroscopy
technologies combined with parallel factor analysis. The functional groups binding CIP onto EPS were identified through Fourier
transform infrared (FTIR) spectra analysis. The results suggested that the static quenching of EPS following CIP adsorption led to
formation of an EPS-CIP complex, and that the CIP was mainly bound with tryptophan and tyrosine-like protein substances in EPS with
the binding constants of 1.43 x 10* L-mol ™' and 1. 02 x 10* L-mol ™", respectively. The FTIR results suggested that hydroxyl, amino
and carboxyl functional groups were mainly responsible for binding of CIP onto EPS. The results revealed the adsorption mechanisms of
CIP by EPS in SRB sludge, and enhanced understanding of the role of EPS in sulfur-mediated biological processes for the removal of
CIP and other organic micro-pollutants.

Key words; sulfate-reducing bacteria ( SRB) ; extracellular polymeric substances ( EPS) ; ciprofloxacin ( CIP) ; adsorption; static

quenching
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Fig. 1 Schematic of experimental sulfate-reducing

up-flow sludge bed (SRUSB)
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K, FEHIRIER CIP #1000 wg L™, %% CIP
B RVE . SCE s 3 4HPAT, Sl B e
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AR
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Table 1 ~ Compositions of synthetic wastewater and related parameters

Hor W/ mg-1L~! 53 W/ mg-1.7!
CH,COONa-3H,0 640. 63 KI 0.2
Na, SO, 1213 FeCl, -6H,0 5
CaCl, 26 H, BO, 0.5
MeCl, -6H, 0 38.95 CuSO, 0.5
NH, Cl 95.5 MnSO, -H,0 0.63
KH, PO, 0.72 ZnSO, -7H,0 0.38
K,HPO, 2.52 CoCl, -6H,0 0.5
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B BRI R K TR K IR A R B AE4 500
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JGE12 000 rmin ™ B R B0 15 ming B b TR

£6.0.22 pm KHPERE UG R 155 BPS IR EPS T,

CIP MY FE o b8 W Crp . | (/) P2 A
1.2e4 |EPSIFCIRIOLE At o 27V
IR [l E CIP 55 EPS 454 A U 52 3k

FR9S EDS X1 CIP HYIHLR . K SEsafi EPS AR

TS ¢ L) SRBAGIE. PN EpS i
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5EH EPS-CIP i M &R 2 1R A 10 min J5 HUE
T 25CF, VA 4 h J5 476355007
1.3 Wik
1.3.1 {00

SN asE | K R R R | AR R R AR AR
PR ARV SR FH 85 1 835 (1CS-900) W 7 5 i 5 o2 3
WAL R B B R £R IS, T 48 8 (0 4 R 1) 122
SE 3 COD 5 Mk B SR FH 1 52 b o 7 vk A 7000 5
7K S A I R R A O B R A T
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1.3.2 G | & g
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CIP ¥R, HRERERIAJF FEA Z 2. X BBl
TR JH SRUSB 4bFE CIP JE /KB KM 7).

£2 FEEK CIP BB, SRUSB RIEITHRY
Table 2 Performance of SRUSB at different influent CIP concentration stages
. H 7J(/mg Lt

EizE #EIK/mg-L~!

o " B B2 (L Brez4

COD 489.9 406. 4 404. 1 414. 1 422.7

COD-S?- ND 330.8 345.2 362.4 375.4

S03--S 278. 4 107.3 99.3 95.1 88.3

S2--S ND 165. 4 172.6 181.2 187.7

1)ND FR KK ; COD-S*~ 45 S*~ Fif=A 49 COD; SO3~ -S J&4KLL S0% - IATFLER S; 82~ -S AL 2~ EBTFHEM S

2.2 SRUSB X} CIP )25k
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Fig. 2 Removal of CIP by SRUSB at different

influent CIP concentration stages
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