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Abstract: FElectroactive microorganisms can exchange electrons in their extracellular
environment with electrodes or other cells through direct contact, conductive pilli, or redox
mediators, in which extracellular polymeric substances (EPS) play a crucial part. EPS are a
mixture of cell secretions, cell lysates, and other substances attached on the surface of microbial
cells to protect them from external environment, comprising proteins, polysaccharides, humics,
among others. Thus, the composition and characteristics of EPS from electroactive
microorganisms influence the electroactive properties of the EPS and the extracellular electron
transfer of the microorganisms, allowing them to be applied in the environmental
bioremediations. For a clear understanding of the electroactive properties of EPS from
electroactive microorganisms and the influence on extracellular electron transfer of the
microorganisms, we introduced the methods for characterizing the electroactive properties of
the EPS and summarized the influence of the composition, chemical properties, physical
properties, and spatial distribution of the substances on their electroactive properties. In
addition, we descried the applications of the EPS in decolorization of dye wastewater,
adsorption of heavy metals, biotransformation of organic pollutants, leachate management, etc.
Finally, the future research directions in the characterization method, the scale of experiments,
and the interaction mechanisms were summed up.
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Mechanism diagram of mediated oxidation method (adapted from reference [8,11]).
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i# 13 EDC {H k240K A Shewanella oneidensis
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i DAPI 5L | UV OB REEEFI — 8 Mk AT
WIE o RAE Ty B 575 7% 18 EPS Hii W4 B0y
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JE B EDTA-EPS %44, Rl EDTA Joik M4
BB, REAE EPS 1, THE Lowry IEH R
FIBTAYINE , H BCA I 123 52 2 5 57 Fil i vk B2
W JEFI R, 2B E B H AR B Y EDTA
WFEALT 1 mmol/L, 1] Bradford 732 i i 5
IS, DA T 4R B EPS 4 1 5T 3%
# 1] Bradford A o i A A AR W ML sb 2
B EEEBTAT DNA S59) 5T Y o A A 2 v
RefrfE & 225, MIMEAE T EPS JL{RAEAN ]
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S 7 L 3 P T Y
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£)o Lin ZUVE I Shewanella oneidensis MR-1
W A (58.2%) (Escherichia coli 5%
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Guo ZEPHEHU T A fb2E R G HIE M)
JEE ) EPS,, 38 3k 98 5 A [a] 1) BH A H 57 SR 2728 EPS
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Figure 3 Spatial distribution of Shewanella oneidensis EPS components under different anode potentials
and their relationship with EET (adapted from reference [18,46,48,50]). A: —=0.2 V. B: 0.4 V.
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HFF 5 3P RIVAT R4S ] 5 fF-f, % BB54
) e R i K 3 2.005 g/g, Wang 2Pk
Bacillus sp. CICC 23870 1 J#5 AU B ¥k , $2 BUH:
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FIIAF 83%, XA . BEFIASEREh- 0 A R £ 1Y
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6.1.3 IMEZRLE
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TR P R AR ST KB, 4hi5K
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i F W BE (SMZ)FERT 4R 2 h P o Rl % A & 1Y)
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(SM1). fiff iz Y s I (SML2) F s Jiig W% I (SDIZ) 1Y)
A= YR BERCR Ay BAE] 70.0% ., 55.1%. 51.8%
F146.7%, 74 Langmuir, Freundlich %5 £6
RIS AE SRR UL S i Shewanella oneidensis
MR-1 =A%) EPS /-SRI, XIUAERR
ZBRFIRE] 95.7%, HHTC EPS & FHGm T
89.1%!°Y; FELITE (IR IR, WIRvIiG pH 7
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iGN, SRR AR B ST I H e
MWE B mE S, IBREEY, DMEHRSE L
FESE AR Z T8 EPS MU, An ZESORFSE T
Shewanella putrefaciens CN32 AN Fll Az 1y B}
Cr(VDRIEEfL, % B EPS JE[EE Cr(VD)RY
FEEA S, B Cr(VDIY 60%L) |,
B ESS S AR EH M Z R R . R
JE BRI AL E fEH . Huang 5T
Shewanella putrefaciens CN32 N AN RE &
Yysire pH=7 20 TP . ARk b As(IID)
I As(V)IfE 2, B2 EPS W H 0.3 g/L
BF, As(IID)FT As(V )TE AW H B9 e B2 W 2 B AI%
10%—45%, Cao N1t L4 Shewanella sp.
HRCR-1EPS DI K EPS fx /b & T Ak ¥t
UVDRI W 5385, & BAE EPS XF U(VDAY[#
EAKCR B, EPS s 5 iy A Ak I iR
(I OMCs) A7 B3 i i J5HL i 9K 3y EPS [ &
U(VD). kA, B85 & BAE Escherichia coli Fil
Shewanella oneidensis MR-1 EPS 9% AL 525
AT, AR ER Y 25 BRSO AR I RS
4 23.7%. 33.4%ENE] 41.3%. 54.7%, FHi&
Wi AL A K BORL SeNP, I A EPS %
R b S AT 2 o B2 R WL b, 45 R UERH EPS
A LU SR R AR O A AL, LR,
TGRS R A A,
6.2.2 BRI EDIEKL

LT A DTS GE T A M LTS B
P>, BT EPS H il H B RROK AL A P
TRAE . FRILLL L hie 7K A B W v i TR A R ik A5
HREHIMAETE, i EPS 54 M5 44 Z [ LA
© 1. TER T s KA AR HDE U5,
AT 5 0 A5 BILTS G 0 0 38 B s R BR 700 A
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VB T2 AR, Ot — 2 7 A il I e T
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7 E#
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RK, TCIRAESL IS M HEATARAF M Xt b,
WAEAEIHLE -, EPS 7648 Bl Ha TG PERAE B
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