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Fig. 1: Fabricated Microbial Fuel Cell a. Schematic diagram of ML-MFC b. actual cell with the auxiliary equipments.

used as electrode. The electrodes were connected with a fabricated to record data point in every 4 min.
copper wire and the produced voltage and current were Measurements were carried out at variable resistances
automatically recorded with an online data logger. imposed to the MFC. The current in the MFC was
Aquarium pump with air sparger was used to aerated automatically calculated and recorded by dividing the
cathode chamber. The experimental set up was designed obtained voltage to the specified resistance. Then, the
such a way that the system was able to prevent oxygen system provides power calculation by multiplication of
diffusion into anode chamber and on the other hand it can voltage and current. The provisions were provided for
prevent any mixing in the anode and cathode solutions. online observation of polarization curve showing
The  prepared substrate from the feed tank was variation of power density and MFC voltage with respect
transferred to anode chamber by a peristaltic pump to current. The online system had the ability to operate
(THOMAS, Germany) and then passed through a valve automatically or manually. While it operates in auto-mode,
then led to cathode chamber. the assembled relays were able to regulate automatically

Inoculation and Operation: ML-MFC was inoculated with data were transmitted to a microcontroller by an accurate
anaerobic sludge collected from anaerobic sludge system analog to digital converter. The microcontroller was also
of  Gella  dairy  food  processing factory (Gella, Amol). able to send the primary data to a computer by serial
The anode medium consists of: 5 g.lG  Glucose, 3 g.lG connection. In addition, a special function of MATLAB1   1

yeast extract, 3 g.lG  peptone and 0.3 g.lG  NH Cl. software (7.4, 2007a, Math Works, US) was used to store1    1
4

Experiments were conducted at 25°C. Feed flow was and display synchronically the obtained data. The power,
injected into anode chamber (0.7 ml.minG ) by peristaltic current and voltage were automatically recorded by the1

pump. The affecting parameter on power generation such computer connected to the system.
as oxidizing agent at cathode compartment was evaluated.

Calculations: Polarimetry technique was adapted to
analyze the cell electrical performance. Polarization curves Mixed culture from anaerobic sludge system was
were obtained using an adjustable external resistance. anaerobically grown at anaerobic condition and used as
Power and current were calculated based on following active biocatalyst in anode compartment. The objective of
equations: this  research  was  to  production  of  bioelectricity at

P=I*E (1) the electricity was produced by the microbial growth while
I=(E/R ) (2) substrate was consumed.ext

where P is generated power and E measured cell factor which affects on microbial fuel cell power
voltage; R  denotes external resistance and I indicates generation. In this study, KMnO  was used as a goodext

produced current. The online recorded data for current electron acceptor. Table 1 shows the effect of KMnO
and power were normalized by the surface area of the which was used for enhancing of power; the maximum
used membrane. Analog digital data acquisition was obtained power was 80.129 mw.mG .

the resistances. Voltage of MFC was amplified and then

RESULTS AND DISCUSSION

ML-MFC. In the ML-MFC with graphite plate electrodes,

 The amount of electron acceptor was an important
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