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13 Abstract
14  Background: Day by day microbial fuel cell (MFC) technology is becoming a thought
15  provoking topic to the researchdyecausefor its simultaneous utilization e.gelectricity
16  production and wastewater treatme®itice wastewater is an important source of electrolyte
17  for MFC, the key tenacity of this study was to investigate the outcome of pH happening
18  various (Municipal, Bhairab river and Hospital) wastewsatasedas electrolyte in dual
19 chambeMFC.
20 Findings: The labscale experiment wasconducted inbatch mode, where zinc gie
21 (M@t m@X) as anodeand copper platédt T ¢ x) as cathode In this study a single
22 electrolyte (any one of earlienentioned three electrolytes) was used in five -@haimbers
23 MFC where the pH of the electrolyte was 6, 7, 8, 9 and 10. The MFOwd®d on a
24  temperature ranged from 27 to 34C. Maximumoutputswere foundin terms of current
25 density (28894 0 & ), voltage (132 mV) and power densityl45902a wd& ) were

1
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obtained at pH 8 by using Bhairaiver water as an electrolyte in MFC chamber. A
substantial amount of COD removal (94%) was also achieved in the same MFC chamber at
the same pH (i.e. pH 8). However, the optimum operating pH for MFC containing municipal
wastewater and hospital wastewates found to be 8 and 9, respectively.

Conclusion: Theresults suggest thaariouswastewates may act ageasible feedstockfor
bioelectricity generation iMFC. The results alsshow that COD can be removed from

wastewatethat suggest a treatment possibility of wastewater

Keywords: Microbial fuel cell, Bioelectricity, Current density, Power density, Wastewater.

Introduction

In contemporary years, utilization of energy in the whole world haen increased
enormously Rahimnejad et ak015. Energy comes from various sourcsegh agenewable
as well asmonrenewable. All norrenewable (fossilpased energiiasa negativeimpact on
environment by producing greenhouse gases (Feng 80h8. However, for thesake of
adversativeeffect (global heatingand contaminatiolp on the environment, the accumulation
of fossilenergiesasavigor sourcedesirego be abridged (Slate et @019. Consideringcost
effectiveness andnvironmental problems, an environmental friendgnhewable energy
source is veryrgent. Microbial fuel cell isimminent system which providesa potential
renewable energy source that might help achieving energy sedFi§/ can produce energy
(electricity) by deomposng the carbonrbasedsubstancexistingin the electrolyte whereas
various wastewatersas well as industrial effluentsan be usedSince effluents and
wastewaters are causing environmental pollution very much, their treatment is required
indeed © improve the environmental conditionofn pollution Apart from the classical

wastewater treatment, MFC is reported to be used for wastewatergemeniGotovtsev et
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al. 2016. In developed countries-3% electricity for domestic consumption comes from
sewage wastewater treatment plants (Maikaad et al.2018. At a same time MFC generate
electricity and treat wastewatéoo (Mustakeem2015 Dong et al.2015. Variety of
knowledge from engineering, biology and chemistry is required foassemblyand finest
procedureof microbial fuel cells (Mansoorian et @014 Rajeswari et al201§. The most
three key materials of MF@re electrode, membrane, and electrolyte which, determine the
performance of the MFCs. In MFC badectrochemicaboth halfcell reactions occuren the
outwardof the anode and cathodélowever,better yield optimization and improvement of
electrodeof MFC are still thoughprovaking research topiavorldwide (Li et al. 2017). lon
exchange membrane (IEMs) particular catexthange membrane (CEM) is very effective
on largescale with greater deptif electrolyte(Ge and H&01§ Liang et al.2018. Though

the MFC carextravagancesumerouscations, suctior exampled @,06 @ ,0 , andd O
present in the electrolyt@vastewater), which conteby protons thatttributeto the minus
chargedunctionalgroups in the CEM (Rozendal et 4D06, which can reduce ialectrical
energycreationsubsequentlyong-standingprocess(Ge and He2016 Liang et al.2018.
Bacteria can help toncreasethe outputof MFC and reject mediator from anode chamber
(Reshetilov et al2017). Literature shows thatelectrolytes likechemical based industrial
wastewate(Venkata Mohan et aR009, dairy wastewater (Porwal et @&015), soak liquor
(Sawasdee and Pisutpai2dl16, dyefactory wastewater (Kalathil et ak012 Patade et al.
2019, starchtreatingwastewater (Quan et &014), leachate (Damiano et &014), sugar
mill sewageg(Kumar et al.2016, Domestic wastewatgAsai et al.2017), Poultry dropping
wastewater (Oyiwonat al. 2018, rice bran (Takahashi et #2016 besidethrough new
spreadsin the usageof various substrates (Pandey et 2016 can be treated by MFC.
Beside wastewater MFC carsagecleanmixturessuch as acetate or butyrate (Hidalgo et al.

2016, alcohol, fatty acid, monosaccharide sugar (Asensio 2046, sucroseand glucose as
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electrolyte. To improve the output of MFC, recently researchers did several studies to the
practiceof MFC throughmembrane (Ghasemi et 2015, short ofmembrane (Logan et al.
2007, using moderatoy short of moderator(Sevda and Sreekrishn@®12 also using bio-
cathodes (Gonzalez del Campo efall4). Various operating parameters such as pH (Jadhav
and Ghangredr 2009, anode and cathodagredients(Scott et al.2008, the spaceamong

the electrodes (Hong et &0093, external resistance (Hong et 20093, temperature (Hong

et al. 20099, conductivity (Hong et al2009, also carbonbasedsubstancef the deposit

(Wang et al2012 distresseshegenerated outputs the microbial fuel cell.

The foremostinterestof our experiment is t@xaminethe effect of initial pH of various
wastewaterobtained fromJashore on theutput of MFC andto find the most favorable

value of pHat which thesystemworks best.To achieve that everal experiments on
municipalwastewaterbhairab rivewaterand hospital wastewat&rere conducted by using

zinc plate as anogdeopper plate as cathodmdsalt bridge as protorxehange membrane.

Materials and Methods

In this section, design and construction procedures of MFC are discussed with detailed
description of construction materials. The reactor configuration and operation of the whole
processes (microrganism inoculation, electrolyte collection, salt bridged aglectrode

preparation, data collection and performance analysis) are also discussed.

Materials collection and cell construction
Various materialsvere used forthis research work. Each material h&ésspecific function.

However, the coordinateddnction of these materials is to construct microbial fuel celltand
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operate ipptimally. The name and its operation of the usegtedientsare given in th@able

1.

Table 1 Name and function ahgredientaused in microbial fuel cell

Name Function

Zinc plate and Copper plate Anode and Cathode

Glass Body of MFC

PVC pipe, Potassium sulphate salt, Aggar Constituents for salt bridge

and Surgical cloth
Waste water Electrolyte

Digital Multimeter Collecting data

Zinc and Copper plasgfor anodeand cathodewere purchasedrom local scientific shop at
JashorgBangladeshAll other items were purchased from local shops. To construct the main
body (the chamber) of the MFQydally availablewindow glass was usedhe volume of
each chamber wa005 m® (length 0.25m, width 0.10m and height 0.2@n) where there
were threantros singledesigned foadding second fodeletionof electrolyteas well agest
onefor theconnection with formecompartmentThe two chambers were connected using an
agar salt bridgewith a length and diameter of 4€m and 0.5 cmseparately For the
preparation of salt bridge 0.1M salt solutioh5 gm agarwas prepared in which several
pieces ofsurgicalcloths were kept for-3 h. A small PVC tube approximately4.0 cm long
waspackedby the surgical clothsmmersedhe agaisaltresolutionsAll joints of MFC were
enclosedusingM-seal(K1 Mart, India)to avertthe outflow. The prepared microbial fuel cell

(MFC) is shown irFig. 1.
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Fig. 1(a) Schematic diagram ar{tl) constructed MFC for the experiment

Microbe inoculation and electrolyte collection

Locally available microorganismdEgcherichia coli, Anabaena, Rhodospirilluamd some
cyanobacteria) were used in all experimeAt first organic rich bottom feeders were
collected from the local ponavhich was then cultureai proper growth of micr@rganisms

It was done by mixindlL.5 (Oj 0 %) cow dung and O(Qj 0 %) sugar with bottom feeders
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The mixture wakept in an anaerobic conditidor 48 h. After inoculation these microbes
were used in anode chamber for the experimEmné untreated raw wastewatdrollected
from Municipal drain, Bhairab River and JashdeneralHospita) were used in anode
chamberFor first experiment weollected wastewater from municipal drain where the water
flow rate was 22%nl-s. In second experiment we collected wastewater fBirairabRiver

at 150 cm depth from the surfade.third experiment we collected wastewater from Jashore
General Hospitapipeline where the water flow rate wa85 ml-s*. The average chemical
compositions of these wastewatéinsoughoutthe experiment arabridgedin Table 2. The

average COD concentration of the raw municipal wastewater wam@&4', Bhairabriver

water was 832ng-L1 and hospitalvastewater was 84ag-L1.

(a) Municipal drainage (b) Bhairab river

Fig. 2 Source of wastewater used aectrolyte

Table 2: The average chemical compositiaf variouswastewaterin JashoreBangladesh

Parameter Municipal Bhairab river  Hospital wastewater
wastewater (mgL) water (mg-L?) (mg-LY)
‘060 347.4 354.8 294.6
0 a 395.8 565.6 835.3
0 W 32.4 38.6 56.6
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0 Q 26.7 32.3 18.7

0 @ 17.3 21.9 19.9
00 4.42 3.24 13.18
Y 82.3 87.5 127.5
0 0 6.25 5.8 3.9

Collection of data and its analysis

To monitor the effect of electrode materjadmta was collected manually bginga digital
multi-meter(DT-9205A Ching at a fixed interval o20 min. The average values of voltage
and current were calculated as follows:

AOWEAd 0 0'QQ (1)
UVO6awIWE O

5001 GORO G
60 Q1 Gmni Q¥HODA 1 DEO . L ")
Foundedon thedocumentecktlectrical energyvoltage, current and powecurrent density
(lanode A-m) as well as power densitP4u0dss W-m2) weredetermined as follows:
#C)C)(‘)&MTTO@EOU)! 3)
0f xART @EOU O, (4)

where,|l is current(A), P is thepower (W), andA is theexternalarea(m?) of theanode.

Calculation of COD removal

Chemical Oxygen Demand (CODgpecifies the quantity of oxygen 0 that can be
consumed by reactions in a measured solufldve carbonbasedsubstanceexistingin the
water sample islissolvedby potassium dichromai@ 6 10 ) in the attendancef sulfuric
acid ("O"Y0), silver sulfatgd0 "QYU0) and mercury stiate ('O 0) to harvestcarbon dioxide

(6 0) and wate("O ). COD can bealculated by usingquation5.
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157  where DF stands for th®ilution Factor M stands for théolarity of standardizedrerrous
158  Ammonium Sulfate0 'O "OQYU0 &pO0U solution Vg stands for thé/olume used upin
159 titration throughblank preparationVs stands for thé/olume used upin titration through
160  sample preparation
161
162  To calculate the removal percentage of COD we useHdhation6.

#1 AT T OAEEAEAT AU (6)

600 600
600

pTT

163  Where subscripin andoutindicates influent and effluent fluid, respectively.

164
165 Results and discussion

166  Parameterssuch as pH (Jadhav and GhangreR@09, electrodeconstituentg(Scott et al.
167 2008, the spaceamongthe electrodes (Hong et &100%), external resistandgiong et al.
168 2009%), temperaturdHong et al.2009%), conductivity (Hong et al.20090), also biological
169  matter of theresidue(Wang et al2012 are reported to affeche powerproductionof the
170  microbial fuel cell. The performance of MFCs increased for long term operation when
171  electregenic biofilm formed on the electrode surfadéghe pH of electrolytesacting a
172 vigorous characterin bioreactor performancéGil et al. 2003. Likewise, electrolyte pH
173 actingavigorousk ey r ol e i n MF @ddge pH lowerethan6odiastipallyt .
174  reduces the power generated from Ml et al. 2003). It means,Jow-slungpH situations
175  exposeda contraryconsequencen the electrachemicallylively bacteriologicainhabitants
176  which inchancecluesto an extremefall in powergenerationSo, pH strongly influenceghe

177  outputof MFC for both in batch feed and continudegdway of action A perfectpH variety
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for favored fuel cell arrangementwas quantified to be in themid of 78 (Liu and
Ramnarayanar2004). This section mainly discussed the effect of pH on various locally

availablewastewaters for the output of microbial fuel cells.

Effect of pH while using municipal wastewater as electrolyte

In microbial fuel cell operation, pH is considered to be an important parameter that may
affect the generation of electricity. A seriesegperimentswere conducted by varying the pH
(from pH 6 to pH 10) of the electrolyte (municipal wastewater in this case) while the other
parameters such as operating temperature, volume of the electrolyte, materials of electrodes,
surface area of electrodets.ewere kept constantheresults are depicted iig. 3 (a, band

c). As shown inFig. 3(a), it was obvious that pH8 gave highest output (in the form of
voltage) all through the experimental periodi (15 days) compared to other experimented
pH. The voltage gradually increaseg today 4 and then it started to decline. The highest
value of voltage (1125 mV) was obtained at day 4 for the process operated aDpHh&.

other hand, current density increases up to day 3 for all tested pH asiateign3 b Then

it starts decreasing gradually. However, the maximum value of current density was found to
be 1155.61 6 a for pH 8 at day 3Like voltage and current density tisepremepower
density was obtainedat pH 8 which is 12456 wa , where the other top values are
1008.7d wd& ,1066.80 wa ,990.90 wa and 837.8& wa for pH6, 7, 9 andLO,
respectivelyasshown inFig. 3 (c). It is obvious fromFig. 3(a, b and) that voltage, current
density and power density increasesffrst several days and thetartsto decrease gradually.

The increase in extent alurrent densityvoltageand power density in initial days happens
becausdAbhilasha2013 shows thammicrobial inoculation enabled higher current yidial.

this experiment it takes three to four days for complete inoculation of bacteria. fgain

decrease in extent may happmming to the fact that with time a biofilm may form on the

10



203  exterior of the anodeHoweverafter 15 days of operation, cumulative yields for voltage,
204  current density and power density were tabulatebainle 3 from where it is obvious that pH
205 8 showed highest values.

206

207 Table 3: Cumulative yield obtained from municipal wastewater for various pHin 15

208  days using microbial fuel cell (MFC).

Operating pH  Measurement Cumulative value

6 Voltage (mV) 12497
Current densitfy & 0 & ) 11014.8
Power density & wa ) 9518.8
7 VoltaggmV) 12847
Current density ¢ 0 & ) 11918.5
Power density ¢ wa ) 10551.1
8 Voltage(mV) 13577
Current density ¢ 0 & ) 13574.1
Power density @ wa ) 12676.2
9 Voltage(mV) 12050
Current density ¢ 0 & ) 11151.8
Power density ¢ w & ) 9298.1
10 Voltage(mV) 11455
Current density ¢ 0 & ) 9829.6

Power density @ wa ) 7830.4

209

210

11
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Figure 3: Effect ofvariouspH on the(a) generated voltagé€b) current density anft) power

densityfrom double chamber MF@r municipal wastewater



214  For comparison with other reported values, a comparative statement has been tabulated in
215 Table4. It is apparenthat the present study gives better result in terms of extent of voltage,
216  current density and power density compared to many other reportexsval

217

218 Table 4: Comparative statementwith related published researchfindings.

pH Electrode Electrolyt Voltage Current/ Power/ Reference
e Current Power

density density

8 Zinc and Municipal 1125mV 1155.6 1245.7 Present
copper wastewater aoa adwa study
copper boride Municipal 3500 3055 P a wandj
alloy wastewater aoa adwa Barbara

2019

6.9 carbon paper Sugar 1420 mV 23.66mMA 514 wd Omprakash

and industry 2019

magnesium wastewater

oxide
7 graphite felt 445 mV Zhang et al.
2011
61 7 graphite felt 400 pA Biffinger et
al. 2008

13



219

220

221

222

223

224

225

226

227

228

229

230

231

232

233

234

235

236

237

graphite felt 223.8 He et al.

aoa 2008
graphite rod  urban 184 w & Sebastia et
wastewater al. 2010

This findings is very much resemble with (Jadhav and Ghangggl8), who express that
highest current is obtained between pH of 6.5 and 8, but this valueslesseeat pH
of 9 plus pH under 7. The main reason behind this, at higher pH than optimum value

affects the growth of bacteria, which deceehs generated voltage (Sebastia 2@Gl0).

COD removal isan important parameter for microbial fuel cellZinadini et al. 2017
indicates thathigh COD deletion and columbic efficiency (CE) improve significantly the
productivity of MFCs.The initial COD of municipal waste water in Jashorenicipalitywas

538 ppm.In this experimenthe COD removal were over 86%, 89%, 91%, 88% and 86% for

the electrolyte having initigH 6, 7, 89 and 10, respectively.

Effect of pH while usingBhairab river water as electrolyte

A series ofexperimentswere conducted by varying the pH (from pH 6 to pH 10) of the
electrolyte Bhairab river watein this case) while the other parameters such as operating
temperature, volume of the electrolyte, materidlslectrodes, surface area of electrodes etc.
were kept constanWatercollected at 150 cm depth from the surfaé¢he river waterThe
results are depicted Fig. 4(a), 4(b) and 4(c)As shown irFig. 4(a), it was obvious that pH 8

gave highest output (in the form of voltage) all through the experimental periot(Hays)

14
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compared to other experimented pH. The voltage gradually increpstediay 4 and then it
started to decline. Ehhighest value of \age (1B2 mV) was obtained at day 4 for the
process operated at pHI8is also seen iifFig. 4a) that, in operation period pH 8 gives the
best resulin all time. The yield from pH 7 is better than the other three. Obtained voltage
from pH 6 and pH 9 are approximately the same, but for higher pH (10) the yield is lower
than the othersLike voltage, current densityFig. 4b) spike in first bur days goes a
maximum value ofl144.41 0 & , 117410 & , 1288910 & , 1181.51 0 & , and
1122.2% 0 & for pH 6, 7, 8, 9 andO, respectively, and then current density decreased in a
similar way to voltageln this experimenthe maximum currentdensityobtained for pH 8.
Similar to voltage and current density teapremepower densityobtained for pH 8 which is
1459.02a w & , where the other top values atd99.44a wd& , 127274 wa
12500 wda and1120a wa for pH 6, 7,9 and10, correspondinglwhich is shown in

Fig. 4c. It shows that for maximum output pH 8 is better than the other, so, it can be said that,
when Bhairab river water is used as electrolyte pH 7 to pH 8 produce the better yield.
Variation of pH from this value theutlet will be delined The total obtained values are

shown inTableb.

Table 5: Cumulative yield obtained from Bhairab river water for various pH in 15 days

using microbial fuel cell (MFC).

Operating pH Measurement Cumulative value
6 Voltage (mV) 13145

Current densityd 0 & ) 12566.7

Power densityd w a ) 11435.4

15
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Current densityd 0 a )
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Voltage (mV)
Current densityd 0 & )
Power densityd w a )
Voltage (mV)
Current densityd 0 a )
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Voltage (mV)
Current densityd 60 & )

Power densityd w & )

13729
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14597

15322.2
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Figure- 4: Effect of various pH on th@) generated voltag€b) current density(c) power

density from double chamber MFC fiohairab rivemwastewater.
For comparison with other reported values, a comparative statement has been tabulated in
Table 6. It is apparent that the present study dietter result in terms of extent of voltage,

current density and power density compared to many other reported values.

Table 6: Comparative statement with relatedoublished researchfindings.

pH Electrode Electrolyte Voltage Current Power Reference

density density

8.0 Zinc and copper Bhairab 1132 1288.9 1459.02  Thisstudy

river water mV aoa awa

17
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6 graphite River water 937mV 382 86 Dhiraj et al.

rods and Pb® (e APc ( &€ WAc 2020
graphite

6.5to Carbon cloth Domestic 120 Li and

7.5 wastewater awa Chen2018

6.7 Hybrid with Musi river mV 62.23 15.56 Venkata et
stainless steel an( water aoad awa al. 2009

plain graphite

In fifteen days operation the COD removal were 0\8%890%6, 9%, 91% and 8% for the
electrolyte having initiapH 6, 7, 8,9 and10 respectivelyCOD removal rates of (Zhang et
al. 2011 were 85%, 86%, 83%, and 88% at initial pH (4, 5, 6, and 7) respectiVelgot all
the maximum findings at pH 8. (Zhang et 20.1]) also saidhat, on anode surface biofilms

formed by both long and short rathaped biomass bacteria. But acidic medium the thickness

of biofilm is less than the neutral medium. So, biofilms can break atfHvhich can drop

down into the inner portion of thelectrode, resulting in decries the generated electricity.
(Behera et al2010 identified that; slightly alkaline anodic pH (7.5) is favorable for better
electricity generation and COD removal. (Gil et2003 said that at higher pH more than 10

power generations decreased for low proton transfer.

Effect of pH while using JashoreGeneral Hospitalwastewater as electrolyte
To examinethe consequencef pH on the output of microbial fuel cefieveral experiments

were doneby using JashoreGeneralHospital wastewateras electrolyte The experiment

18
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performed at room temperature and Zinc plate used as an anode and Cupper plate used as a
cathode. In this experimenthe only variable washe initial pH (6 to 10) of electrolyte
Whereas, the other opéirg conditions (temperature, volume, electrolyte, and electrode) are
the sameHere the JashoreGeneral Hospitalvastewatemwas collectedrom the outlet of
hospital pipelineThe results are depicted kig. 5a,5b and &. As shown inFig. 5a, it was
obviousthat pH 9 gave highest output (in the form of voltage) all through the experimental
period (:15 days) compared to other experimented Pk voltage gradually increasep

to day 4 and then it started to decline. The highest value of volt@dé (V) was obtained

at day 4for the process operated at PHAgain, in current densityt increases up to dajfor

all tested pH as shown ig. 5b. Then it starts decreasing gratipaHowever, the maximum
value of current density was found to@07.41a 6 & for pH9 at day4. Like voltage and
current density thextremepower densitywasobtainedat pH 9 which is1023.53 w &
where the other top values aré7.31a wd& , 830.274 wa , 980.71a wda and
886.50 wa for pH 6, 7,8 and 10, respectivelyasshown inFig. &c. All the figures show

that for JashoreGeneral Hospitalvastewater as electrolytgH 9 is better than thether.
Where,(Parkash2018 got pick output at pH 8.5/ariation of pH from this value the outlet

will be declined. Thetotal obtained values are shownTiable?.

Table 7 Cumulative yield obtained from JashoreGeneral Hospital wastewater for

various pH in 15 days using microbial fuel cell (MFC).

Operating pH Measurement Cumulative value
6 Voltage (mV) 11827

Current densityd 0 & ) 8529.63

Power densityd w éa ) 7072.72
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302

303

7 Voltage (mV) 12089
Current densityd 0 & ) 8977.78
Power densityd w & ) 7597.98
8 Voltage (mV) 12575
Current densityd 0 a ) 10370.37
Power densityd w a ) 9039.91
9 Voltage (mV) 12989
Current densityd 0 & ) 10874.07
Power densityd w & ) 9732.85
10 Voltage (mV) 12286
Current densityd 0 & ) 9477.78
Power densityd w a ) 8119.42
1100
| (@)
1000 -
) g8ty
E QOOtQ ® opH=6  J % : N
~ 9
E S Pl
S 700 mpH=8 ¢ g »
600 A pH=9 $ % :
] X pH=10 3
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1 2 3 45 6 7 8 9 10 11 12 13 14 15

Time (Day)
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Fig. 5 Effect of various pH on th@) generated voltagé€b) current density(c) power

densityfrom double chamber MFC for Jash@eneral Hospitalvastewater.
For comparison with other reported values, a comparative statement has been tabulated in
Table 8 It is apparent that the present study gives better result in terms of extent of voltage,

current density and power density compared to many other reportegs val

Table 8 Comparative statement with relatedpublished researchfindings.

pH Electrode Electrolyte  Voltage Current Power Reference

density density

8.0 Zinc and copper Jashore 1016 1007.41 1023.53 This

General mV aoa a wa experiment
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312

313

314

315

316

317

318

319

320

321

322

323

324

325

Hospital

wastewater
7.5 Graphite granules Hospital 14010 Aelterman
and graphite rod wastewater a wa et al.2006
9.0 Graphite felt and 439.7 + 231.3t1.1 107.1+1.0 Heetal.
carbon cloth 0.1mV aoa adwa 2008
9.5 Graphite rod and Urban 18.0 Sebastia et
air-cathode wastewater adwa al. 2010

COD removal is vergignificantto treat wastewater. Higher COD removal means the process
is more applicable for wastewater treatment. In fifteen days operation the COD removal were
over 78%, 836, 86%, 88% and 8% for the electrolyte having initigH 6, 7, 8,9 and 10

respectively.

Conclusion

Initial pH greatly affects th@utput of microbial fuel cellalong with COD removal from
wastewater. In every experiment initially theductivity (voltage, current density and power
density) increased then after a certain period these values gradually decreased withetime.
main reason behind this anodic microbe took time for their proper graftdr complete
inoculation the growth of microbes decreasedl’he optimum pH for municipal waste water

of Jashore and bhairab river water is 8.0, where the maximum voltage, current density and

power density werell25 mV, 11556 0 & , 124574 wa and 1132 mV,
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326 1288.% 0 & , 1459.026 w & respetively. But for hospital wastewater the top résu
327 obtained at pH 9 these werH016 mV, 1007.416 6 & and 1023.53 wa . The
328  maximum CODremoval wa®991%, 94% and 88% from municipal, bhairab river and hospital
329 wastewater respectivel\At lower pH anodic biofilm will break which result the lower
330 output.
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