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ABSTRACT

The electric generation by two chamber microbial fuel cell (TCMFC) of sludge (anode
chamber) and Photosynthetic bacteria isolate OS33 and Saccharomyces cerevisiae (cathode
chamber) was studied in 4 experimental sets. Both chambers of each set were separated by
10,000 Dalton membrane with difference surface area. The initial COD in anode chamber of
each set was 40 g/L and then reduced to 27.5, 7.5, 20.0 and 27.5 g/L in TCMFC set-1, -2, -3 and
-4, respectively. While, in cathode chamber, the Photosynthetic bacterial strain OS33 grow up to
0.353,0.203, 0.220 and 0.244 of bacterio-chlorophyll (OD,,,) at 144 h., respectively. The culture
pH in anode and cathode chamber of each set was acidic value (about 3.0). The maximum
electric power of TCMFC set-1 was 14.05 LLAmp at 192 h. of cultivation. The TCMFC set-2
presented the maximal electric power at 30.26 LLAmp at 144 h. of cultivation. The TCMFC set-3
and set-4 gave the peak power of 129.84 and 26.57 LLAmp at 48 and 288 h., respectively. It was
found that the electric generation in TCMCF set-3 related to the growth and viability of

Photosynthetic bacteria isolate OS33.

Keywords : microbial fuel cell , anaerobic microorganism , aerobic microorganism
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Figure 4.3

Figure 4.4

Figure 4.5
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The configuration of microbial fuel cell unit.

The front view (A) and top view (B) of unit 1 and 2. And the front view
(C) and top view (D) of unit 3 and 4.

The current generation by microbial fuel cell unit 1 (a),

unit 2 (b), unit 3 (c) and unit 4 (d). The microbial fuel cell was prepared
by the mixed cultivation of OS33 and Sac. in cathode chamber and
anaerobic microorganism in anode chamber.

pH of microbial fuel cell unit. Anode chamber (A)

and cathode chamber (B).

Total sugar concentration of microbial fuel cell unit. Anode chamber (A)
and cathode chamber (B).

growth curve of photosynthetic bacteria isolate OS33 in microbial fuel cell

unit 1 (M), unit 2 (), unit 3 (®) and unit 4 (O).
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2.3.1.6 Direct - Methanol Fuel Cell (DMFC)
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a 4 a = 5 .
2.4.1.3 aszvumsHanundlalasouTagisniedinm (Biological Processes)
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. 75 Indirect biophotolysis
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2.6 daduninanenan lslasumealdannznlulisendiou

2.6.1 anauilunsa — a1a (pH)
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iiaveuie anmiu | anmiunsa- | qamgl (eem (BNA150 1D
psa—ea | aemuad 1vaIge)
Fud Munzay

C. butyricum CGS5 - 5.5 37 Chen lagaag, (2005)

E. cloacae IIT-BT 08 - 5.0-6.0 36 Kumar and Das, (2000)

E.aerogenes E.82005 B 6.0 36 Tanisho and Ishiwata |
(1995)

B. coagulans IIT-BT S1 6.5 5 37 Kotay and Das , (2007)

E. coli BL-21 6.0 - 37 Chittibabu uagame,
(2006)

K. oxytoca HP1 7.0 - 38 Minnan Llagae, (2005)

C. pasteurianum 7.4-7.6 % 35 Zhang llasAME, (2005)
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a a A

{ i ey a a ¢
5190113 NNANd IR YABn1T A TAve99aUNsd 1 2 wiia Ao
@ 9 ] Jd [ o [ 2 !
a150msnan 1dun a1sueu Tulasiwou weawesa fuzdu uaza1se1mi1sses laun
=1 a A [ =S a 4 < a a == Y
UAATEY LUATIFIN FINSE UUINTE NoAd TAVDan 1Man Untia Tasuuaiisoaodnis

s @ 0 o d w a a aa &
asueu Tulasiu vazveaesa lumsdunsizvinasau TUsau uaznsaiiinaon o9

=

£
a [ a 4 LY @ 1
USuamsveu lulasiou uazWearesafigaunsddesniniudeiisns1diu BOD : N : P



29

1w @ 3 Y XK 9 1 Y A 1
(AU 1002 1.1 : 0.2 a9iu Tumsatuguanizlimnzaussdesldoims ldiiisanoun

oY 9

£
mmﬁ’mmwawauﬁé ﬁ?ﬂﬁ1iﬂWﬁ1iiﬂQﬁU§auﬂiﬂﬁﬂ\‘lﬂ'l‘iuﬂﬂll"lﬂ

1
N A Y

H a d
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woyaunsdisuaulumsnindes vzdealdnaumlunsifannalalasiou uadail
rﬁl a A A 9 o a a o Y a a d o ! 4 a
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Das, 2007 Wang Liaga, 2003)
2.6.6 n3A U2V e (Volatile fatty acid)
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2.6.7 @15 Y (Toxic substances)
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< a 1 a 1w
anuniluiinvesszauinuaazsiazuuse hividu Tasanuily
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A A =)

a a d?‘ Q' Aﬂ? d‘d d’ 1w S a 1
W‘lel‘ll@xﬁ.lﬁ?&@‘ll'llﬂi%!"l/‘lh‘U‘HLIIEHJ'J']L?]u"D'LWN‘Ul! ﬂizgmnwmuaummmu 1 ICUNEAD
a9y ' s S W v A a = A
lL‘]Jﬂ“I/]LSUu?JiJﬂ’JTIJigﬂﬂﬁﬂﬂN'J'llauclﬂﬂ']ﬂll 2 UUAD NHIDIUADLKYINUASUNUNULTINIY

1 a a IS =® '
lJ']ﬂﬂ'NW'H‘U'?)QT“M@UN!!ﬂZIWlLV]ﬁL“HﬂNﬂQ 10 1M1 (McCarty, 1964)

=< a L Aa 1 aa ' a
ﬂ'J']lll‘l_"LlWH‘U?JQ‘lJiZ@‘LI?ﬂ“If\ﬂlWEﬂﬂlL‘UﬂVlliﬂiJ'Iﬂﬂ’J’l 1 ¥UATINITO

9 & 0 aaa @ v [~ a = (dyl .

aﬂaﬂvlﬂ 11!'1)1\‘1?15\1ﬂ15“Vn‘l!!;]ﬂiﬂ"lﬂutlﬁ')ﬂ')"mlﬂu'wyaﬂﬁﬂ Liﬂﬂﬂi’lﬂaﬂ'ﬁmu'ﬂ Antagonism
v Y g a 2 4 A = a a

lumsasanudny anuiluiyveiszyuinerumuauguns Wwle Nl szuIndnwiain

& 7 o ' . 9 =
VYUU ﬂi1ﬂgﬂ15mutiﬂﬂ3‘| Synergism ﬂ\ulﬁﬂ\inluﬂ'li']\iﬂ 2

a1an 2 Uszquanmiunnuilunsiazdszguanaannuiuniy (EPA, 1979)

dszguan iy iluny aanuiuny
= =} =l\ &8 =} a

wou Twiion luTnsiau uAALeY HNATIFON Tnunaxen | lagnew

= = oS A a =}
UAALT B wouTudion luTasou uunthdey | Twdoy Tnunmsoy

= A =3 =y 9 =} [
UUATIT N wouTwiloy luTasou uunthdeon | Tandoy Twunadow
Twunaae § Tanaen Tnunaiaoy

=1 =l 3

. wouTwiloy luTasau  wuniliFoy 4

Tasaeny 2 Twuna sy
NGLIGLEN

2.6.7.2 UAALNIVIIA

= < 4 a & ' a a o
) wewlwde iluaisMAndTuINnITesTalsa1sounIan
' a ' i [~
Uszneudals TuTasiou meldaniig lufleendiou iy TdsAugnildswilunen Tudioy
% 1 (%3
TuTasinu seervegluglvesen Tuiionlovou (NH,) nFounaonTuiion (NH,)
v (aaa &£ = = ' A A a 9 ' A A v
aelAser FwewTuileszinansznuaeuuanGeningalalasnuldseniumuansenaiig

i (Methanogenic bacteria)

NH,(g) +H,0 +——> NH, +OH (8)
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Y I~{ 1 . 1 = + 1 19
dranuilunia - A19d1nd1 7.2 ozl NH, 1A uadianunilu
1 1 a 1 4! 1% A’f o aa 1 a =4 1
N30 - A19FINI1 7.2 98T NH, 110191 59 NH, 92dudamsinuua sl iyaeaunsduinnii
I a 4 3 1 oA o 1 Aa 1 I~ a
NH,” Tao NH, aziilunimifolinnududuuinndt 100 Godniuaedns aiu NH, aziiuiy
d. = 3y 9 1 a a o 1 e
WaliaMud uTUAAI1 7,000 - 9,000 Haansuaeans (EPA, 1978)
o o P { a ' w
2) upa'lalasugalva dluasiinaainmsgesamesamaniams
[ @ P oy [ n’;‘ o @ =~ a 9 ]
gooldsAuda lidiazarnininiu ualalasouda laiduivmszawsadigaad

I~ a § 1 e ey
TagazianuiluisnianududunInndi 200 Haansuaeans (EPA, 1987)
2.6.7.3 Tavizviin

@ a I~ a 1 2 H I~ a [
TangninunriaduisaouuaiSe Feanududuniluiyae

¥y Y
=2 Y

a4 o d' I~ a @ = 1

nuaisoauaalumsei 3 anudlunsveslessulanzminmartiyusgiunnua g
3 A ) Y 9 o S

lumsazaniveunaoveslangminuazanududuvedlalasoudalianiog mse
o 4 v W /AP, [~ A @ P 1 3‘ o
lalasiuaa larzsmaadulanzniinmnaidlundeaa liaas lazaimiazanaznou 1
a Y] a o 19 [ @ =~ o
Tansvoelanzrinanas nisdunassa lidnsaindodamaaslaludinin szt
Talasinuda ldalifuszunld iesnninaedalidviemaedaniaizgniardnatoiu

laTasinuda lianeldanne lutieendiau'ld (Hayes and Theis, 1978)

=; 3/ (2 0 d’ | a \ A | =
A1397 3 ﬂ’ﬂNl‘UN‘UH‘UB\ﬂﬂ‘HSHHﬂﬂLTJHWHG]E)!!UﬂT]!ﬁEﬂHﬁﬂTJSﬂﬁilﬂﬂﬁﬁWﬂ!!U‘leNN

DONTBIAU (Hayes and Theis, 1978)

ANMANTY (NadnSHA0aNS)
Tarizniin >
gugian iy iy HYAMINIIY
Tasiilen (Cr,) 130 260 <200
Tasiiiow (Cr,) 110 420 <180
NoIULAI 40 70 <50
unna 10 30 >30
uAAIY - >20 >10
GI::ﬁ'/’J 340 >340 >250
dangd 400 600 <1700




32

A )
2.7 nquf iy
npvesTeruilunguesnnudniusseninszua Wil usuadeu’vih nazaa
gy Tae9es Inlihla o sinszuaezualsduasetuusasu i vazezusundudy
9 & a a o 1 g
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2.7.1 nszua livhae ey

aszua I miwmdsanu Idihonuvasduida Wi 1l dadundeans 14
Tl ute uus(Ampere) Tasnszua lwihezulsiuassdunsadu Iifwazezudls

warutuaaudunu Wi deaunisn 9

I=V/R 9
2.7.2 agusanu lvhvealeiu

wasau lihigade lszninga 2 9a indauilulaad (Voltage) d1a21
aumuniolumaa Iwihliawdesunaululinms guidendsnu Wi aazinszua i lva

] 1 A = 1L_lo. ! v J 4
muwazﬂﬂ% ﬂ1‘11@\1LLiQLﬂﬁ@HMIWﬂ’I%$NﬂH‘VﬂﬂUﬂ’ﬂn@ﬁﬁﬂ gniguUaNUBILLEan

v Fd 1
uswnulihiifadunazanaseugilnsal luila q Fas s lWiheziiaumidunagues
E
aszua lihnuanudumuvesgiasaiiu ussduliihozulsdulaensaduanszue i

uaznlsduasaduaanudgumu Wi dsaunsn 10

V=IR (10)
Y d
2.7.3 ﬂ{,]ﬂTHNFIﬁJ‘ﬂTWUE) aia?m

autiavesanimeoulinszua I lvad ' lduinniedosaedu Uvue
= s ) s A ) ot ity = ey
WuTery (Q) anudumu 1 Tory Ao ANUMUMUYBIANIT 1odolateaapive i

v
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2.7.4 madlwihonnguedlerin

faa Wi et dasnislasunaandanunsedsnsin1siiaIuan
anvazniellgdndnvugnis wiondsulvihnldllunar 1 Judi Weuunudae
v W d a 1 I~ v d A " a a o w 4 3
aanwal P uazlimboiluiag (W) nSeganeiurii drdeIiihinnguesTernumiunagm
vowssau Iihdunszua IWihdsaunisn 12

P=VI (12)

2.8 Hlod (Chemical Oxygen Demand, COD)

=1 =t = a a QJ: d‘ Y d:l 9 a L4 a =4
#lod 111809 USHIUes NFAUNIMUANADINT 1N 1 1UN1T08 NS la¥a130UN3 &
2a g9 g P P 2 4 2 et @[ &
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a 4 [ a a 1 i 9 =
gﬂaancy"lﬂcﬂﬂammmaﬂmi}uaﬂmm (Strong oxidizing agent) ﬂ1ﬂ1ﬁﬁﬂ13$ﬂlﬂuﬂiﬂ

AATUMITN 13
CHON, +(n+a/4-b/2-3/4)0, ——>  nCO,+(a/2 - 3/2¢)H,0 + NH, (13)

a aaa a =} 9 v A I . +
aun13nstnnl)nse1vesdlod ad1enui 1a@ (Biochemical Oxygen demand, BOD)
A a a 3‘ a 4 Y o A% :l [, ) o d’d a on/} 9
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a s S a =4 o a Ed 1 o () 1
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4 a g 3 [} 1
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] a 4 =1 L= =) Y 1 L= a a aJd o 1
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v a a l aq Y = aay ) v A = o
AUANDONTIAUDEITIN1F Iun13IAa Tealalenuratenl Ae TUuaaideuilos

5 a o . =
11INIUA (Potassium permanganate) 1WB3 G aINA (Ferric sulfate) Iwunaideoule Taian
" 5 5 5 ' k%
(Potassium iodate) taz 1uaai@ou'laIasiua (Potassium dichromate) N1311A1% 1oa 1as s
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¥ '
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3 Org.carbon +2 Cr,0,” + 16H ———>»  3CO,+4Cr +8H,0 (14)

Cr,0,+ 6Fe’" + 14H' ———»  6F¢ +2Cr +7H,0  (15)
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1. iwenuaiizeinsy 1a luanmlioma Idinendedn luiiuveslsemng
@ =) Yy v o/
ao1iunalulagnszoeumnd udguniTaIansziie
nﬂy S A o 4 s U 1 o @ o 4 = Yo
2. WwanuaniseduaTginasdyngs iazanhuzouaenugosss nlasunn
1 a = =® d‘ a S dy dy
nguTassauiies Unisdne 2553 1509« mandaras bl misinmlasasnoae

1 o 1 2 4
FWAUTEHNLANITITUATICHIA WAL “Saccharomyces cerevisiae

Y
A 14
3. 1¥00an Saccharomyces cerevisiae

d
3.2 ginsal
1. NTZULWAIAANUTIVLIA 10,450 QnUIARIBUALLAT
2 ¥IA IManaIaAnuYINTINTZUBAYLIA 3,770 AALIAR IBUALAT
g AEINAAANUITIHAGUVLIN 5,775 anuAR I UALAS
4. UUIU (Membrane) YUIA 10,000 A1AAU
\fll o a o
5, 121 (Electrode) vianuwaiiaiy ()
6. [3IANDULAI (Copper wire)
7. TU9ONFIIU (Oxygen tube)
8. A% 1AL (Silicone tube)
d‘ % .
9. n3osianszua Ivih (Volt meter) (Fluke 289 true rms multimeter)
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Figure 4.1 The configuration of microbial fuel cell unit. The front view (A) and top view

(B) of unit 1 and 2. And the front view (C) and top view (D) of unit 3 and 4.

&) . The electrode (A ) in upper cathode chamber
4 : The electrode (B ) in lower cathode chamber

&) . The electrode (C) in anode chamber
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The current generation by microbial fuel cell unit 1 (a), unit 2 (b), unit 3 (c) and unit 4 (d). The microbial fuel cell was prepared by the mixed

Figure 4.2

cultivation of OS33 and Sac. in cathode chamber and anaerobic microorganism in anode chamber.
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