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Research Progress in Technology of Using Soil Micro-organisms to Generate

Electricity and Its Potential Applications
DENG Huan, XUE Hong-jing, JIANG Yun-bin, ZHONG Wen-hui "

(Jiangsu Provincial Key Laboratory of Materials Cycling and Pollution Control, School of Geography Science, Nanjing Normal
University, Nanjing 210023, China)

Abstract: Microbial fuel cells ( microbial fuel cells, MFCs) are devices in which micro-organisms convert chemical energy into
electrical power. Soil has electrogenic bacteria and organic substrates, thus can generate electrical current in MFCs. Soil MFCs can be
operated and applied to real-time and continuously monitor soil pollution, remove soil pollutants and to reduce methane emitted from
flooded rice paddy, without energy consumption and the application of chemical reagents to the soil. Instead, the operation of soil
MFCs generates small amount of electrical power. Therefore, soil MFCs are useful in the development of environment-friendly
technology for monitoring and remediating soil pollution, which have potential value for applications in the domain of environmental
science and engineering. However, much of advanced technology hasn’t been applied into soil MFCs since the studies on soil MFCs was
not started until recently. This paper summarized the research progress in related to soil MFCs combining with the frontier of MFCs
technology, and brought forward the possible direction in studies on soil MFCs.
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Fig. 2 Membrane free single chamber microbial fuel cell
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Fig. 4 Diagram of using tubular air-diffusion cathode microbial fuel cells to remediate soil with organic pollutants
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HEAEs A REilt— DA AR.
2.3 IR R

T MFCs 7 BH % B30 8 17 S0 A0 R 0, 78 B AR
BT R A T3 J S I, R ik AT DA F MFCs 76 BH R %
FERA NG YY) LA AR A 0 SR 5, 76 B A%
TR ST Y, B EETE. SR MFCs 85
TG A B RN IEAERE R, AH SOA R A D
HLBE. SRH O, M T 3Z Rk iE, =9 & H,0, Hii &
BRI ).
2.3.1 HHLIsRER

R HE BLIE G mT LATE PR BRI 4 5 5 4
b LB, =R R AP0 =P (TR H")
AN 55 B B3 32 AR S5 G | THFE , NITIZ AT MFCs
RERSINH A WL A AL 0. Huang 2562 SRR
S YRS MFCs 1852 i s 138 iz 17 10
d J5 , B B AR T 90% . T oA 3 Fi, 116 o R £ 39 1y
WeBEALFEAR T 13% . Wang %51V FE R ] MFCs 4038
A5 Y HEA B 5T ot & B, 38 1T MFCs 2 350
BT A e RN IR DT IR A B Y R R

FERLH b T Y RAB ) MFCs LA K 52 Ak B 5
Yet 3. (H MFCs 3™ KAk B #0 5 B27E T AR F
RELIE Jon 452 [r R0 171 I R B 5 ) 780 i R FH B )
FREAE A EA B KA. Rodrigo 45 R F G i
s MFCs B 2R IR Emy V5 e + 3 (018 5 i
PRFFFFOIRAS 25 d 5 R BEmM IR I B B IR TR
PR AR A AR B R T A B R R I B AS
T, B EIEH R B F 45 0, 52 AR, A8 M i
H FL A% 35 5 T ) 538 Fre IV P 1) JEC Al i 2, A T
RefE E 15 YL Py it
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2.3.2 E&RIEREE

X T A M B o Y B 4 @ B T, MFCs (1 B A
SV BERS I LR S BN IR L, P HAE 1 d 2
T LR E] 90% DL Y 2B, IS AR i f
P> 0 14 JE AR T LA SR, (H G A ) A7 AR T 2
4 T ELA W A A o R E B A Ce (VD) 3R 5
Cr( m ) [17,34] , 14%: = T Cu2+[35~37] . Ag+j38] .
AuCl, O H IR IR JE N BATR Y Cu, Ag Fil Hg
DUPETE M -, T SE BN, B AT 2R
A A2 T, N THFERE I, AH BGA R ™ A= 2 i
e, (EMEEIFH TRERERSR ISR L. X T4
FEPER 59 0 4 @ B, W Zn®t 5 e DR
MFCs 7 4 W /Y 3 4= #) B 4L B 3t ( microbial
desalination cells, MDCs) , il i Zn® " i85 1 1 3E5E
MR LN ESEIS R 2R E X
L, EaE T H IR S e Ty g b B
BEAk . WEE S SEREAR RS 5 VR S R R
Sy SR s SR RE R 5 i A 24 70 RS
R R R S TR - L7 N S s S )
(A& 7 =X, (0 T 5 I ) 4 2L TR MFCs 3
THEEAEFEREUR , AN AL 2= 24570 AR = A4 ik
155 (A TR AR,

TERAME = 22 B S8 A R 15 e (4 TR) B, BH AR 25 ]
PR AR A HLE K | ARG RS AEE 4% 55
F3rEE TS PG 42 R /K B Ak BEAG MUK #4518
HELIRGR RO ABE. Zhang 5 [FA 5L
MAEBAR AL S° FI7E B = A i V' MFCs 328
172 h 5, S* " MV I RBRR0 82% F126% .
A B LR MFCs B3R —FhiR .

2.3.3 ihETEER

FHAR B T2 4 HLTS e Ak, i8] LU it
b R B F B Ak, BRI S FE R 1 3
Hg 7 MFCs , JH i BH B 38035 75 8 K 3 b | BB ]
SELE/KTE ,IZ1T MFCs 7] DI H 38 S iR E. %
WFFE T B A R R AR 34, R IR A8 5 42
BT —FPE AR BRI LT REM:. BR T ST 241,
S,037 . SO3~ . NH," SFtif 7 FHAR # S Ak i 45 DL &
i SRR IERE T, 0 NO; | Clo, | SO;~ LA
K SeOy 4] LAFE FFIR A5 3 J =47
2.3.4 EWEERCRN R E

R MFCs 8 2 BRI H RIEH 2, G ik
PRES . ARBH, A mm AR AR AR S SR AR SR A
N EE N HIER R,

(1) BIESHEMAEE Y TS EEE

AL % A R B B ARTE 100 wm Z P9 %) BEE
PR A B A LIS, JHE v DU 75 AR EE 1 2R AR A
HEAT A1 L 13 058 PR . DRI bt B vl A 83 Y
5 S R RERS 1S B B . Wang 510 &
AL T B 1 em BHES N Y 348 53 R 1 4 1 HoA
L EE A 3 A T R e L) TR - S R
T 120%.

(2) HEEKA B SRR B TR
R DRAEPREE R W B T 1, 3 25D % BT, A7
T AL o3 ok B b A v HE ) B AR HE
Wang 55"V 5%tk 7 4 58 9 7K = 33% I 14 7= H A
FREARAICRAR o T B K R R L. B8 KE R
IR Z . X TSy AR Bk U, i 2
K3 i P BE AR 28 25 a), /b 195 gt g i b L i
X T IO LA R Bk U 3 B I K 2 1 n BH AR 5 B
W BE RS BT R

(3) SAEMBFERIK B2 AN
R B b s R AN () A9 G P b ) S B A TR R At A
B AEAN R A W) 2 A 33 R A i ) B e v,
F4% 3% ( direct interspecies electron transfer) (01 =
PR, 28 12 (AN 0 A% 138 B A i H )
MFCs B 1% S, #8A B T 52 B & 2R A, 20 Yan
0N RS YR PR N G S T R A BT Y 1 B
fit. W2 LIESAHFEENBHIT, Fe' /Fe’ | 7
SRR IR A T A (AR A A AR A RL) T AT
RS, 53 4h FE R Th A SR BT
TERIE R J7 R Bl G MFCs 37 KA LR AT A
RELT 2 B 52 R0CR T R 1 )
2.4 RESAEBHE

A —SEBE T K B, K MFCs BH AR 2 35k i 7K
- HERE 45 0 0 W BE A HE L. Tshii 5P B AT RLE
MFC, H e BN 25 IR A £ 4 R 1Y 135, B %
il g SR IR, % MFC LASE 4 R AR IR, LA
ESAE LT RZAK. 381740 d Z )5 R I BeHEBOR
7= HBE A T B 3Z B . de Rosa"™ F 4378 35 [H
WIFFREKRE. LUOKFEAR 2R 53040 S 32 B LA it
Frreds, I h s AR 72 Ak 1EE R
FE77H e AR ) TP JGE HE 00 be AN 3 H o BR s 2D T
50% . H1 7 H T AT R e T A o SRS 1 23 i)
7 EL R = FAE BRI I 7= R 200 8 A o B 7 S AR B
UE 2R IR AR, 3 SR 28 0 WA AT LA 20 1
SR B 2 5 G IR . R TR FE
PR AT, ATRELA B F. — = A )
Geobacter sulfurreducens %1 7= H Bt JIE 9 £ B2 1) 5 11
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B 306

BE (200 RN, K)o 10 mol - L1 T 7 B g
Methanosaetaceae F1 Methanosarcinaceae 53|15 %) 160
wmol « L ™" A1 3 mmol - L") 55—~ 1 il F Jo HlE il
R Y JEL R MFCs BAAR S A K H 8t
2 pH B4 b = B B 0 R RV
Kaku %50 76 5 HPIZ 1T MFCs, HIR W85 H bk
JBOE/D. Avends S IA N 4 HEA HILIT D i
A A WHRSCR. WA SHEF 5T R, TR L
o BB AT MFCs RESE /D HGEHETC, T -
PR A Z A HURITE4T MFCs BT 2388 i e
Hee. #E—P Ry R R DL S I, 1B 1T
MFCs S ZREAR 1 7K 358 v i) v A S0 Y e S AL
TR AR, P AE 2 BCHE S I Ay SR H v B
ZIPLEI MR R, TERTH s T MFCs (1A H
LRI R LR Oy R R T — R EOR B A
B BRI TTRETE. 3 8b, SR FH MFCs AR Y [R] i 7]
Wesk b L RE.

3 RE

ZE TR, B3 MFCs B T 77/, id A5 Y+
Feie 5 | YR BE LA SR A A A e A U 3 1
A TE RS P . B3 MFCs ST
ZAMYTIRE A 1L G )5 i A H A sk e 35, 42
1. ONTHFERER , HH A e = AL e, QL
0, ML T2, W Feiafr, HW BRI, OFFER
YL IRER I BERS ST XS e R SR | SR
TELR ST, ROt 9% MFCs 5 RS IRAKER. 5
—J7 T, T3 MFCs M S50 % 0 5% 31 0 HH 22 (8] 38 £
TERRRS. B, DIEN G etk — B R
AbFETS YL 45 A BN ST O H AR R B O B
Fhm 145 MFCs (9 I BH, B IRAL BRI )
PE2E 1 AR B (475 Y AR BB AT T S
Wy EIER AR ARNEE. ok, L1 MFCs iz
A | FR B A R S S A A e e, R
FIF RIS T RSB N . Rk, £ 48 MFCs i
T EREE W I A A 5T ML 2B | I8 A1/ 22 ) i R 5T
L= AR5 AN )95 e ) (R VR B AR R R 4. 4
X F IR IR R ORAEAFIR R M 7 . OXR A&
B, BN AB B FR RO LR R AL R} 2 55 1 MFCs
BATRCR  FARSA. @3B R Ty, R4
Yok | TEPE SR AR R 0T, BTSN TJCBE 1Y LT SRR
PR anFe () /Fe( ) 155 X ¥5 Y 4 B ik 280 2R 19 5%
M. SXFRE IR BY T35 MFCs 5™ KRB R 19
BCAS 8 IRME 52 35 R BRI IR 38 ] LA S5 A

Yy it ( microbial electrolysis cells, MECs) A,

RRTE MFCs iz 473 72 Al UAME IR, 9t — 229

KA #2E AR5 g T e e, @14k

MFCs YR HE 78 13875 Je i) A W) 4% I8 | v 7 ZEA0F

EOVREL N EREPOI B AR L7/ E L BB TIVE S D O ks

HLAR - W L 75 G )R B I PV . R Rk

U | et e B 5 e ) R AR | A R

15 Gl 7 N B) Y 7 VR AR A, SIS | SR | TE

S )R hARITR
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