[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

w‘.ﬁ}hg&ﬂémw ‘.k._.?ujg:.a)\md;.u
Q|J._!| .h,?u w‘.\.@ w.l.ﬁ CJ""P.‘
o BYAD ks YA s el ol cpler o0

o:l.é.L.a!b'&|ﬁ@womdjbwywuw&}jlwﬂ|@j
u‘,c.ﬁb ‘5\..;'&)‘ o.:\.é.‘.'...a‘l.g‘_g“\.ﬁbuj: LQUJST'” C.é-_,.w dj-\nﬂ}‘

el aam ) Cand TOL ) g (5 e el Gdgedezne M OL s dezee
m.malakootian@yahoo.com s Silig o5 S (Cuildg edSiils Ol S S psls JRiils g sle L ot 0Ll Ol S 1 st o 58

Qe/r 0D 1 5y LRVE) VARG PP

oS

(2N ol L] (59,0 45 ites sl s S sl Jbs (Microbial fuel cells: MFC) 5, Koo ot g (slo J sl :Sda 4 diesj
J/%/w/’gf”uwwnﬂjﬁ L}::/‘ABU/J/UM .,L«.f‘;d J@”Lfgﬂ/djf/‘u ‘/J L}J/’L;LA{}':"“"}“{""TJ}JL;‘ ‘j:vjb‘)/cuu J:Jj.f
.L»sz w.:JUL{j 4.2.-«/} ‘Jj.Lr ‘5/4.2.»7;-.4 92 MFC)/ a)L»zZ««/L’ d/“t:'.z.d; J/J:,d W-} L;J/J.&C_JL«& ol JJL‘ 4.;.«.3 L{:.CL,.« u}{,ﬂb
&/M@qu&)bwu)ub‘jjb&deimjo .,Lz'/’m.tf&aw/)J dJLq..:—\N/JJjﬂLﬁjj-r(“w‘ CA}j—ijvLM’j-’ ."-;‘dJﬂujjj
O3l i Sl O35 IS L8 oy i 93 ) (255 518 Dl S (g5l (e alaizes 3 LS 5 Sttt (SR s S ey
.%J;MBMM/J}U&}J/%JKJ/O&J}A.'L.jawg%}ﬂﬁ/j/aJL&w/@dJ:Jf”jwjjdé’ﬁ QVL;.,Q.:;/J%MJ/
.Ca-éjf)/j-;u-:i[.ﬂj/—JJjﬂ s u/’QL.;iLAJ/’é/j,

Lo (OLR) JI (c 1050 o ‘,U//C;b.ﬂ D 1FemWn? s IV mMA Co s sl 5 Ol 5 0L ol iy andllas ol o ils assly
b Lo OLR 5 45 035 /10 i s oo oS oS it 5 +/19 kg/mr.d L ol OLR s o /FYYV Sy o 5V o /V4 kg/nr.d L
OF V FF VY VA L a5 Colls 5 Olils VSS ¢TSS P «NH, «BOD, .COD G Olokil, ST A fool> +/1A kg/nr’.d
ol G 4 Aoy Fo g T8 OFY

o peoctont JT Lo 1t S 55 sy b (S SE S Olpie 4 iy o MFC 45 505 QL aallloe ol (sl 48l (5 8 ammet
.:;J/Jju&;w/.ajfw/,&@w Usgead Jxio 4 (S gt sla ywbsﬂ‘;a:»é/f‘/w"

d’:""‘lJ 6}‘.\ LWULS L&M‘j g‘_,.‘;;\:a h;-’.'jn-d djlou uuwb M LM}’Q‘ -\?“,3' ‘5-&15 d\fjb

Ol s Sipy ke s il eaSiSls 5 Jaes il Slidss 58 e shial dases Coilig gl S5 )

Olgol Sy psle s il o dSisls HLiils ddases ilig (gl S5 Y

Olaly (S gy o she olils oty odSCals om 5 oDl S| Sl S 50 cdaes Sl L) i yIS Y
gl s pls i (S el ol il o aSisls Ll dasme ol gl S5 -


https://journals.tums.ac.ir/ijhe/article-1-45-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

bl 09 lLa MFC 5 dauls L sla MFC :5 15
Ll 5l o5 Ko sla Jlv i el L s MFC s
SILMEC cle fpronay s Jlb b _bori S|
thionine anethylviologen | .3 5| JI & sls ala
Ju=l ¢l ,— neutral red 5 methyl blue humic acid
le 08 8 5 e sl 05 SN Jlisl e iy w0
spmge gl dauly i S e esli ol gl gl s
4 &L danls 05 G MFC s s o 5015
ol 0, Izt gl Sk won s JT b s da il
W ey 1S 5 518l 5,51 3l s S0
(Geobacter ; Shewanella Rhodoferax gL seslyl>)
245 058 Fm Jo 3 5535 6o T 5350 on eslin
a5 il il 5 g Lsls 1 3 s (6 8L )b slis (65
YA YO N8 A i 5y 1S ot b 4
Ll asl 63l anw g5 Ltl da oy 05 s MEC (7Y
L e ps 53 5 b LU 5L MFC
Slabaizee 33 La MFC-Y (gl abime S5 sLa MFC
ST abaimee S Lt ((glataims S5 MFC Jus 53
s 1,3 e S 53 A1 a5 AT o S s
OF 58 10 55 IS 55 5 g adaises I, bl s AT 55 Sl
il o Bl s it b g L aS 5,8 e 18
Sy bl atrize K5l eglataizs 53 MFC Jus s
A 505 Bl lis Kl g oS U i
w05 e o3l Uodd ot wa e S b
458 a0 AT s .ol ol LS 2555 5 03ls LIS
el ;)‘joiy\>@g;fs\ony@ﬁqs¢_w\
TV AT A5 o 2308 psls 5 sb ay 1S 4 Laioe
3 e 50 A 55 0 5SS ol 5 LY Y
5l OB I il ol il adeas o LB T sy s
33550 OgeS) o Sl (S5 Ol oty rizman
(FO-TA VY Al st e3lizead 35 (BOD) oo 5

%’WGJ‘%JQ‘@%O‘}ﬁw)ﬁui-“ﬁﬁm;ﬁ‘)"d“

YAS

----- O s (3 51 iy 7S g

4o dle

SrSador sk 4 fin (SIS 5 e a5 sk
3 a0 G5 ol 5o (V-0) ol (6551 4 4l
TA L i 5 anls b gl Ot s 0 S Bdes Lis
S s ol 558 (o g oo Sl o 5T LS (5
O okl 53 5 ol Rl S Lo e b
lo o Sl oDl 3 Sl 55 (655
RS e DI S A ST g slnl el a b
ol B el ss o)l L 5,5 .(5=9) 3,05 G 3 Loes
) Sl (g5 51 35S 558 5ol s a4 Gl 5
G hod Slact s 0 Kol gl 5 sl (655 e
hal bt 5L 350 VL (550 Bk 5o ul el
Rl il gl (55450 il AL sl
13 po e Sl L 30— 55 o s A pn 45 A
Slidss 15 fmes 4. (0) Ve Sl S Tl L8
Sl e Sl A LB (5 sl e B
S Gl ol o e g s an S 15 adlas 5 e
Jod 5l ole oo g sl o Sl il o L ilS 15 S
53 OYVE)S W 5 any S1 05s50en (Ot oJ 500
St g Sl Jsh Go b 51 e e S A5 e
Sl lies glal i su 5l esliul L (MFC) 5 S
AV 10 & & Ol o3 S 1y Oliie )5 glodul b
At ol s S s Jdo 05 Sn S5 s o 5l
et lie Go b Sledd 55 ¢ o Sm el Ll (55,05 45
OAYE) 1S o ol (S S g5t 1y IT glal s g
iy S A 5 sl gl B, 6l 25l L MFC
Sl 0 e 5ol (YO STY) e S 5 sls ol s
sl w5l o JUsl 5 ol el s s MFC 3
e G Gl Sl Tl e TS s o,
Ol ik ol 3l s el Joate K515 & sl S S
“YVYY)s 50 Jodsd (S, Ok S 4 b 0 S
353 MFC g 55 5 KT a1 Jliml L 51070

9 yﬂy
1P90 gliwo] / @,lgz o lod / ,le2 093

Ulpl bazo Cublsgy ole ol Glidg fu ole soliad


https://journals.tums.ac.ir/ijhe/article-1-45-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

o) Ko 5 (4L glo sosxo

P3ln ol ST sl pn oy Sleslinal Lpslte 55k 4
o ils S ¥OME/L o Jshme 0S| Clale b s S
O3 eslinl 30 LT aladomn 55 g o alansly 658 om0
o3lizul 35 g0 S JGIS Dy LIS 35 1S a3 S
s o OLE L MFC gy 51 bt (V) IS8 .03 S 513

adlas cpl 53 eslizul 3,90 MFC 51, Ssles 1) o

-¥ “,Jl_.,g@;-&u—hywu 3959 oo =Y (G o )
@_93‘9}; JJL;";L:.'F—V gwr:_m—f c.\.ﬂ.}jiﬁ'—o 56.\3]4&&3&
Ko VY (S dlaims —V 0 1S 25 28004 Jloms e eal A

92 oy VY AL (2555 1Y ga

el ) 5 Kot S
LT alaises 4 |2 oo Ol i 4 andllas ol 434S DS
A sl ool s St ) 4 S 0 i)
SIS Jols OSL el (ol esli ol 55 50 5150
(D5 590n Dlind wealty (63 035508 Slid cp s gl )5 IS
23S woedS S (s s NS WSS LS s S
ol GG Sl i oy 28 5 IS 5 s
220555 s p 2ME mlis AL ls hile Sl

RGPS WAPT B I RS PR =

W)VWQ)W“@U&CL“’°ML5)L"W
05 () i 53 sla MFC 5l eslinal L 0f aias Ol 5o

b s, s 3lge
101 @51kl ely s MFC) g9 Sn S gos J ghow 55l
Coso R a0 S D sbe addllae nl s
Ll alaises 55 Ll MFC ol a1 b (gl daise s
Coalses 4 WIS S sls a3 5 e 51 ASIS
L ol S i i 5l A 5 asT sy, S0l 5 om?
050 i 5l 055, Jals slie A YxFxe /0 em® sl
JEEPEEY o&K_s s NAFION 117,Sigma-Aldrich)
Jrame bany iy e s Sl sl L &S b s
ol o p0 03 Ol s eali il 31 13 Lass Sl s g el
Lo 5 S 5 AT adaies A sl Celw YY ke
3, hes (5l 45 L 0l S 1 a5l 055 ol slié
LY ol 53 Cole ¥ e s eslizad 31 L3 Lt cmlis
10 KIS 5 asl ddaiee Sgo o A e3ls l 3 NaCl
S ad SIUT Ol 4 ool L T alaises 35 2
35V a3 50T s 5 el a3 51 OT (63505
Sl Sl S sl Sl 2 Sl o DS aaioe
(BES) U sdl 5 561505 27 Jsloes 05550 slags S
Cose 4§33, BB Ol LS e Blol 4 gad 4y
V s 2 OTPH 5 4 13 5 Sllins 5y ooy Lo 5 5l
mM) Slies 3L L sy 5l sn 45 LIS dlaies > S o

aJ_&ﬁ;,QUEQ\)&M(QMQJ})J?AWLQ L;.)O'

)_,J'.S IR L;3‘.:‘.'9 c_w uWU w‘mlﬂa.&i dJL“‘f‘*‘:"S:;':*"“d):“‘f" Olasedn ) JJ-‘?

pH Alkalinity SO, NH;

% T S Yoo

TSS BOD; CcOD b

Qv \Ou e Yoo mg/L «cLls

® ﬂy
%ﬁ d 1P90 Gliso] / p,lg2 o)l / 0182 0395


https://journals.tums.ac.ir/ijhe/article-1-45-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

Sol3 o g e 43 |t g Bl 3 MFC 5 Sl .23 S
A dslee 5 alslae 5l eslaad b
CS0_CS
— X
CcSo
COD Lle =CSO d js s S 148 s ;3=ECOD
ev\.;Lq.:;L. COD c.kle =CS 44.3.5‘5‘

eCOD= 100

el Coes @ sl ol )

CSO X feed rate
OLR =

reactor volume

b asl

DL Y- la S 3 it ol 3l ol sla 4l
Ol o Sl Oljes o 5 4 Y=F (gla IS8 Lol ol a3l
2L edsS @ s s Ol8 0L el U
5aS ysbobes das e 0L Cilises gla s 5V ool pH
0L ol Sl /Y mb/min s 5 Sl bals sal
mL/ s 55 55U, Sl c/ymL/min s 55 Oly
sl [l e say S LI o iy +/) min
Ol JS 5V cbpH 5o 1) oML wial Ol 550 A
SSIas e e 0LES (g5l o dlS Ll i s oLl
oW . VSS TSS P NH, BOD, COD i oleil,
Aoy ¥y YF P4 LOF VS VY VA L e ol
5 CODNH, BOD, i 0leily cOle il 531 L aS 03 5
el sl sl 2als VSS 3 TSS Py il sl cslls
S Ol 3505 BB CBlE e aalllas
350 S3P5SS Rl b BLal s a8 plonil Slalllas s
PH .l ol o3ls L& Yd s 534S 23 S 15 awlis
2348 L S e et I b o 8 s ol
RGN P WP R L W L

YAA

----- O s (3 51 iy 7S g

S(YOC) Bl ol o amys 53 Ol (g gme b, b
O3 b o (555 3o fuiS 6 51 (S e
o g 5 el e 38 I s s e Ve L
A S a0l S e i OMBL Ll sl 3y s
}:“-"T sl Ao
sz » MFC s sl 5 015 5 55 0L > s
Loeoiabesl 5o, FF Oloe oode 53 5V ol pH i doss
St S Ol e 5 0 oz Jlioms e oal 5l eslizl
M a5 Do w8l 056 Gy b

I=V/R
Ol il o Cwslie =R 5 W=V OL = wu i =l &
A e 5 dge 30 55 s

P=1V/A4
s aaslie Al o Ll Cmls =A 5 015 =P S
35 ealhS Yo-¥ e olilesl J b s MFC
el o s o by ol 5l 5 (s el S 21

CE=(C,,/C,)- 100

T

Coe =Q Vit)/IR
i=1

C,, = FbMv

=Creodd asloms o S J5=Cy (el S 2L =CE
(A2¥A0 C/mol-e) 31,6 cali =F Sy 58 ol sS Olse
L g Iy oo Sl & 0l A 5 05 2801 50 5l =b
o =V MOVL) | 5w Clale =M (55515 1 YY)

L) gl
e 4 (83905 OBL il Olakily )
COD 05 L5 51 T ahaies 51 5 ol MFC
5k 5,550 05nSH BOD, o olar— 55 5, 5 O3S
Sldelr [9) TSS(Gawd)P ((SL 51 NH o o lard 0
Colls 5 (OW ) SO, (Gl lae Sldal>) VSS ol
SS o gobie il il b s, b ke (alkalinity)

S5 bl sy s ool 5 T zalasl s lleal gls iy,

9 yﬂy
190 gliwo] / @,lgz o lod / le2 095

Ulpl bazo Cublsgy ole ozl Gludg fu ole solibad


https://journals.tums.ac.ir/ijhe/article-1-45-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

oly Ko 5 (4L gslo sosxo

——Q, 1 mL/min --%- Q, 2 mL/min ---A--- Q, 4 mL/min <@ Q, 8 mL/min ——Q, 1.6 mL/min
LVA (I
gf
YO
oy
>
o /Y0 A
=]
S Ly
S
DAL
YA
N
N T T T 1
. /0 \ \/0 Y
Current intensity, mA
CS s Ol g a4 St OB Cilises sla o3 53 g8 5Wy 5 OL o ol Ol Y IS
S —o—Q, 1 mL/min < Q, 2 mL/min ---A-- Q, 4 mL/min -=%- Q, 8 mL/min —6—Q, 1.6 mL/minA,/A
Y- A
.‘“‘/
Vo T
o~ Ar
£
2
g °
o
)
s v
o
Yo
. ¥ Av VY \$u Yoo Y¥E. YA+ Y. s
Current density, mA/m?
IS S g g 4 (93559 S 0 i g 51 (6 55 0L o Al 5 Ol F Oy SO
Voo o
Qv
Ay d
X
°> Ve J
Qo
S s
2
E o A
£ v |
13
S r.
3
S
o— °
Voo d v T °
—— .
LAY PAra LY 1 FOA Yars

Organic Loading Rate (Kg/m3.D)

2355 S g J g 43 (53959 Sen (§ o g | iliee JT (gl (1850 3 0dd Jolo ped S 1S O ¥ S

® ﬂy
%ﬁ ‘yﬁ 1P90 Gliso] / p,lg2 o)l / 0182 0395

Ol Bz il sg ale ozl dkdgjy ole ooliliad A4


https://journals.tums.ac.ir/ijhe/article-1-45-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

----- O s (3 51 iy S g

O ——COD —o—BOD5

BOD and COD Removal, %

—
>

'Y \ld Y v¥ YA Yy \Nd ¥ ¥

Operation days
YV Jsles pH s d}js.:ﬂ S g Jghw s s COD ‘,BODS Sd ol 0 JS..J

—A—NH3 —a—P

Amonia and Phosporous Removal, %

%
>

VY V8 Ye A YA al s L £t

Operation days

V Jsbes PH )3 g5 500 S o Jghos Lo 5 (63955 Seinn 6 soans gos 5l b 9 S gal Dl OLekily 17 S

Substrate TSS, VSS, and Alkalinity
Removal, %

¥ A 'Y A4 Y v¥ YA Y \kd ¥ ¥

Operation days

VJAWPHJAJJJS?A@_’MJ}L&.k-w_,?6:})}&ﬂmdﬁ.ﬂy}‘(vss)jﬁ&#@uﬁb}(TSS)JS&JMQ‘.LABU&QL&JHJVJS.&

9 yﬂy
1P90 gliwo] / @,lgz o lod / ,le2 093

Y4 Ol Bz il sgy ol ozl ikdgy oo owliliad


https://journals.tums.ac.ir/ijhe/article-1-45-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

ol)Ke2 5 (4L slo sosxo

A 4 --¢--504 —a—ALK

% Removal

e A \Y 14 Yo Y YA Y \ra 0 tf
Operation Days

V sl pH s 09,50 &3 pw Jshe aw 55 (63959 St (5 2 g 51 (AlKalinity) coslds 5 (SO,) S pu Bl Slesil) A S

[V —e— MFC Effluent —A— Electrolite

s

pH

A

#1574

£/0

¥ A \Y \§ \ Y¥ YA Yy v ¥ ¥
Operation days

&ydﬁudhw): ‘g‘,)ﬂy S 6\"“ d".\-u 6"‘“}“"9‘9“:?‘“‘.}“‘ .\:.\‘,S 4..._:5.4 :YJJ.\:.-

5Wy S 0L = s 51 = 04 [ty

& )(Vi:._.: ’ ;;;2 ib u:(;‘)\s (kgﬁlg{.d) | s 2551, S ulS :’;w ;’:;
Sk ol eIFYY AV 7AY TS RITYN Y o dimags  aslse & a
r oI¥ Y/ay Fa-808/F V-V 150 Y o b g3 sl 8 b
aY oIYF N[N FYIVA-FY/es YISE-YIOF S8 o b 5 gl S & o
) o[FYY V55 180-5Y NI AR S ol daiags sl & n
af <18AS YIry YEIY- AVAY S MSU g ey sl & b

® ﬂy
%ﬁ J P90 Gliso] / p,lg2 o)l / 182 0395

Ol gl o il Sgy ole ozl i fu oole swlilind AES


https://journals.tums.ac.ir/ijhe/article-1-45-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

Wy 53 MFC b colislosl 5l sdel s & =l L
Olge a4 S OB Slesla ol b e 5 4wy S
@l b asdlae 1l 51 Jol (sla asily 3 a5 DL 1 | s 5
b ONSL Sl a at S A 5 5 ekl s
bjbuw@uﬂebul_ﬁw‘bd:_mbu)JUMFC)b
Js:.‘):4*"vdu)éuml§)‘}f<ﬁﬁd.§_w\k{‘ﬁm
j:‘.:U AKKIA dLA )JMFC )‘ nJW‘LMJl WJZIQ‘
s alis s 6 SL s Shas (g5, p s lal o g
2w s Yord Jl 53 b MFC s T gy e
Slesteral b an o S ad g 5 Y004 Jw 55 W MFC s
(FP-¥4 5¥F)s 0 callas Yoo A Lo 55 1y 3L MFC
295w S g Jgh (el S 25

il JU) _Bly ced S S s s 0 oned S 1S
IS S s 55 0 SKan el S ST | i s 5l LT
)3 on Sy a5 358 B e Ob 2 M sl | e
(A0) OF cpo iy oS 3157010 5l 2y 0dd fool>
SRl el e w \/foAkg/mD L ol OLR s
2B L@l ol il tals Of s I (g,138 5L Ol e
Jod Jo s ioles 5 Jung Rae Kim ool alas
Dang Liu Y+ +A Jlo 55 21, Kes 5 Peter Aelterman
JL» L &‘)K&A}Rabaey‘jr"v JL«I L u;\:b&mﬁj
(OY0) Yo ATAEL o oaie Yoo ¥

O M 5 g il I

3,50ks Sy S el alse 5l s SO Ml mlle

ASHUJ\JQLL?LA‘" w5l ol _‘.:)l.lfdoﬁleMFC

Lep s e dlo b G MFC s s ey Sl 5
Vsomo 55,15 ooy hale ) (Soam cpslie OL 2 it
OF)iyl3 6 s by o35b o Sl L sla s 5
ol e S Ml e e ol s (OF

Yay

----- O s (3 51 iy S g

Sl 0 Do 53 (53555 Ol f)

35 b mebl Sl S OB (63555 Ol o Ol
534S ysb Olen .3 S 15 iy e andlas ol S
63355 Olgme il L el ol oals SLES Y, Y (gls ISC2
el sad 8 Ol 5 0L = ol Ol ses /Y mL/min U
Ol a8 Sloy .l oo il58l 55 /Y mL/min s L
s MFC 5 o i SlRe ol 51 OB (65555
S aallaas e 0L (6 xS Ol 5 W O,
O gl Sl vfmb/min s 6 gy 0l 5 0L >
oyl i ) Lol St s Ol e s OLSLB L 5 Ss )
amﬁgduéﬁp;@ﬂu,‘@wwjugw
L gl dy S L 5la s ol o SLa s
VU (5555 Olse 45 sl sl pal ol (51 s s il e
0375 slask s o 0o o Kol sl o (S
)y o ol o33l Eely l 50l LT L o s
b ool G 4 el Ly el ) (P2 SYF Y
53 0LKea s Kim (Yoo 8 Jw s 0L, s Hyunsoo
Zhuwei 5 Y++¥ Jl. 5 0l,Kea s Rabaey ¥+« ¥ J
(Yo a0 Y A)sls il YooV Jlw 53 O, s
SIS S g J g Ol g5 5 Uy OL o i
bt 55 i 3B s Son L e
s 15 S S L1y T bS5 55 el
ol b i SIS 5 (V) S s S8 ssUl g5
S0 s S it e Jlasl e 0 Jl a3 3 (55555
S oSl Seo o5 STl 50 w325 1 ol s 5
MFC 5 Sles .(f0 5\Y) dib o T 55 2800 @ 0l Laze
22 S8 Ol8 5 55 0L ol easl e G )b
o3l SLES Y Y (sla K3 53 sodd Lol sols 50 0 ke
e Sa S 5 0l Ol Sl Ol o YL Ll sl
L~ 2 OLR ;5 usT v ;3 VFr mW/m? V) mA
Yo kg/m?D L |, OLR s +/¥YYV «/v4 kg/m*.D

9 yﬂy
1P90 gliwo] / @,lgz o lod / ,le2 093

Ulpl bazo Cublsgy ole ol Glidg fu ole soliad


https://journals.tums.ac.ir/ijhe/article-1-45-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

ol)Ke2 5 (4L slo sosxo

aiad Jsltie ladiyl b op Sl Olsie & MFC s
SV dsder 5548 b Olen 5 A2l 0 LG (K555
Lo s Ol a3 (525,55 SOSL CBle Ol il 0l
AEMFC L 5| s Gl 5 s 55 55 (555,
gl L aalliae ol 5l add Lol ol (0A5 0),108 s
3 Shas s o5 01 Ken sGhangrekar L 5 el s
Aol 30 5 NSl it s al_uly 05 sls MFC
Venkatamohan ai Sl ud 5 s Lasy S e
Shesleal Ly any S5 ey 2 52 O
SLAU 5 g bl 5 o ey 05 sls MFC
OB ahal S 5 At S U 5 o) 3 OLSes
D )3yl Sl e ol aliioes S5 (sls MFC 5l osli_l L
Iy

Sedy SLigal Bl 55 g5 S &5 g b 2,8
5 SWsal Ol 3 SIMFC e 51 s & Sl
Ol 4 ot ol GG 20 313 oilesl 55 i
08)s 53 aliol (gdia sl g0 Bl s 0 Kol 55, S
SUigel o313 5 0,8 500 FF Sl dm $ IS w5 LG
SalS (P ME/L Vv 5D TEF Ol 4 63555 IS
S MFC s oo 5 S gl Gl Qlakily ol 25l
Lo o130 o ol o Jal o O (T Al
SIS alaizes 5 05081 3585 s w0 Yzl 5550 551
L Gid CBlE il 03 g O S S ey £ 85
53 s 5 OA mE/L s YO ) sl JalS Y Ol 4
Aol 68 3l LIPS 4 Bl on
S e 45 Ak o oS50, Jomeily > 4 Vlazs|
53 I Jds s Saed 3LaslT Gl bS5 S
L@l L ol mls ()5S e i 5 3L
s 7SI A 35 ooy 253 OSKen s MIN Lo 5 ool oy
s Ghangrekar (s MFC l osla ol b g OOLSG 5
wias 53 L 5k g MFC s Sae ) 2 5 LK
i 7SN A5 55 sy S ksl o 26 5 AL

® ﬂy
%ﬁ J) P90 Gliso] / p,lg2 o)l / 182 0395

ray

DS 33 s e mls LS sl cble [ Sle
CLLE e DL Jad 55 A5 (Gluaend 5 sl O]
ol Vs Ol s S 0L sl Sl 5 ety
Ol Cilses sl lile U S5 anllles i 5 anlllas
sz QLIS Y Jsdm 3 edd al )l leMbl Ll sl anslie
it Ol g Sl ot e (VU ke a5 il
Lie 05k oo S o Glad s s ol ()5 0
e Sl et i Ol 50 4 X315 o (ML-MFC)
FEXY)LS 5 eslizad 5550 bs OGSl was
O3 dl o gov o5 (IS0 Ol e 53 piman (005 OF O
e3Y 35 5 0L Sl Sl w4 ol s gl g i
AV e s VL (S0 Oljae 53 8 Il 5 o
(BF 5 7)s 5 oo Jool (6 S Oley 3 U5 5 0L 2 ol
5 %t SN A 5 o 3 ool s 4y B b ol
O, ea yMohan Lo g MFC L led OMSb adas
Csslie oyl = 455 pH s MFC 5, Sl o) 5
sJadhav L w gl cilie gla Clale 5 oo
L OB adal Do 3 at pSU A 5 o) O S
OSas 5 Litl a5 glabaizes 5 sls MFC 5l el
Law g ls BLMFC jlesti il b azes oS0l 55 ) 2
L akols 05y sla MFC 5 Slhas o) 5 5 OSKen 5 Li
b s oS e Olge 4 55 5 5l S8 ($2505 Sl s
OV 5 ¥4 FF OFY)s,ls ilas O, Ken 5 Liu

BOD, ; CODGir 1,1

s sy G 3 MFC 5 Shas L5l sl
5,5 BOD, ,COD Ol e 3 5l s ) 2
BOD, ; COD i axllas ;) 53 .3 8 5 oo
g bop 0 YW mg/L (5w g0, LS
s BOD, s COD bl 55, FF Sl a0 IS o
3l ASIVY S TVA S 5 e 4 (82505 S
dis 3l o oS K Olge an MFC (gl alaios

VU sl oins OLES cpl (FY LYY SIUS o foe Gles


https://journals.tums.ac.ir/ijhe/article-1-45-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

4 S ) A O ety (s J b Sl 5
el gls s @ g3l 5 S e 5 Sos pl
Jos dbuls Olge 4 A s b Dl s S35 155 200
LR RN WA NS IINCa 75 AR A PRUEC g
MFC sy Ol 5o & i mlde slaes sl 3 6l 1S
ey ol YL ol s Ol 5ae

Olaily ST Sl ol oals 0L IS5 55 45 b Olaa
35 bl ol Gl e b o es F gLl Gl
s 3 el 8125 3 gl aalllas r s MFC Loy
Rl Gk 30T ol Gl SIS g 6 ool sLa
el 03V (G

MFC s Sdes ;5 pH ;I

SR MMFC e e 3 S d;iﬁ & bk
OB adal Oljme a5 A58 Sy 5 0L s
PH 5,35 o 6 (il alaboms &4 St 5o Ol e 0 (53555
aaimes a4y Dlid Bl T alaies ey (53555 S
Gl o Jal i T diises 55 (4 514 A D)l LIS
2 5l ool sla 05 S b 815 Ko U o oS-
Oy, s S Jame ATy S al, sl s
L) L Jize LS alatons 4 0555 ol slis 3 )b
plas O 45 551805 2SI 5 035 YU W5 44 05T 5 50 5
PH (p 2 (O0F) Gud oo bl 5 cdr sl 55 sls 05 1
Ll ) Sl d e 5o b ol S e 6l 50
B pH 5yl 51.(F V)l pH=V (358 —
ol 3l s T abie & oy Ol & 53505
5 BBV (655 S a4 o5 S Ol e
Olger (eomad 5 S5 Ol 5 55 Ol o Dl Ol s
laanl .3 8 53 s 3,50 PH cpl 53 oS i
2 s S s ol PH (8 o5l 5l fol
8IS s (S St s Dk (el e b OLes
sl o3ls 0L A IS 55 4 b Olas ol 0l 3l OLES

Yay¥

----- O s (3 51 iy S g

b 5 055 (S Bl iy 53 01K s Lui
53 sbie s polis aslsn 5 b 5l S Slpe S )
AU andlas 3 O an s MorTis 5 oS WS 555 Jsly
&\?ﬁhMFCJ‘Mﬁ\@j}JQwHJQ\J@
BY 58V X0 sl

el G s s S ey J g S S
NA 9SS G

MFC s s Shas L5l 48 bl s 5
STSS Bl (5 5 )13 ) 2 2550 OB aiad 5
(sl sl onls QLAY S 55 4S5k Oles 55 VSS
5TSS Gl Oleily o VL« imlesl 55, FF 5l s
ol Ol e bl e 4 /¥4 508 5 5 4 VSS
;Sw\ﬂpélu&ﬂ@.&ﬁ‘MFC Loyl lsl
S s S5 Sl (3L Gla ) 5 5 il 0l
Sl Y 653k ol G b 5 bl sl B~
Ll oo b eyl ol s s Gl gl Jlax! s
505558 38 A5 5 0l 25 - 0l 20 6 53
Ay S5l S S Olse 4 T alaise s, Shas
(5+ 508 FY)LEL 3has

Sl 5 Ol g D )58

MEC 3l 5,5 ol (AlK) cplls 5 ol 4o clale
VPH 5 ol 51 ls 5o oode 53 B 5 aanel s O 5oty
ey S A 5 o s il T sla (S0 Ol e
DA UK s ald Sl 5 S S B a5
AL ol e e 5, TSI A o odal 53 el
S ol 1y S 5| 30 VP Sy B O
S g 148 Ll 1y Bl ol oS 5y 53 5 5 5o
eslaal O Sl olg ol 5 Ol ge 4 ONMBL j3 0dd 3L
S s 350 o b ] sy Sy OF 31 s oS S
doS1 5 S a5 003 5 Jlad S ISPOINEI PIEN -
Ll Sl g ar 0)lsn 5 s o ewd 511 05 S 50l

9 yﬂy
1P90 gliwo] / @,lgz o lod / ,le2 093

Ulpl bazo Cublsgy ole ol Glidg fu ole soliad


https://journals.tums.ac.ir/ijhe/article-1-45-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

ol)Ke2 5 (4L slo sosxo

kg/m’d L, I, OLR ;s +/fYY V./v4 kg/m’.d
S Qlekily S 5700 i oed S LIS /Y
& el 5 oW, . VSS TSS P NH, BOD, .COD
ol s 4y Ao ys Fr 5 FAYS O8IV 8 VY VA LSS
S3P5K S Olge 4 Ll o MFC &S5l 0L 5
Ol a3 Ao B T sl o 31 s SO 5 61 ok
e L whas oo gla i ¢lsl sl Rl

S8 g S

S5 pole oLl Jass C gy Slidos S s
e Goo bl sl oy 20k ) e pai LS Ol S
Somils 4l OLl B s 2 bl bl (e S5 s 5ed
e le olKEsls (65510 5 liiS SSglan o Culem 3550
ST lacaslas 3l bes .ol 4 S 51 3 0l S iy
ol Sl o a0 o (SIS e 5 S50l el
Ales e

® ﬂy
%ﬁ J) P90 Gliso] / p,lg2 o)l / 182 0395

Y40

s O, Sy Olgee (B 05,58 o 5l aS L 2
055, M5 Olme b gsls L 53 05 uS1 5 s 05 I
3 PH i Lol cccsls aal 50 355 pH ks b il s
Jdoa ol S g 2t MFC Sl 65l e g ad sl Lo o
S 0550 IS SLaE Go b 5l 055 5 aal JUis
alaioen 3> O G pme Ol e 5 il s 53 O A5 Ol e 4
OLea Gl w5 a5 (gl andllas 3 (A)a_il 0 ASIS
S MFC > Shas 53 Jse 13 7 08 Sla bl ()03
N VWP PSS LRU BICOVIP) B RPN SR PRY
DA o i g 4 S el ls 3L s MFC Sl eslizal
ol bl s as Juol=VpH ;3 COD Gl 5 0l
PH e ol 31 5 ol 53 s s cdlad o8 35 o llas

(R4 AL e 5 azeal

S dons
Lol Sl S A 5 LB anlae ol gLsasil
L plie mlos sl (g5lwans OASLE S35 ekl
Slabims 55 o5 S S5 5w T ko (55155 Sl esli
e il U 4 1 el JBES  da iy O
o andllae ol 5o g8 S 5 Ol 0L i
L —I»OLR s asi g 53 ) Y mw/m® 5V /V) mA


https://journals.tums.ac.ir/ijhe/article-1-45-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

Lw

1. Liu H, Ramanarayanan R, Logan BE. Production of
electricity during wastewater treatment using a single
chamber microbial fuel cell. Environ Sci Technol.
2004;38:2281-85.

2. Logan BE. Feature article: Biologically extracting
energy from wastewater —Biohydrogen production
and microbial fuel cells. Environ Sci Technol.
2004;38:160-67.

3. Lovely DR. electricity ~ with
microorganisms. Nature Rev Microbiol. 2006;4:497-
508.

4. Rabaey K, Verstracte W. Microbial fuel cells: novel

Harvesting

biotechnology for energy generation. Trends in
Biotechnology. 2005;23(6):291-98.

S. Venkata Mohan S, Saravanan R, Raghavulu
SV, Mohanakrishna G, Sarma PN. Bioelectricity
production by mediatorless microbial fuel cell under
acidophilic condition using wastewater as substrate:
Influence of substrate loading rate. Current Science.
2007;92(12):1720-26.

6. Venkata Mohan S, Mohanakrishna G,Reddy B,
PurushothamSaravanan R, Sarma PN. Bioelectricity
generation from chemical wastewater treatment in
mediatorless (anode) microbial fuel cell (MFC) using
selectively enriched hydrogen producing mixed culture
under acidophilic microenvironment. Biochemical
Engineering Journal. 2008;39(1): 121-30.

7. Amann CA. Alternative fuels and power systems in
the long term. Int J Vehicle Des. 1996;17:510-17.

8. Du Z, Li H, and Gu T. A state of the art review on
microbial fuel cells: A promising technology for
wastewater treatment and bioenergy. Biotechnology
Advances. 2007;25(5):464-82.

9. Lee HS, Parameswaran P, KatoMarcus A, Torres
CI, Rittmann BE. Evaluation of energy-conversion
efficiencies in microbial fuel cells (MFCs) utilizing
fermentable and non-fermentable substrates. Water
Res. 2008;42(6-7):1501-10.

10. Ghangrekar MM, and Shinde V.B. Performance of
membrane-less microbial fuel cell treating wastewater
and effect of electrode distance and area on electricity
production. Bioresource Technology, 2007. 98(15): p.
2879-2885.

11. You S, Zhao Q, Zhang J, Liu H, Jiang J, Zhao S.

Y45

----- O s (3 51 iy S g

Increased sustainable electricity generation in up-
flow air-cathode microbial fuel cells. Biosensors and
Bioelectronics. 2008;23(7):1157-60.

12. Kim JR, Min B, Logan BE. Evaluation of
procedures to acclimate a microbial fuel cell for
electricity production. Appl Microbiol Biotechnol.
2005;68(1):23-30.

13. Oh S, Logan BE. Hydrogen and electricity
production from a food processing wastewater using
fermentation and microbial fuel cell technologies.
Water Res. 2005;39(19):4673-82.

14. Liu H, Grot S, and Logan BE. Electrochemically
assisted microbial production of hydrogen from
acetate. Environ Sci Tchnol. 2005;43:17-20.

15. Logan BE, Regan JM. Microbial challenges and fuel
cell applications. Environ Sci Technol. 2006;40:172-
80.

16. Shukla AK, Suresh P, Berchmans S, Rajendran A.
Biological fuel cells and their applications. Curr Sci.
2004;87:455-68.

17. Korneel, R. and Willy V. Microbial fuel cells:
novel biotechnology for energy generation. Trends in
Biotechnology. 2005;23(6):.291-98.

18. Bond DR, Holmes DE,Tender LM,Lovely D R.
Electrode reducing microorganisms thatharvestenergy
from marine sediments. Science. 2002;295:483-85.

19. Cheol Gil C, Seop Chang I, Hong Kim B, Kim M,
Kyuang Lang J, Soo Park H, Joo Kim H. Operational
parameters affecting the performance of a mediator-
less microbial fuel cell. Biosensors and Bioelectronics.
2003;18:327-34.

20. Rabaey K, Lissens G, Siciliano SD, Verstracte W.
A microbial fuel cell capable of converting glucose to
electricity at high rate and efficiency. Biotechnology
Letters. 2003;25:1531-35.

21.Cheng S, LiuH, Logan BE. Increased performance of
single-chamber microbial fuel cells using an improved
cathode structure. Electrochemistry Communications.
2006;8(3):489-94.

22. leropoulos IA, Greenman JMelhuish C,Hart J.
Comparative study of three types of microbial fuel cell.
Enzyme and Microbial Technology. 2005;37(2):238-
45.

23. Moon H, Chang IS, Kim BH. Continuous electricity

9 yﬂy
1P90 gliwo] / @,lgz o lod / ,le2 093

Ulpl bazo Cublsgy ole ol Glidg fu ole soliad


https://journals.tums.ac.ir/ijhe/article-1-45-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

ol)Ke2 5 (4L slo sosxo

production from artificial wastewater using amediator-
less microbial fuel cell. Bioresource Technology.
2006;97(4):621-217.

24. Morris JM, Jin S, Wang J, Zhu C, Urynowicz
MA. Lead dioxide as an alternative catalyst to
platinum in microbial fuel cells. Electrochemistry
Communications. 2007;9(7):1730-34.

25. Bennetto HP. Electricity generation by
microorganisms. Biotech Edu. 1990;1:163-68.

26. Rabaey K, Clauwaert P, Aelterman P, Verstracte W.
Tubular microbial fuel cells for efficient electricity
generation. Environ Sci Technol. 2005;39:8077-82.

27. Zhang T, Cui C, Chen S, Yang H, Shen P. The
direct electrocatalysis of Escherichia coli through
electroactivated excretion in microbial fuel cell.
Electrochemistry Communications. 2008;10(2):293-
97.

28. Bond DR, Lovely DR. Electricity production by
Geobacter sulfurreducens attached to electrodes. Appl
Environ Microbial. 2003;69:1548-55.

29. Allen RM, Bennetto HP. Microbial fuel cells—
Electricity production from carbohydrates. Appl
Biochem Biotechnol. 1993;40:27-40.

30. Delaney GM, Bennetto HP,Mason JR,Roller
HD,Stirling  JL,Thurston CF.
coupling in microbial fuel cells: 2. Performance of

Electron-transfer

fuel cells containing selected micoorganism-mediator-
substrate combinations. J Chem Tech Biotechnol.
1984;34B:13-27.

31. Kim BH, Kim HJ,Hyun MS, Park DH. Direct
electrode reaction of Fe (III) reducing bacterium,
Shewanella putrefacience. J Microbiol Biotechnol.
1990;9:127-31.

32. Jang JK, Pham TH, Chang IS, Kang KH, Moon
H, Choy S, Kim BH. Construction and operation of
a novel mediator- and membrane-less microbial fuel
cell. Process Biochemistry. 2004;39(8):1007-12.

33. Zhang T, Zeng Y, Chen S, Ai X, Yang H. Improved
performances of E. coli-catalyzed microbial fuel
cells with composite graphite/PTFE anodes.
Electrochemistry Communications. 2007;9(3):349-
53.

34. Min B, Cheng S, Logan BE, Electricity generation
using membrane and salt bridge microbial fuel cells.

® ﬂy
%ﬁ J) P90 Gliso] / p,lg2 o)l / 182 0395

yav

Water Res. 2005;39(9):1675-86.

35. Min B, Kim JR, Oh S, Regan JM, Logan BE.
Electricity generation from swine wastewater using
microbial fuel cells. Water Res. 2005;39(20):4961-
68.

36. Chang IS, Jang JK, Gil GC, Kim M, Kim HJ,
Cho BW, Kim BH. Continuous determination of
biochemical oxygen demand using microbial fuel
cell type biosensor. Biosensors and Bioelectronics.
2004;19(6):607-13.

37.Pham CA, Jung SJ, Phung NT, Lee J, Chang IS, Kim
BH, Yi H, Chun J. A novel electrochemically active
and Fe(Ill)-reducing bacterium phylogenetically
related to Aeromonas hydrophila, isolated from a
microbial fuel cell. FEMS Microbiology Letters.
2003;223(1):129-34.

38. Kim BH, Chang IS, Gil GC, Park HS, Kim HJ.
Novel BOD (biological oxygen demand) sensor using
mediator-less microbial fuel cell. Biotechnol Lett.
2003;25:541-45.

39. Matsunaga T, Karube I, Suzuki S. A specific
microbial sensor for formic acid. Eur J Appl Microbial
Biotecnol. 1980;10:235-43.

40. Kim BH, Park HS, Kim HJ, Kim GT, Chang
IS, Lee J, Phung NT. Enrichment of microbial
community generating electricity using a fuel cell
type electrochemical cell. Appl Microbiol Biotechnol.
2004;63(6):672-81.

41. Habermann W, Pommer EH. Biological fuel cells
with sulphide storage capacity. Appl Microbiol
Biotechnol. 1991;35:128-33.

42. Menicucci J, Beyenal H, Marsili E, Veluchamy RA,
Demir G,Lewandowski Z. Procedure for
determining maximum sustainable power generated
by microbial fuel cells. Environ Sci Technol,
2006. 40: p. 1062-8.

43. Venkata Mohan S, Mohanakrishna G,Srikanth
S,Sarma P N. Harnessing of bioelectricity in
microbial fuel cell (MFC) employing aerated cathode
through anaerobic treatment of chemical
wastewater using selectively enriched hydrogen
producing mixed consortia. Fuel, 2008. 87(12): p.
2667-2676.

44. HongL,HaoanCS, and Bruce EL. Production


https://journals.tums.ac.ir/ijhe/article-1-45-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

of Electricity from Acetate or Butyrate Using a Single-
Chamber Microbial Fuel Cell. Environ. Sci. Technol.,
2005. 39: p. 658-662.

45. Liu H, Cheng S, Logan BE. Production of
electricity from acetate or butyrate using a single
chamber microbial fuel cell. Environ Sci Technol.
2005:39(2);658-62.

46. Logan BE, Murano C,Scott K,Gray N D,Head I M.
Electricity generation from cysteine in a microbial
fuel cell. Water Res. 2005;39(5):942-52.

47. Chae KJ, Choi MJ, Lee JW, Kim KY, Kim IS. Effect
of different substrates on the performance, bacterial
diversity, and bacterial viability in microbial fuel cells.
Bioresource Technology. 2009;100(14):3518-25.

48. Zhang C, Li M, Liu G, Luo H, Zhang R. Pyridine
degradation in the microbial fuel cells. Journal of
Hazardous Materials. 2009;172(1):465-71.

49. Li Z, Yao L, Kong L, Liu H. Electricity generation
using a baffled microbial fuel cell convenient for
stacking. Bioresource Technology. 2008;99(6):1650-
SS.

50. Venkata Mohan S, Veer Raghavulu S, Sarma PN.
Biochemical evaluation of bioelectricity production
process from anaerobic wastewater treatment in a
single chambered microbial fuel cell (MFC) employing
glass wool membrane. Biosensors and Bioelectronics.
2008;23(9):1326-32.

51.Aelterman P, Freguia S, Keller J, Rabaey K, Verstraete
W. The anode potential regulates the bacterial activity
in microbial fuel cells. Commun Agric Appl Biol Sci.
2008;73(1):85-89.

52. Liu ZD, Li HR. Effects of bio- and abio-factors
on electricity production in a mediatorless microbial
fuel cell. Biochemical Engineering Journal.
2007;36(3):209-14.

53. Park D, Zeikus JG. Impact of electrode composition
on electricity generation in a single-compartment fuel

----- O s (3 51 iy S g

cell suing Shewanella putrefaciens. Appl Microbiol
Biotechnol. 2002;59:58-61.

54. Gil GC, Chang IS, Kim BH, Kim M, Jang JY, Park
HS. Operational parameters affecting the performance
of a mediatorless microbial fuel cell. Biosens
Bioelectron. 2003;18:327-34.

55. Chang IS, Chang IS, Moon H, Jang JK, Kim BH.
Improvement of a microbial fuel cell performance as
a BOD sensor using respiratory inhibitors. Biosens
Bioelectron. 2005;20:1856-59.

56. Venkata Mohan S, Saravanan R, Raghavulu SV,
MohanakrishnaG, SarmaPN. Bioelectricity production
from wastewater treatment in dual chambered
microbial fuel cell (MFC) using selectively enriched
mixed microflora: Effect of catholyte. Bioresource
Technology. 2008;99(3):596-603.

57. Jadhav GS, Ghangrekar MM. Performance of
microbial fuel cell subjected to variation in pH,
temperature, external load and substrate concentration.
Bioresource Technology. 2009;100(2):717-23.

58. Moon H, Chang IS, Jang JK, Kim BH. Residence
time distribution in microbial fuel cell and its
influence on COD removal with electricity generation.
Biochemical Engineering Journal. 2005;27(1):59-65.

59. Clauwaert P, Rabaey K, Aelterman P, Schamphelaire
LD, Pham TH, Boeckx P, Boon N, et al. Biological
denitrification in microbial fuel cells. Environ Sci
Technol. 2007;41:3354-60.

60. Morris JM, Fallgren PH, Jin S. Enhanced
denitrification through microbial and stell fuel-cell
generated electron transport. Chemical Engineering
Journal. 2009;153(1-3):37-42.

61. Luo A, Zhu J, Ndegwa PM. Removal of carbon,
nitrogen, and phosphorus in pig manure by continuous
and intermittent aeration at low redox potentials.
Biosyst Eng. 2002;82:209-15.

62. Morris JM, Jin S, Crimi B, Pruden A. Microbial fuel

9 yﬂy
1P90 gliwo] / @,lgz o lod / ,le2 093

Ulpl bazo Cublsgy ole ol Glidg fu ole soliad


https://journals.tums.ac.ir/ijhe/article-1-45-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

ol)Ke2 5 (4L slo sosxo

cell in enhancing anaerobic biodegradation of diesel.
Chemical Engineering Journal. 2009;146(2):161-67.
63. Morris JM, Jin S. Influence of NO3 and SO4 on

® ﬂy
%g J) P90 Gliso] / p,lg2 o)l / 182 0395

Y44

power generation from microbial fuel cells. Chemical

Engineering Journal. 2009;153(1-3):127-130.


https://journals.tums.ac.ir/ijhe/article-1-45-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

Iran. J. Health & Environ., 2012, Vol. 4, No. 4

Electricity Production through Treatment of Simulated Wastewater of
Food Industries Using Dual Chamber Microbial Fuel Cell
(MFC) with Nafions Membrane

*Malakootian M.!, Amin M. M.%, Jaafari Mansourian H.’, Jaafarzadeh N.*
"Environmental Health Research Center and Department of Environmental Health Engineering, School of Public Health, Kerman
University of Medical Sciences, Kerman, Iran
2Department of Environment Research Center, Isfahan University of Medical Sciences, Isfahan, Iran
3Department of Environmental Health Promotiom Research Center, Zahedan University of Medical Sciences, Sistan and
Balouchestan, Iran
* Department of Environment Engineering, School of Public Health, Jondi Shapour University of Medical Sciences, Khouzestan,

Iran

Received; 07 June 2011 Accepted; 06 August 2011

ABSTRACT

Background and Objectives: Microbial fuel cells are the electrochemical exchangers that convert
the microbial reduced power, generated via the metabolism of organic substrate, to electrical energy.
The aim of this study is to find out the rate of produced electricity and also treatment rate of simulated
wastewater of food industries using dual chamber microbial fuel cell (MFC) without mediator and
catalyst.

Materials and Methods: MFC used in this study was consisted of two compartments including
anaerobic anode chamber containing simulated food industries wastewater as synthetic substrate
and aerobic cathode chamber containing phosphate buffer, respectively. These two chambers were
separated by proton exchange membrane made of Nafion. Produced voltage and current intensity
were measured using a digital ohm meter and the amount of electricity was calculated by Ohm’s law.
Effluent from the anode compartment was tested for COD, BODS5, NH3, P, TSS, VSS, SO42- and
alkalinity in accordance with the Standard Methods.

Results: In this study, maximum current intensity and power production at anode surface in the OLR
of 0.79 Kg/m3.d were measured as 1.71 mA and 140 mW/m2, respectively. The maximum voltage
of 0.422 V was obtained in the OLR of 0.36 Kg/m3.d. The greatest columbic efficiency of the
system was 15% in the OLR of 0.18 Kg/m3.d. Maximum removal efficiency of COD, BODS5, NH3,
P, TSS, VSS, SO42- and alkalinity, were obtained 78, 72, 66, 7, 56, 49, 26 and 40%, respectively.
Conclusion: The findings showed that the MFC can be used as a new technology to produce
electricity from renewable organic materials and for the treatment of different municipal and
industrial wastewaters such as food industries.

Keywords: Electricity production, Wastewater treatment, Microbial fuel cell, Mediator, Catalyst,
Biological battery
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