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Abstract— Energy problem is a global issue that has a serious 

effect on many countries in the world. In order to overcome 

energy crisis and the output pollution of the generation, it is 

suggested to use the Microbial Fuel Cell (M.F.C). M.F.Cs are 

devices that use bacteria as a catalyst to oxidize organic and 

inorganic matters and generate electric current along with 

waste water treatment which plays an important role in 

environmental benefit in water recourses  . The application of 

microbial fuel cell (MFC) for electricity generation has been 

developing recently. This research explores the application of 

MFC in generating electricity using wastewater The 

wastewater has been performed for The maximum current, 

voltage, We investigated the simultaneous production of 

electrical power and wastewater sludge recycling by 

microbial fuel cells (MFC). The constructed MFC were 

comprised of two chambers, each with an approximate 

volume of 500 ml to 1 liter, which were connected by salt 

bridge. The Graphitic rod anode was placed in one chamber, 

which was filled with wastewater sludge. Graphitic & 

Aluminum mix alloy strip as cathode was placed in the other 

chamber and filled with an electrolyte.. Cotton rope was 

selected as the material for PEM with agar powder & salt 

solution. The fuel cell model were designed to accommodate 

a voltage increase & measured by multimeter. Also we 

observed required parameters for waste water as PH, TDS, 

Temperature, Colour, Odour. 
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I. INTRODUCTION 

A. General Definition of Microbial Fuel Cell 

"A Microbial Fuel Cell is a device that converts chemical 

energy from the organic substrate into electrical energy by the 

action of microorganisms.” Technology  using  microbial  

fuel  cell  (MFC)  that  convert the  energy  stored  in  chemical  

bonds  in  organic  compounds to  electrical  energy  achieved  

through  the  catalytic  reactions  by microorganisms  has  

generated  considerable  interests  among academic  

researchers  in  recent  years.  MFCs represent a promising 

technology for sustainable energy production. A typical MFC 

is consisting of two chambers, i.e. the anaerobic anode 

chamber and the aerobic cathode. The two chambers are 

separated by a membrane (e.g., proton exchange membrane) 

where protons and other ions are transferred from the anode 

chamber to the cathode chamber, while electrons from the 

anode chamber are transferred to the cathode chamber 

through an external electrical circuit and a resistor for 

electricity production. Various organic compounds and 

sources of wastes have been successfully utilized for power 

generation in MFCs. MFCs have been initially developed as 

a method for simultaneous wastewater treatment and 

electricity production.  When used for waste and wastewater 

treatment, treatment using MFC is effective as it is clean 

energy, safe, quiet in performance, low in emissions, highly 

efficient, and has direct electric recovery. 

II. LITERATURE REVIEW 

A. Mostafa Rahimnejad, Arash Adhami, Soheil Darvari, 

Alireza Zirepour, Sang-Eun (2015) Elsevier 

www.elsevier.com/locate/aejetc 

As petroleum source is depleted, energy crisis encouraged 

researchers in the world to consider for alternative sources of 

energy. Moreover, using of fossil fuels may cause 

environmental pollution. Clean fuels, significantly fuel cells 

and biofuels, as new sources of energy without any pollution 

are suitable replacements of traditional fossil fuels. MFCs are 

individual kinds of FCs which use active biocatalysts such as 

microorganisms or enzymes to generate energy. MFCs are 

one of the newest technologies to produce energy from 

different sources of substrates. Because of the promise of 

sustainable energy generation from different substrates such 

as organic wastes, research has been intensified in this field 

in the last few years. MFCs have different applications based 

on generated power. The generated power in MFC is still too 

low and researchers are working to improve it for commercial 

application.[1] 

B. Kavyashree R. Doddamani  Elsevier (2014) 

This research explores the application of single chamber 

MFC in generating electricity using paper wastewater .The 

different concentration of wastewater has been performed. 

The maximum current, voltage, BOD, COD, pH and TDS 

obtained with respect to time. MFC of paper mill wastewater 

showed removal efficiency 68.1% COD, 67.3% BOD and 

56.6% TDS with different feed concentration. The current, 

voltage and power generation in the reactor is 1.40mA, 1.24 

V and 0.46 watts/m2 respectively[2] 

C. Manaswini Behara Etal(2016)etc.  

Studied the power generation in an MFC is dependent upon 

many factors like reactor configuration, type and size of 

electrode materials and proton exchange membrane(PEM), 

and cathodic electron accept or other than operating 

parameters such as COD concentration, HRT, and pH. 

Therefore, modification in reactor configuration, selection of 

better electrode and PEM materials, and maintaining proper 

electrode surface area and PEM surface area to reactor 

volume ratio will enhance the power generation in the MFC 

operated under the optimum range of operating variables such 

http://www.elsevier.com/locate/aejetc
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as influent COD concentration, HR, and feed pH. However, 

the present optimization experiments established the trend of 

substrate degradation and power generation that could be 

obtained at different levels of operating variables studied.[4] 

III. EASE OF USE 

A. Transferring of Electrons 

Many microorganisms possess the ability to transfer the 

electrons derived from the metabolism of organic matters to 

the anode. Marine sediment, soil, wastewater, fresh water 

sediments and activated sludge are all reach sources for this 

Microorganisms. 

B. Electricity Generation 

MFCs are capable of converting the chemical energy stored 

in the chemical compounds in a biomass to electrical energy 

with the aid of microorganisms. Because chemical energy 

from the oxidation of fuel molecules is converted directly into 

electricity instead of heat. 

C. Equations 

Typical electrode reactions are shown below using acetate as 

an example substrate. 

Anodic reaction: 

CH3COO⁻ +2H2O ⟶ microbes 2CO2 + 7H⁺ + 8eˉ 

Cathodic reaction: 

O2 + 4e⁻ + 4H⁺ → 2H2O 

 The overall reaction is the breakdown of the 

substrate to carbon dioxide and water with a concomitant 

production of electricity as a by-product. Based on the 

electrode reaction pair above, an MFC bioreactor can 

generate electricity from the electron flow from the anode to 

cathode in the external circuit.[3] 

D. Material used for the fabrication of MFC &there 

functions: 

1) Non-Reactive plastic boxes of 1 liters capacity A litre is 

a cubic decimetre, which is the volume of a cube 10 

centimetres × 10 centimetres × 10 centimetres (1 L ≡ 1 

dm3 ≡ 1000 cm3). 

2) Agar powder & Salt (NaCl) For Cotton rope Salt Bridge 

preparation. PVC pipe 2cm Diameter  

3) ANODE & CATHODE : Pencil leads or Graphite Rods 

removed from recycled battery cells 2 to 5 mm Diameter 

& aluminum strip  

4) Copper wire: is used to connect the electrodes to the 

multimeter which form external circuit.  

5) Digital Multimeter: (DT-830D). 

IV. METHODOLOGY  

A. Construction of Microbial Fuel Cells 

1) Step1: Selection of anode and cathode material Non-

reactive, non-conductive and non-biodegradable plastic 

boxes was selected as anode and cathode chambers & 

collection of domestic sewage water. 

2) Step 2: Preparation of Agar salt bridge The Agar salt 

bridge was constructed using common salt, agar, and 

water. 100 ml of water was boiled in a beaker, 50 grams 

of agar and 50 grams of salt were added to the boiling 

water, the mixture was further boiled for 3-5 minutes. A 

cotton rope is filled in PVC pipe and soaked in boiled 

mixture. The length and diameter of agar salt bridge will 

be taken as 10 centimeters. 

3) Step 3: Assembling of Electrodes - The carbon rods & 

aluminum strip from battery cells are extracted & used as 

anode and cathode materials. The arrangement of 

electrodes is done on a plastic pipe in such a way that it 

looks like a carbon brush. This arrangement of carbon 

allowed to increase the surface area and to come in 

contact with substrate. The length and diameter of the 

carbon rods is 47mm & 4mm respectively. In MFC, holes 

were drilled on the top of anode and cathode chambers 

so that the plastic pipe containing the graphite rods can 

pierce through the hole. For anode chamber care was 

taken to avoid entry of air from atmosphere by air tight 

seal. 

 
Fig. 1: salt bridge & electrods. 

4) Step 4: Assembling of Microbial Fuel Cell - MFC 

reactors were constructed, double chambered MFC. The 

assembled electrodes were placed into the anode and 

cathode chambers, A circular groove was made at the 

center of plastic boxes for fitting the PVC pipe 

containing agar salt, then are sealed and made air tight. 

Reactors are checked for water leakage. completing 

circuit by copper wires & digital multimeter for taking 

results & other parameters Anodic chamber having 

domestic wastewater cathode chamber having salt water 

[5] 

 
Fig. 2: microbial fuel cell model assembly 

 
Fig. 3: working model of MFC 
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V. RESULTS 

Sr. 

No. 

Test 

Parameter 
Result Unit Test Method 

1. 
Dissolved 

Oxygen 
Absent mg/L 

IS:3025(P-

38)1989 

2 Ph 8.0 … … 

3. TDS 120  Tds meter 

4. Temperature, 33 “C Thermometer 

5. Colour, BROWN  Observing 

6. Odour. 

Rotten 

eggs.(Sulfur 

present) 

 -- 

Table 1: Test Parameter of Wastewater Sample from 

Domestic Sewage 

Sr. 

No. 

Test 

Parameter 
Result Unit Test Method 

1. 
Dissolved 

Oxygen 
Absent mg/L 

IS:3025(P-

38)1989 

2 Ph 6.0 … … 

3. TDS 146  Tds meter 

4. Temperature, 34 “C Thermometer 

5. Colour, 
Brown-

transparent 
 Observing 

6. Odour. 

Raw 

varnish 

smell 

 -- 

Table 2: Test Paramter Wastewater from Industrial Area. 

Wastewater Sample 
Max. Voltage in (mV) By 1 

Hour interval 

 1 2 3 4 

DOMESTIC SEWAGE 637 572 361 290 

INDUSTRIAL 

WASTEWATER 
734 629 554 453 

Table 3: Results Obtain after Testing on Digital Multimeter. 

 

 
Fig. 4: Graph of Current Voltage (Mv) 

VI. CONCLUSION 

We determined that if the chemical pollution in waste water 

is more then the Power generation rises as Comparing 

between both Domestic & Industrial waste water samples. 

The Sample of domestic & industrial waste water shows 

possible generation of direct electric current in model of MFC 

by the anodic wastewater chamber & cathode saline water 

reactions by salt bridge. chemical energy converts to 

electrical energy measured by multimeter which is connected 

at circuit  ranges from 600mV to 200mV & 700mV to 400mV 

in experimenting on both waste water samples in the time 

interval of 1 hour .Power generation is depend upon 

numerous reasons like type and size of electrode material 

acceptor other than functioning parameter such PH & 

Temperature .Though, the present optimization trials 

established the development of substrate degradation and 

power generation that could be gained at dissimilar level of 

operating variable considered. In future scope MFC 

technology contributes in generation electricity at low cost & 

it can be stored efficiently for future use. To provide a new 

method to alongside offset wastewater treatment plant. 
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