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Abstract [ Objective] Aiming at the problems of high energy consumption, high cost and large carbon footprint of traditional
wastewater desalination technology, this study aims to explore the potential application of osmotic microbial fuel cell (OsMFC) in
wastewater pollution reduction and desalination, and analyze the challenges it is facing, so as to provide theoretical support for the
sustainable development and large-scale application of this technology. [ Methods | The working principle of OsMFC is introduced in
detail, and the electrochemical performance, membrane flux and pollutant degradation effect of the OsMFC system are comparatively
analyzed under the operating conditions of different feedstock fluids, driving fluids, membrane materials and electrode materials.
Through literature research and data analysis, the key factors affecting the operating efficacy of OsMFC are summarized, and potential
solutions are proposed for the problems in scale-up applications. [ Results ]  The study shows that OsMFC exhibits high electrical
energy output and desalination efficiency when sodium chloride is used as the driving fluid. Thin-layer composite membranes are

considered to be a more desirable option than traditional acetate membranes due to their greater porosity and mechanical strength.
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OsMFC demonstrates high efficiency in treating organic pollutants, with COD removals ranging from 63% to 95%. However, the
technology still faces problems such as concentration polarization, membrane fouling, and reverse solute flux, which reduce the water
flux and power production performance and increase the operating cost. [ Conclusion] OsMFC, as an emerging wastewater treatment
technology, has the potential for wastewater pollution reduction, desalination and energy recovery. Future research should focus on the
following aspects: developing low-cost and high water flux membrane materials; screening and cultivating electroactive microorganisms
to optimize the microbial electricity production performance; optimizing the reactor design and configuration after the scale-up

application of OsMFC; and exploring the use of cheap and readily available wastewater, such as saltworks brine or reverse osmosis

wastewater, as the driving fluid. By solving these problems, it is expected to realize the large-scale application of OsMFC and construct

a sustainable low-carbon wastewater treatment solution.
Keywords osmotic microbial fuel cell (OsMFC)
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Fig. 1 Structure of Forward Osmosis Microbial Fuel Cell
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Fig.2 Principle of Desalination by Forward Osmosis Membrane
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Tab. 1 Performance Parameters of Forward Osmosis Microbial Fuel Cells for Wastewater Purification and Seawater Desalination

. - [ Kig i/ T K N . U SCik

EVERd KB B HL % (Lo (ool ] HLHE/mV i 1 LR P 5 e

BB uEw EAkEh WERBIENE  BRES(PHME) BRE (BI) 0.979 615 0.442 W/m>  1.663 A/m>  [40]

BB B BRIl WEBERE  BRE (BB ) (B (BIAR) 0.98 614 0.44 W/m?>  1.663 A/m> [ 15]

R K M ERAR EIBERE BRES(FEIAR) BRAm (B ) / 490 0.6 W/m>  0.123 A/m>  [48]

A BUE K AN IEMNBIERE R (PER) (S PIR 2.3 670 4.38 W/m® / [32]

HE TR K K WERNB B R PEBR) A (B 1.46 348 28.9 W/m® / [39]

B R K Afkeh BB BRI PR ) IR BBk A 8.5 440 3.45 W/m® / [49]
(BAR)

BEAEIETE K Ak BB BREICPER) IRBHMRA  2.0~2.9 500 0.12W/m*  0.58 A/m*>  [50]
(BAR)

(VIS0 S R EIBENE BRE SR (TR BRE+ 1.83 840 1.276 W/m®  0.651 A/m*  [35]

A S (FI)

HEWETK MESRHK ERBER, A SR (ER) A SRR 4.17 540 0.485 W/m2  0.136 A/m>  [45]

PHE A (BItR)




weook HoR
WATER PURIFICATION TECHNOLOGY

Vol. 44 /No. 8,2025
August 25th, 2025

WK FIHL e [ O
3 SRR TR

H AT, 1538 3 A Wy 1okt v s 8 AT 58 AR s AT
AL TR B B, 252 B R AL A 1 FH it 26 20 v iR ik
Z Al BEEEYR Rl U 5 RS EL T
[RIRE KR B 5 1 )98 38 G PR 2 e PR AT
VCHEL, 7T DA R5cHb 2 1) 32 40 19 PR R vk 2 ik 5 5 1)
OB R, YA B IO G R
TR/ IK B, v DA N Rk = Ak g kA
{HJR IR /N ST AT RE 5 | & Sz 1) 935 o i, it
A A3 (5, HLTE PR 2 A IR sh il P 1 i e A
BOEEE . ANl o PR R IR S Y pH FE B 2%
AT DR/ M S ] i e, BT AR R R TN A
Ay pH U R0 530, 3L IR 1 6 O 5 LA
AR ECEEAR Y i AR IE B A I L RN T
JE0T LA SO D RS R IR 42, FRAR T R R G it 12
e T A B REFERG N, A E— 2R S TE K P E LY
2% RN S T A TE 15 4 B
B 5 HADAE ) B RFR G, Ah, IE B3
B E IR LAE AT S sy iss , TR 5 A R T 3K
SR L, H SR E AR AN L, 7E R MR AL %
PO, AT LUK IE 13 38 S W oR) i it 5 U P
S NIBE , B s EL AR | BRI
FHZRAUIE B33 A Py R S i A i s P i
R IE RS A R R A N TR b D) K
IEB EHCE YRR it S5 KIRAEAR S G IR A &R
GEKHE R RS RE , AR AKCRE R 0 e LA
REVR AL 7= 7 T A LR T AT, BRILZ A, IEB
A YRR Lt vT DL FHAE S i 42 e 5 3k 2506
FKIRACT FR AT AL B AR & ] DAy By, Ik
DHAF AR M RRIRTT K . EALSCIIE B B A R
RHEE LAY SE PR A 38 75 UE— 25 IR AR T
fife, AT X HAS A A A R AR S TSR I
o FESZERN AT AT DA I A 3 24 LB i A E
B A W Rt 1 R 2 B AT AT RN IR
i,
4 Bip5RE

1E B33 R W R R AE 1) B B I AL
G 10 B T AR AE SRR K kT Bk A TR R e A
HLHE , & — PRI PR O A5 K A BB AR SR 5K
Brnz o Tk 2504k RRZE YR B ) Bl | &R

GEic it A Al i Al K oE B 7 B PR RE A AR, B e
T IBRB AT A R TR SEBR R AR P,
ARSCHRDT T WA IE B 5 AR MR L 8 17 AL RE Y
KHRINER 00T T AR AE SRS H] A 17 1 [7)
IR TE PR TT S . it — AR IR B E
AR IRRE L A 18 4T RCRE BRI, SRR B A5 AT
LML LA I

(1) FFRARRAS |5 AT 1, L ANl T 2 oK
SRS RERT L2 23T RS SR IR R PERE ST . iR R LA
) I 11 8 28 A 552 B 7 P P 2 B HE RO G 15 )
253 ),

(2) i g 3 77 vg R E W, D0 AL B 7 v
AE , WF ST BB E S B AR A AR

(3) AL IE B B PR L b B AR B R AR
IASE IRCEFRIE 1082 o pNL TN AN: Y b NG TS N
ROt AG G RN R G REEIL . MG R
4L, WNEBE M E YIRS & N TR M2 5 = TERE
& iR R G K RVE SR 1T LA K BE AR 7 7 THT ) R
NANEFy

(4) FIFER BYER K B8 15 IR K 55 B 5
PEAKAE R IR B, 1k — 22 AR AR S PRz 47 14 b
AU RS AT FR AR R 9 1R] A5 5]
fifp ke, A BRI BUAE 5 2 AR WA R T ) SRR AL
JE T, S ERIEE IR AL R BEFE A I 75 -5 e i M 1) 1]
R ) P S B K HP AR I K L AT A A — Fof]
Fre K TR AR B R K Ak BRA DR TT 5%

S 3k

(1] =%, WE BEYRNMEARE G KA PR HT]. &
Tk, 2024, 14(1) ; 22-24.
YUAN X, GUO X. Application of membrane bioreactor
technology in wastewater treatment [ J]. Low Carbon World,
2024, 14(1) . 22-24.

[ 2] FRANCIS L, OGUNBIYI O, SATHTHASIVAM J, et al. A
comprehensive review of forward osmosis and niche applications
[J]. Environmental Science: Water Research & Technology,
2020, 6(8) : 1986-2015.

[ 3] LUTCHMIAH K, VERLIEFDE A R D, ROEST K, et al.
Forward osmosis for application in wastewater treatment: A review
[J]. Water Research, 2014, 58 179-197. DOI. 10. 1016/j.
watres. 2014. 03. 045.

[ 4] ZHANG B P, GAO H P, TONG X, et al. Chapter 6-Pressure
retarded osmosis and reverse electrodialysis as power generation

membrane systems [ M]//BASILE A, CASSANO A, FIGOLI A.



ik fR AR X HRE  4E
IE B3 (U Rk FE MU B R AR K A B85 I i R R S5 kR Vol. 44, No. 8,2025

[10]

[11]

[12]

[13]

[14]

[15]

Current Trends and Future Developments on ( Bio-) Membranes,
2019 133-152.

KHAN M J, SURYAVANSHI V J, JOSHI K B, et al. Chapter
16-Photosynthetic microalgal microbial fuel cells and its future
upscaling aspects [ M]//EL-SHEEKH M, ABOMOHRA A E-F.
Handbook of Algal Biofuels. Amsterdam: Elsevier, 2022 363—
384.
GUNASEELAN K, JADHAV D A, PANT D, et al
Effectiveness of biophotovoltaics system modified with fuller-clay
composite separators for chromium removal [ J]. Electrochimica
Acta, 2022, 426: 140714. DOI: 10.1016/j. electacta.
2022. 140714.

GE Z, PING Q Y, XIAO L, et al. Reducing effluent discharge
and recovering bioenergy in an osmotic microbial fuel cell treating
domestic wastewater [ J]. Desalination, 2013, 312. 52-159.
DOI: 10. 1016/]. desal. 2012. 08. 036.

LU Y Q, BIAN X, WANG H L, et al. Simultaneously recovering
electricity and water from wastewater by osmotic microbial fuel
cells: Performance and membrane fouling [ J]. Frontiers of
Environmental Science & Engineering, 2018, 12.5. DOI.
10. 1007/511783-018-1049-4.

WU S M, QIAN G R, HE Z. Examination of inorganic-based
draw solutes and mitigation of their reverse solute flux in osmotic
microbial fuel cells [ J]. Journal of Chemical Technology and
Biotechnology, 2019, 94(7) : 2107-2114.

QIN M, ABU-REESH I M, HE Z. Effects of current generation
and electrolyte pH on reverse salt flux across thin film composite
membrane in osmotic microbial fuel cells [ J]. Water Research,
2016, 105: 583-590. DOI. 10. 1016/]. watres. 2016. 09. 028.
ZHANG H L, DUAN L, LIS L, et al. Simultaneous wastewater
treatment and resources recovery by forward osmosis coupled with
microbial fuel cell: A review [J]. Membranes, 2024, 14(2) .
29.

PANT D, BOGAERT V G, DIELS L, et al. A review of the
substrates used in microbial fuel cells (MFCs) for sustainable
energy production [ J]. Bioresource Technology, 2010, 101
(6): 1533-1543.

GE Z, HE Z. Effects of draw solutions and membrane conditions
on electricity generation and water flux in osmotic microbial fuel
cells [ J]. Bioresource Technology, 2012, 109. 70-76. DOI.
10. 1016/j. biortech. 2012. 01. 044.

LONG Q W, JIAY M, LIJ P, et al. Recent advance on draw
solutes development in forward osmosis [ J]. Processes, 2018, 6
(9): 165-175.

B, BORLL, BRoe, F. WIBGROW IE B E WU R L IR
AL IR BB )] FREREAAR, 2017, 37(10)
3830-3836.

HUANG L, HUANG M H, CHEN L, et al. Effect of draw

solution on the performance of osmosis microbial fuel cell for

[16]

[17]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

landfill leachate treatment [ J].
2017, 37(10) ; 3830-3836.
W, SRR, INE, S BB A R RO I 1) 9 B
FEUER[T]. AL THER, 2015, 34(10) ; 3540-3550.

XIE P, ZHANG Z G, SUN T, et al.

Acta Scientiae Circumstantiae,

Research progress of
reverse draw solute permeation in forward osmosis process [ J].
Chemical Industry and Engineering Progress, 2015, 34 (10) .
3540-3550.

XU, BT, R TR, & A R R IES Bk
BOR RART LS IR AT 5T [ T]. KARBEEAR, 2015, 41(5)
42-45, 49.

LIU S, XIE C X, ZHOU N Y, et al. Comparative study of
glucose, sucrose and fructose as draw solutes in forward osmosis
[J]. Technology of Water Treatment, 2015, 41(5): 42-45,
49.

SUZAIMI N D, GOH P S, ISMAIL A F, et al. Strategies in
forward osmosis membrane substrate fabrication and modification ;
A Review [J]. Membranes, 2020, 10(11): 332-374.
AR, skIESE, £4HE, 5. IEBBIRUTIT R AR
TR RN [ T]. BT, 2022, 42(1) ; 85-89.

QI W J, ZHANG S H, WANG R T, et al. Research progress in
positive permeation membrane and its application in water
treatment in power plant [ J]. Modern Chemical Industry, 2022,
43(1): 85-89.

TANG C Y, SHE Q H, LAY W C L, et al. Coupled effects of
internal concentration polarization and fouling on flux behavior of
forward osmosis membranes during humic acid filtration [ J].
Journal of Membrane Science, 2010, 354(1) . 123-133.

CATH T Y, CHILDRESS A E, ELIMELECH M. Forward
osmosis: Principles, applications, and recent developments [ J].
Journal of Membrane Science, 2006, 281(1) : 70-87.
MCCUTCHEON J R, ELIMELECH M. Influence of membrane
support layer hydrophobicity on water flux in osmotically driven
membrane processes [ J]. Journal of Membrane Science, 2008,
318(1/2) : 458-466. DOI: 10. 1016/j. memsci. 2008. 03. 021.
e, WV, 115 B YR 28 WAk 5 IS e R A A BT 5 i
[J]. MRl 5HEAR, 2015, 35(5) : 109-113.

XUE N T, PAN T. Research progress on characteization of
concentration polarization and membrane fouling of forward
[J]. Membrane Science and Technology, 2015, 35
(5): 109-113.

NG H Y, TANG W, WONG W S. Performance of forward

0smosis

( direct ) osmosis process; Membrane structure and transport
phenomenon [ J]. Environmental Science & Technology, 2006,
40(7) : 2408-2413.

MI B, ELIMELECH M. Organic fouling of forward osmosis
membranes: Fouling reversibility and cleaning without chemical
reagents [ J]. Journal of Membrane Science, 2010, 348 (1) :
337-345.



weook HoR
WATER PURIFICATION TECHNOLOGY

Vol. 44 /No. 8,2025
August 25th, 2025

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

PARDESHI P, MUNGRAY A. High flux layer by layer
polyelectrolyte FO membrane: Toward enhanced performance for
osmotic microbial fuel cell [ J]. International Journal of
Polymeric Materials and Polymeric Biomaterials, 2014, 63(12) .
595-601.

ZHAO S F, ZOU L D, TANG C Y, et al. Recent developments
in forward osmosis: Opportunities and challenges [ J]. Journal of
Membrane Science, 2012, 396. 1 - 21. DOI. 10.1016/j.
memsci. 2011. 12. 023.

FEEIR, A, MR, M. BB BRI RGO
BARLI]. fesiER, 2015, 27(7) : 818-830.
TANG Y Y, XU J, CHEN X, et al. Core of forward osmosis for

E®

Forward osmosis membrane [ J]. Progress in
Chemistry, 2015, 27(7) . 818-830.
SHEN L, TIAN L, ZUO ], et al. Developing high-performance

desalination

thin-film composite forward osmosis membranes by various tertiary
amine catalysts for desalination [ J].
Hybrid Materials, 2019, 2(1) : 51-69.

TIAN E L, LIU Y, YIN F J, et al. Facilitating proton transport by

Advanced Composites and

endowing forward osmosis membrane with proton conductive sites
in osmotic microbial fuel cell [J]. Chemical Engineering Journal ,
2023, 451, 138767. DOI. 10. 1016/j. cej. 2022. 138767.

KA, skEE. BUEVIRCRHEI[T]. ML, 2007, 19(1)
74-179.

GUAN Y, ZHANG X. The research of microbial fuel cells[ J].
Progress in Chemistry, 2007, 19(1) : 74-79.

LIU J M, WANG X H, WANG Z W, et al. Integrating microbial
fuel cells with anaerobic acidification and forward osmosis
membrane for enhancing bio-electricity and water recovery from
low-strength wastewater [ J]. Water Research, 2017, 110; 74—
82. DOI: 10. 1016/j. watres. 2016. 12. 012.
PARDESHI P M, MUNGRAY A A. Performance of
photopolymerized active layer forward osmosis membrane in the
osmotic microbial fuel cell [J]. Environmental Technology &
Innovation, 2021, 23. 101669. DOI. 10.1016/j. eti.
2021. 101669.

WERNER C M, LOGAN B E, SAIKALY P E, et al. Wastewater
treatment, energy recovery and desalination using a forward
osmosis membrane in an air-cathode microbial osmotic fuel cell
[J]. Journal of Membrane Science, 2013, 428. 116 - 122.
DOI; 10. 1016/j. memsci. 2012. 10. 031.

Je . BHAR A S 20 TR 5 Ak OsMIFC T 75 48 I 7K 1Y Ak 38 K%
IS G RE FFE[ D], P K&K, 2021,

LONG Z Z. Study on anodic iron reduction bacteria enhanced
OsMFC treatment of pig wastewater and pollution resistance of
membrane [ D]. Xi’an; Chang'an University, 2021.

ZHANG B, HE Z. Integrated salinity reduction and water
recovery in an osmotic microbial desalination cell [ J]. Rsc

Advances, 2012, 2(8) : 3265-3269.

[37]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

ZHANG B, HE Z. Improving water desalination by hydraulically
coupling an osmotic microbial fuel cell with a microbial
desalination cell [ J]. Journal of Membrane Science, 2013, 441,
18-24. DOI. 10. 1016/j. memsci. 2013. 04. 005.
XU W X, CHEN Q Z, GE Q C. Recent advances in forward
osmosis (FO) membrane; Chemical modifications on membranes
for FO processes [ J]. Desalination, 2017, 419. 101 - 116.
DOI: 10. 1016/j. desal. 2017. 06. 007.
Al-MAMUN A, BAAWAAAIN M S, DHAR B R, et al
Improved recovery of bioenergy and osmotic water in an osmotic
microbial fuel cell using micro-diffuser assisted marine aerobic
biofilm on cathode [ J]. Biochemical Engineering Journal, 2017,
128 235-242. DOI: 10. 1016/j. bej. 2017. 09. 020.
TN, R, MR, SF. IR A W ORE L Tt Ak R 3R
USRI T REFIRE TS TEREDF R [T, AKAEBREIR, 2018, 44
(1):30-32, 37.
HUANG L, HUANG M H, CHEN L, et al. Study on the
production capacity and pollution reduction performance of
landfill leachate treatment by osmosis microbial fuel cell [J].
Technology of Water Treatment, 2018, 44(1) . 30-32, 37.
LUY B, QINM H, YUAN H Y, et al. When bioelectrochemical
systems meet forward osmosis: Accomplishing wastewater treatment
and reuse through synergy [J]. Water, 2015, 7(1) ; 38-50.
YANG YL, WU Y, LU Y X, et al. A comprehensive review of
nutrient-energy-water-solute recovery by hybrid osmotic membrane
bioreactors [ J]. Bioresource Technology, 2021, 320 124300.
DOI: 10. 1016/]. biortech. 2020. 124300.
ZHANG F, BRASTAD K S, HE Z. Integrating forward osmosis
into microbial fuel cells for wastewater treatment, water extraction
and bioelectricity generation [ J]. Environmental Science &
Technology, 2011, 45(15) ; 6690-6696.
QIN M H, PINGQY, LU Y B, et al. Understanding electricity
generation in osmotic microbial fuel cells through integrated
experimental investigation and mathematical modeling [ J .
Bioresource Technology, 2015, 195: 194-201. DOI: 10. 1016/
j- biortech. 2015. 06. 013.
ISMAIL Z 7Z, IBRAHIM M A. Desalination of oilfield produced
water associated with treatment of domestic wastewater and
bioelectricity generation in microbial osmotic fuel cell [ J].
Journal of Membrane Science, 2015, 490. 247 - 255. DOI.
10. 1016/j. memsci. 2015. 05. 012.
LU Y L, HE Z. Mitigation of salinity buildup and recovery of
hybrid
L]
Technology, 2015, 49(17) . 10529-10535.
Beot, ZEitde, JRC. IEBE AR P RORE R I S 1) 9 B
RIS e I BORDE A R [ )], BREE TRRROR 40, 2023,
13(3) . 1150-1160.

wasted salts in a osmotic membrane bioreactor-

electrodialysis  system Environmental ~ Science &

(TH#HFZ 4 7R)



i BT TR, 4
WK AT LS N A R FHBR 5 k J Vol. 44 ,No. 8,2025

TR N 58 A8 M A 2 fa B | AR R T
Vi, B S AR 5547 Lt o) 8 e AL B =k

S Lk

(1] XUHERE. HERAIUAT AL AR BAGIN B 07 i 2007 (0] v fk
T, 2023,43(12) :77-79.
LIU Y H. Analysis of water quality testing methods in the
drainage testing industry [ J]. Shanxi Chemical Industry, 2023,
43(12) . 77-79.

(2] =, wdk, HLZ'S, A FET IO fE K R K BRI
AR ARG (1], T it TAR, 2023, 31(20): 30-
34.
QINJ Y, YU H, HE R J, et al. Design of underwater water
quality detection robot system based on wireless communication
[J]. Electronic Design Engineering, 2023, 31(20) ; 30-34.

[3] B WlHoKEERMLS ABF SR T]. TR EH
2023, 39(8): 132-134.
YANG M X. Research progress on urban drainage pipeline
detection robots [ J]. Guangdong Building Materials, 2023, 39
(8): 132-134.

[4] Rtk 2B, R0, S ARINHLE AR LK E M PP
GRS «%/J(Hzﬂc, 2023, 42(12) : 183-190.
ZHU G B, L1 ], SU S Z. The application of in pipe inspection
robots in urban water supply network evaluation [ J] Water
Purification Technology, 2023, 42(12) : 183-190.

[5] Wk, e, S HEPKE RIS BT
[J], FHEIRTT, 2023, 9(4): 19-22.
WU D, ZHANG Y C, CUI M M, et al. Research progress on
drainage pipeline inspection robots [ J]. Intelligent City, 2023,

[6]

[7]

[10]

9(4): 19-22.

Flzph, 2, X3, S EAIKShE A & N A E LA A E
i PERERTEL )], LRSS, 2023(5) : 300-304.
YAN H W, LIJ, LIU Y, et al. Research on the performance of
a straight wheel driven adaptive pipeline robot [ J] Mechanical
Design and Manufacturing, 2023(5) : 300-304.

X, mse, BB, S5 KT R BB A I AT T BUIR
R [T]. HLHL = R OF R 5 80587, 2022, 35(5) : 82~
84, 97.

LIU J, GAO Z L, QIAN M X, etc. Development of surface waste
disposal equipment [ J ]. Development & Innovation of
Machinery & Electrical Products, 2022, 35(5) . 82-84, 97.
KA, B, F}'Fﬁiﬁ G BTSN JE K
R EIT AR E [J]. W CA Bk, 2022, 44(5):112-
114, 118.

ZHUJ Q, WEI H J, CHEN Q W, et al. Development and
testing of unmanned inspection devices in enclosed sewage
treatment environments [ J ] Electrical Automation, 2022, 44
(5): 112-114, 118.

XIMEE. JeL Rl s ATELE S RN 55T 1], &
HEIS YN, 2023(22) ; 26-28.

LIU S J. Application and research of wireless inspection robots in
comprehensive pipe galleries [ J ]. Plant Maintenance
Engineering, 2023(22) : 26-28.

AL, e, EERM LG AN CHBARDI R T].
M, 2022, 60(7) :88-90.

SHI H M, HOU W. Research progress of key technologies of
pipeline detection robot [ J]. Machinery, 2022, 60(7): 88—
90.

(L% 29 )
DUAN L, LI S L, XING F. Technical research progress of
controlling reverse solute flux and membrane fouling in osmotic
microbial fuel cell [ J]. Journal of Environmental Engineering
Technology, 2023, 13(3) . 1150-1160.

[48] EMz. WIB IR IEBE R YRR ST R AT
FELD]. R INPGImERE:, 2019.
WANG Z Y. Study on the performance of landfill leachate for
osmosis microbial fuel cell [ D]. Taiyuan; Shanxi Normal
University, 2019.

[49] LIUY, HANMZ, LI F M, et al. Performance and mechanism
of SMX removal by an electrolysis-integrated ecological floating
bed at low temperatures: A new perspective of plant activity, iron

plaque, and microbial functions [ J]. Journal of Hazardous

[50]

[51]

Materials, 2024, 463. 132802. DOI. 10.1016/j. jhazmat.
2023. 132802.

KERK, HEIC, R, . ELSRIESBMEYR R
WIBATHERERTIE[J]. AL 580K, 2017, 37(6): 83~
89.

ZHANG C Q, YI X W, WANG ] X, et al. Performance of a
novel osmotic microbial fuel cell in a continuous operation[ J].
Membrane Science and Technology, 2017, 37(6) ; 83-89.
JAIN A, ZOU S, HE Z. Chapter 2-Integration of membranes into
bioelectrochemical systems for enhanced treatment performance
[M]//BASILE A, COMITE A. Current Trends and Future
Developments on ( Bio-) Membranes. Amsterdam: Elsevier,

2020 35-51.



