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ABSTRACT

Biomass is a good choice of eectricity and algae are the most easily available source of biomass. It is a bioenergy
technology with maximum efficiency with minimum cost. This process is combining the biomass production with
efficient conversion to electrical energy. In this study, pond water biomass was used in microbial fuel cell (MFC) to
produce electricity. Different sets of electrodes were used to get highest amount of current. Among them, zinc mesh
(anode) with graphite sheet (cathode) showed significant results. Mixed and pure algae cultures were used in single
chamber MFC, but mixed culture gave lower power output than the pure one. Chlorella sp. as a pure culture
showed maxi mum voltage output when compared to Spirulina sp. in single chamber MFC.
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INTRODUCTION

The increased use of fossil fuels leads variousseissues like global energy crisis, environnpitution as well

as global warming. Microbial fuel cell is not ordy attractive alternative energy sources, it caalbe used as a
tool for hydrogen production, bioremediation andsginsors. Power can be generated from biodegrabmieass.
Solar energy conversion by plants and algae intonbss, also called bioenergy, may encompass coablde
shares in future sustainable renewable energy ptimdiuas heat, hydrogen, methane, electricity, athér biofuels

[1]. The cultivation of algae has several advardageer other terrestrial plants; they require kgsasce (1/7th less
surface area), have higher growth rates, and deompete with food production [2]. Algae can besslfied into
macroalgae and microalgae and energy generatiang usiese was examined by various research workers.
Microalgae have been tested as raw material forptbeluction of bio-oil [3], methane [4, 5], meth&t6] and
hydrogen [7,8]. Macroalgae have primarily been usgaroduce methane [9-11].

Microbial fuel cells (MFCs) are the promising teology that converts the energy stored in chemicalds in
organic compounds to electrical energy achievedutjin the catalytic reactions by the electrochericattive
living organisms. MFCs have been demonstrated bgraégroups both with and without the use of mid&to
facilitate electron transfer to the anode. The ratediess fuel cell has an advantage over those mvébiators in
terms of cost and the absence of undesirable tmediators. Successful systems have been construdtiedut
expensive selective membranes, mixed communitige baen successfully exploited in a number of Mie@d,
more recently, electricity has been generated usingplex energy sources, including wastewater [12].

Microbial fuel cells (MFCs) offer an alternative w#o obtain electricity from the hydrolysis andrfeentation of
algae in only one process unit. MFCs consist ofhaade and cathode connected by a copper wire. béea
contains mixed or pure cultures of microorganishad aire used to catalyze the decomposition of thanic matter
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into electrons and protons. Power is produced tirdhe reduction of oxygen or another chemicahatdathode
[13]. In the present study, attempt has been maderdaduce bioelectricity from different algae saepind to
evaluate the optimization of electricity generatipnusing different electrodes.

MATERIALSAND METHODS

I solation of algae

To generate the electricity by algae, pond wates ta&en as it is rich source of algae. Pond wates gollected
near Tambaram, Chennai. For isolation of algaedBoBasal medium was prepared and pond water sample
inoculated for 4-5 d in controlled light and temgieire conditions. 1 ml of pond water taken andealgas observed
through light microscope and identified. Finallyrewculture of individual algae was maintained indimen for
further studies.

MFC set up

The design of the microbial fuel cell was consistédsingle chamber where the pond water was diractked as
fuel. Different types of electrodes were used. T@mgth and breadth of electrode was 7 cm and lespectively.
The electrodes were sterilized by soaking in 108tE&nol for 30 min followed by 1M HCI for 24 h. Thaelt bridge
is made out of KCI with agar. To study the effetetectrode on power generation, three sets oftreldes were
used (Table 1). In addition to this, individual mtiied algae sample was used in single chambecanpared.

Table 1 Microbial fuel cell with different electrode set up

MFC Cathode Anode
MFC-1 Carbon rod Lead
MFC-2  Stainless steel mesh Lead

MFC-3 Graphite sheet Zinc mesh

RESULTSAND DISCUSSION

Screening of algal samplefor MFC

Pond water contains various types of algae. i¥tamydomonas, Chlorella, Spirulina, Micrococcus, Phormidium

sp. were found in the pond water but especigiiyulina sp.Chlorella sp. were screened for this study because
concentration of these two were high.

Performance of MFC

The power generation by algae is having more adgastbecause rate of growth is very high and treenverting

the solar energy to chemical by photosynthesismated to electrical energy by microbial fuel cells large

amounts. It is the one of the cheapest sourceadf flere initially mixed algae culture was usediingle chamber
MFC with three different types of electrodes for d0Among these, MFC-3 consists of zinc mesh aslarsmd
graphite sheet as cathode, showed better resgitir@-il). It produced maximum voltage of 0.48 v vehtire rest
two produced the same (0.42 v).
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Figure 1 Effect of different electrodeson power generation in single chamber MFC
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From the pond water, maximum growth was foundQGoforella sp. andSpirulina sp. Thus pure culture of each
algae sample was used to produce electricity iglsiochamber MFC for 10 d. The results indicated phee culture
produced stable and more power than the mixed Ameng these potent pure cultur&hlorella sp. can generate
more electricity thargpirulina sp. (Figure 2)Chlorella sp. can produce 0.99 v wheregsrulina sp. 0.96 v. It
might be due tc&Chlorella sp. is participating in photosynthesis in higheerand thus fast growing and converting
maximum amounts of energy.

1.04 | —=— Spirulina sp.
—e— Chlorella sp.
0.9-
z
c
=
® 0.8 4
[+*]
<
(%)
o 0.7
4] dity
s
[«]
o
0.6
0.5d4— . : . . : i , i :
2 4 6 8 10
Time (d)

Figure 2 Comparison of power generation by Chlorella sp. and Spirulina sp
CONCLUSION

MFCs represent a promising, novel, cost effectergyiron-benign technology for sustainable energydpction.
This study suggests that not only microorganisngaeacan produce the electricity in same efficientith the
microbial fuel cells. The results also implies tha diversity of algae that have been producetréddy in MFCs
with concomitant transfer of electrons to an MF@ctlode. The power density output from MFCs might b
improved by altering the design of MFC configuratimr changing the physical/chemical environment.
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