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Characterization of extracellular polymeric substance and soluble

microbial products under impact of CeO, nanoparticles
WU Yang-Fang! FENG Qian'?" XUE Zhao-Xia'? YANG Wen' SHI Ming-Jie'

(1. College of Enviroment, Hohai University, Nanjing, Jiangsu 210098, China)
(2. Key Laboratory of Integrated Regulation and Resource Development on Shallow Lakes, Ministry of Education,
Hohai University, Nanjing, Jiangsu 210098, China)

Abstract: [Objective] With the universal application of CeO, nanoparticles (CeO, NPs), its biological
toxicity and environmental effect have been paid more and more attention. The purpose of this study
was to acquire the process and influence of CeO, NPs on activated sludge from activated
microorganisms metabolites. [Methods] EPS and SMP are the two main types of microbial
metabolites, the content and composition of which were both examined after dosing different
concentrations of CeO, NPs in laboratory-scale activated sludge. [Results] The content of EPS and
SMP increased with the increasing dosage of CeO, NPs during a short period. The content of TB-EPS
and LB-EPS didn’t have changed observably at low concentration of CeO, NPs. The content of
TB-EPS and its compositions were not significantly affected, while the polysaccharide and protein of
LB-EPS increased for resistant to the toxicity of CeO, NPs (more than 25 mg/L). Compared to the
control upon exposure to CeO, NPs (50 mg/L), the protein and polysaccharide increased 35.18% and
46.57% respectively. The content of two types of EPS increased in the presence of CeO, NPs, and
LB-EPS increased significantly higher than the LB-EPS growth. When the concentration of CeO, NPs
was more than 25 mg/L, the content of protein of SMP appeared, polysaccharide and humic also
increased significantly as well. [Conclusion] The protein generated from SMP might be combined with
nanometer materials to reduce the toxicity of nanomaterials. At the low concentration of CeO, NPs, the
adsorption effect of EPS would prevent CeO, NPs from passing into the cell. However, when the
concentration was higher, CeO, NPs would stimulate the microorganisms to produce more EPS which
could form a thicker outer barrier layer to protect cells better. EPS and SMP worked together to resist
the toxicity of CeO, on microbial cell.

Keywords: Activated sludge, CeO, NPs, SMP, EPS
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0.8, (NH4)MO74H,0 1.1, CuClL,2H,0 0.2,
NiCl,:6H,0 1.0, FZEFEIRE AR L T5/K) U0
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0.45 pm JEMELUE, FE SMP & &illE .
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R 1 RIAFIREYIK CeO fEH T HIZNRES
Y 55 ENAE . WSR 1ATLE, 78
YK CeO, EIIMEHF, EPS BEREE DK CeO,
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WeE A 10, 25 F1 50 mg/L iF, AHEC X IEZH EPS &

IR 4.12% . 4.64%F1 15.29%, 43T EPS
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P IERTR, 4949% CeO, % LB-EPS. TB-EPS ¢
HIFR I B, MYk CeO, YRR ME
25 mg/L i, LB-EPS. TB-EPS &t S ¥IA R L
Hahn, AHHCXTERZH LB-EPS 11 TB-EPS H4ilE /514
13.8%71 0.50% ., 44K CeO, HEEHEHN 2 50 mg/L i,
EPS =4y G I W3 hn, LB-EPS A
TB-EPS 5 %t HE 40 AH b 34 0 43 3 5 2 39.77% Al
4.24%,

FHOCWFFEIESE, BRI . S WHAI I B 0 1
15U EPS thFZW, HihEHMEREZ S EPS
S 70%-80% ", — 2 X A [R] kB 4 ok
CeO, fEFF TB-EPS #1 LB-EPS H £ 8H 18 (140 43
FH (3 DA, TB-EPS H LW AIZE 1 R & 2 Bl
K CeO, MR G IMAR LA 13, 117 LB-EPS HH Z 4%
B A EBEGIK CeOy MR T B8 T W fa 3
B, SR B B R R ORI .

EPS 7EHUTE MR h R 35 2. biE
YK CeO, HEFERYIGTN, EPS 43Ikt 34 fin 2% 1
TG IRGE PRI AIK CeOy 7= AL TR BT 114 HL R 17 3%
JBi. TB-EPS &S WA TEANMIEE [, T LbEHs
HOSAT B S I 2 R Z LB-EPS 13 TAMNZ . Bk
TB-EPS /& & EPS FZ AR5y, {H i TB-EPS

F1 TREMAK CeO,iRE T3 EILES e EPS (LB-EPS #1 TB-EPS) R £ ik & 89820

Table 1 Influences of different CeO, NPs concentration on EPS (LB-EPS and TB-EPS) of activated sludge

LB-EPS (mg COD/g VSS) TB-EPS (mg COD/g VSS)

CeO;, NPs Total EPS
(mg/L) E=) EZ AR EE EZ 85y (mg COD/g VSS)
Protein Polysaccharide Total Protein Polysaccharide Total
0 10.80+1.20 7.30+0.80 18.10 27.40+1.20 12.70+1.10 40.10 58.20
1 11.00+1.00 7.20+£0.90 18.20 29.20+1.10 11.10£1.00 40.30 58.50
10 12.30+1.00 7.40+0.20 19.70 27.60£1.60 13.30+0.80 40.90 60.60
25 12.50+0.90 8.10+0.50 20.60 26.50+0.80 13.80+1.70 40.30 60.90
50 14.60+0.60 10.70+0.80 25.30 29.30+1.00 12.50+1.20 41.80 67.10
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Figure 1 Effects of different CeO, NPs concentration on
SMP of activated sludge
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Figure 2 Three-dimensional excitation-emission matrix fluorescence spectra of EPS and SMP at
different CeO, NPs concentration
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Figure 3 The mechanism of activated microorganisms metabolites under impact of CeO, NPs
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