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Abstract- Sustainability is a worldwide test. There is a requirement in each district of the world to put time and cash into creating 

answers to address the worldwide difficulty. The more we keep expending a bigger number of assets than the Earth can 

economically give, the less capable the Earth can take care of human demand later on. We are aware of the fact about the depletion 

of non-renewable resources such as fossil fuels, metals, and minerals that make a higher standard of living possible on Earth. 

Throughout the history of Earth, microbes have radically reshaped life on the planet, from creating the air we breathe to wiping 

out almost all life on Earth. A method of mass producing energy might be the innovative fact that a few specific bacteria even 

under high temperature and high CO2 concentration, which is the present scenario, can produce compounds which can be further 

synthesized to create an alternative means of clean fuel. Further with the help of DNA mutation the rate of production and its 

efficiency can be multiplied by multi folds. A means of creating the perfect working conditions for these bacteria is easier and more 

effective than artificially generating alternative fuels in our own homes by using the waste food products which will generate 

electricity. 

 

Index Terms— Microbial Fuel Cell; Renewable Sources; Sustainable energy; Energy Production. 

 

I.INTRODUCTION 

 

A Microbes are imperceptible to your stripped eye, 

infinitesimal living being which may exist in its single-

celled shape or in a settlement of cells. It is estimated that 

there are one trillion species of microbes on Earth, and 

99.999 percent of them have yet to be discovered. We now 

understand that people are 90% microbial however just 10% 

human. The normal human has more than 100 trillion 

organisms in and on our body in which 44 unique sorts of 

microorganisms dwell on the lower arm, contrasted and 19 

species living behind the ear.  

There are three main types of microbe found on earth. They 

are: 

1. Fungi. 

2. Bacteria. 

3. Viruses. 

The different choices of ordinary vitality sources, power 

produced by microorganisms can be a critical wellspring of 

sustainable power source. The Microbial Fuel Cell (MFC) 

which harnesses this potential offers possibilities of 

extracting energy from a wide range of substrates from 

complex organic wastes to inorganic carbon dioxide. Thus, 

power age can be flawlessly combined with bioremediation 

and carbon dioxide sequestration. A microbial energy unit 

(MFC), or organic power device, is a bio-electrochemical 

framework that drives an electric current by utilizing  

 

microorganisms and imitating bacterial associations found 

in nature [1-3]. 

 

 

 

 

 
Fig. 1 Fossilized bacteria from meteors. 

 

Microbes are effective little animals (Fig. 1). They can 

discard contaminants, make us wiped out and furthermore 

help in delivering power. The microbial energy component 

(MFC) has increased much consideration in view of its 

capacity to create control from natural or inorganic mixes by 

means of microorganisms [4]. Around one hundred years 

prior, the innovation of creating power through microscopic 
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organisms was found, yet it didn't increase much 

consideration. Because of the capacity to change over 

substance vitality to electrical vitality, MFCs have numerous 

potential applications, for example, power age, bio-

hydrogen creation, wastewater treatment and biosensor. In 

this manner, the quantity of concentrates concentrated on 

MFCs expanded extraordinarily since mid-1990s [5].   

 

II. MICEROBIAL FUEL CELLS 

 

MFC is a bioreactor that believers’ concoction vitality 

display in the natural or inorganic compound substrates to 

electrical vitality through synergist responses of 

microorganisms as shown in Fig. 2. A MFC is a framework 

in which microorganisms change over synthetic vitality 

created by the oxidation of natural/inorganic mixes into 

ATP by successive responses in which electrons are 

exchanged to a terminal electron acceptor to produce an 

electrical current [6]. An ordinary MFC comprises of bio-

anode and bio-cathode compartments, which are isolated by 

a cationic layer. Microorganisms live in the anode 

compartment, where they utilize natural mixes, for example, 

glucose which go about as electron benefactor. The 

digestion of these natural mixes produces electrons and 

protons. Electrons are then transferred to the anode surface. 

From anode, the electrons move to cathode through the 

electrical circuit, while the protons relocate through the 

electrolyte and afterward through the cationic layer. 

Electrons and protons are expended in the cathode by 

diminishment of solvent electron acceptor, for example, 

hexacyanoferrate or oxygen and acidic permanganate. 

Electrical power is saddled by putting a heap between the 

two cathode compartment [7-8]. Working, Principle And 

Structure  

A. Working 

The development and examination of MFCs requires 

learning at both logical and designing fields, extending from 

microbiology and electrochemistry to materials and 

ecological engineering [9] as shown in Fig. 3. The 

imperative element of the MFC is its capacity to create 

control from natural or inorganic mixes through 

microorganisms. 

 

 
Fig. 2 Conversion process. 

B. Principle 

The MFC can remove electrons from the waste sustenance 

sources, for example, natural materials and nourish them 

into an electrical circuit to produce control for different 

applications [7] [10]. 

 
Fig. 3 Steps involved in MFC. 

C. Structure 

The tank for the Microbial Fuel Cell is separated into two 

chambers: Aerobic and Anaerobic chamber. The Aerobic 

chamber has the admission of oxygen for oxidation process 

in the MFC [11]. The two chambers are isolated by utilizing 

a Semi penetrable film which permits just the hydrogen 

particle from the anaerobic chamber to go to the high-

impact chamber and does not enable oxygen from the 

vigorous chamber to get into the anaerobic chamber [12]. 

The food is given in through an inlet in the anaerobic 

chamber as shown in Fig. 4. 

The anaerobic chamber has a terminal that is adversely 

charged (Cathode) and the vigorous chamber has another 

anode that is decidedly charged (Anode). Platinum is an 

outstanding oxygen decrease impetus. But platinum is 

expensive so it needs to be either substituted by cheaper, 

non-noble metal catalysts (e.g. cobalt) or to be reduced in 

amount on the electrode. Microorganisms oxidize substrates 

in the anodic chamber to deliver electrons and protons, 

while creating carbon dioxide as an oxidation item. 

Electrons appended on anode (negative terminal) stream to 

the cathode (positive terminal) through an outer circuit. In 

the event that an impetus covered carbon anode is utilized, 

the broken up oxygen is the electron acceptor, and the 

cathodic response is: 

O2 + 4H
+
 + 4e

-
 = 2H2O 

Protons relocate over the proton trade layer to consolidate 

with electrons to frame water if oxygen is given or to shape 

ferrocyanide if ferricyanide is given. Subsequently, a 
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positive current spill out of the positive terminal to the 

negative terminal and this bearing is inverse to electron 

stream. This is the way MFCs create power through 

microorganisms. In a ferricyanide arrangement, plain carbon 

terminal uses ferricyanide as the electron acceptor and the 

cathodic response is: 

Fe(CN)6
3-

 + e
-
 = Fe(CN)6

4-
 

 MFCs produce energy of 43 mW/m2 with broke up oxygen 

into Platinum-carbon cathode chamber and expressed that 

power densities in two-chamber MFCs are conceivable to be 

expanded by enhancements of cathode, for example, 

increment grouping of disintegrated oxygen [13-14]. 

 
Fig. 4 Microbial Fuel Cell. 

 

III. APPLICATIONS AND ADVANTAGES 

 

MFC has an extensive variety of utilizations, including 

filling in as family unit electrical generators and driving 

things, for example, little convenient electronic gadgets 

pontoons, vehicles, hardware in space and self-sustaining 

robots. MFC can fill in as family electrical generators and 

furthermore controlling things, for example, little 

convenient electronic gadgets water crafts. Individuals 

would have the capacity to create power in their homes [7], 

[15]. The power can be delivered all-round the year since 

waste and xenobiotics are promptly accessible consistently. 

This innovation will be useful for the general population 

living in creating nations, for example, Africa where 

colossal framework required for set of vitality generation 

plants isn't accessible. MFC will prompt tidy up of 

squanders and xenobiotic. Along these lines, it can be 

utilized as a substitute strategy for bioremediation. 

 

IV. EXCEPTED RESULTS 

 

The power density normalized by surface area is calculated 

by the formula of       
    . Where      is measured 

voltage across the load,   is surface area of both sides of 

anodic electrode,   is the load [7], [15]. 

TABLE I. POWER OUTPUT 

MEC input Concentration Power 

output 

Acetate 800 mg/L 506 mW/m
2
 

Glucose 500-3000 g/L 3600 mW/m
2
 

Butyrate 1000 mg/L 305 mW/m
2
 

Domestic 

wastewater 

210-220 mg/L 

COD 
26 mW/m

2
 

Swine wastewater 
8320±190 mg/L 

COD 
261 mW/m

2
 

Artificial 

wastewater 

300-3400 mg/L 

COD 
170 mW/m

2
 

Carboxymethyl 

cellulose 
1000mg/L 143 mW/m

2
 

Corn Stover N/A 331 mW/m
2
 

 

V. LIMITATIONS AND FUTURE SCOPE 

 

A. Limitations 

1. The pH balancing is practically difficult. 

2. Adding buffer salts (e.g. phosphate or carbonate) would 

result in an increase of CO2 emission 

3. The high cost of electrode material is mainly due to the 

use of platinum, which is used as a catalyst. 

B. Future scope 

1. We can use DNA mutation to increase bacteria efficiency, 

thus increasing the rate of decomposition. 

2. Along with the generation of electricity we can also use 

MFC to produce Hydrogen fuel. 

3. Due to the expensive platinum electrode, we can use cost-

effective catalysts such as CoTMPP, iron phthalocyanine, 

manganese dioxide, activated carbon or nickel powder [16]. 

 

VI. CONCLUSIONS 

 

As oil source is exhausted, vitality emergency supported 

specialists on the planet to consider for elective wellsprings 

of vitality. In addition, utilizing of non-renewable energy 

sources may cause ecological contamination. Clean fills, 

essentially power devices and bio-fuels, as new wellsprings 

of vitality with no contamination are appropriate 

substitutions of conventional petroleum products. MFCs are 

singular sorts of FCs which utilize dynamic biocatalysts, for 

example, microorganisms or catalysts to produce vitality. 

MFCs are one of the most up to date advances to deliver 

vitality from various wellsprings of substrates. In light of the 
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guarantee of economical vitality age from various 

substrates, for example, natural squanders, explore has been 

heightened in this field over the most recent couple of years. 

MFCs have distinctive applications in light of created 

control. In spite of the fact that MFCs are a promising 

innovation for sustainable power source generation, they 

confront a few difficulties, too. For example, they have low 

levels of energy thickness, scale-up attainability, high cost 

of part materials, and expansive inside protection. In the 

creator's assessment, mixes of MFCs or MECs with other 

high esteem side-effects producing forms have a brilliant 

future in supportable vitality investigation. 
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