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Abstract - The latest raises in the price of energy, primarily 
carbon-based fuels, combined with global issues related to CO2 
emissions, have led in main attempts to enhance the uptake of 
option energy resources. Nevertheless, much less work offers 
been spent in trying to make sure that the energy that is 
definitely available to people and also to sector can be not 
really lost and is utilized as effectively as feasible. Energy use 
proceeds to rise and with it the emissions of CO2. Energy 
effectiveness strategies possess been used across industries. 
Efficiency benefits and energy make use of per produced device 
have got dropped, especially in relation to the industry. In this 
paper we determined the various factors and purposes of 
proposed research which can be useful for future direction in 
microbial fuel cell development   
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1. INTRODUCTION  
 
Microbial fuel cell (MFC) is a structure in which usually the 
natural and organic specimens are biologically oxidized by 
microorganisms, which in turn pass on electrons to the 
anode. All these electrons pass to the cathode all the way 
through an exterior load up to build an electrical power or 
specifically current. One particular positive aspect of applying 
MFC is the metabolic multiplicity of the bacteria which allows 
by using numerous substrates for electrical power 
generation. Plant microbial fuel cells (PMFCs) symbolize a 
growing technological know-how for ecofriendly and green 
way of bio-electrical energy generation by managing the 
photosynthetic capability of plants [1, 2]. In a PMFC, plants 
use sun rays and as well, CO2 to generated food by using the 
well-noted procedure of the natural photosynthesis. A part of 
this generated food is not really utilized by the plants and 
then is passed with the aid of the root exudates into the 
ground.  

Close to grow origins, electrochemically energetic bacteria’s 
weakening these low molecular weight substances released 
by the plants and in becomes generates co2 dioxide, protons 
and electrons. PMFC technology offers the potential to 
become a resource of option bio-energy in the long term, 
which is green, clean, green and lasting and at a much lower 
cost than any additional type of bio-energy. The model 
contains hourly dispatch of all technology for a complete 12 
months for each nation in European countries. In each model 
operate, the quantity of renewable energy and the level of 
CO2 taxes are set exogenously, while the cost-optimal 
structure of energy era, transformation, transmission and 

storage space technologies and the related CO2 emissions are 
determined. The degree to which greenhouse gas emissions 
can end up being mitigated is usually found to be extremely 
dependent on the blend of generator and their functional 
capacity elements. It is definitely anticipated that the results 
of demand response on electricity use can decrease need on 
fossil fuel-based electrical power generation. Nevertheless, 
the expected minimization of GHG emissions can be 
discovered to reliant on the quantity and effectiveness of 
fossil fuel generators, and specifically on the capability 
element at which they run. Consequently, if a electrical 
generator is certainly pressured to make use of much less 
effective fossil fuel power era techniques, it will lead to higher 
GHG emissions.  

Load profiles are indispensable in the decision-making 
process of power transmitting and distribution companies. 
Increasing levels of customer-side green generation and 
electric powered transport will modify the nature of fill 
information significantly [3]. Traditional methods relying on 
traditional data will not end up being suitable for modeling 
the significantly complex power networks of the upcoming. 
Apart from this, electricity from fuel based thermal power 
offers little potential of becoming cheaper any more as 
learning provides gone on for long and opportunities are 
generally tired. Instead, with increasing rates of fossil fuel 
intake, costs are likely to enhance due to reference scarcity. 
With raising standard of living, the power plants getting more 
expensive because of to societal demand of improved 
protection and reduced pollution. When depending on non-
renewable energy supply, successful economic development 
would raise prices and make further financial advancement 
more challenging.  

Weight users are essential in the decision producing 
procedure of power transmission and distribution 
businesses. Raising amounts of customer-side renewable era 
and electric transportation will alter the character of insert 
single profiles considerably [3]. Traditional strategies relying 
on historical data will not really be ideal for modeling the 
more and more complicated power systems of the future. 
Aside from this, electrical power from fuel centered thermal 
power has small potential of becoming cheaper anymore as 
learning offers eliminated on for lengthy and possibilities are 
largely exhausted. Rather, with increasing prices of fossil fuel 
consumption, costs tend to increase due to useful resource 
scarcity. With raising regular of living, the power plants 
getting more costly because of to social demand of improved 
basic safety and decreased pollution. When depending on 
nonrenewable energy supply, effective economic 
development would increase prices and make additional 
financial advancement more tough. 



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 06 Issue: 07 | July 2019                   www.irjet.net                                                                   p-ISSN: 2395-0072 

 

© 2019, IRJET       |       Impact Factor value: 7.211       |       ISO 9001:2008 Certified Journal       |     Page 2976 

1. EXISTING RESEARCH APPROACHES  
 
Single-chamber, air-cathode MFCs typically created higher 
power densities than aqueous catholyte MFCs and prevented 
energy insight for the cathode response. To better 
understand the bacterial areas that developed in single-
chamber air-cathode MFCs fed cellulose, writer analyzed the 
adjustments in the bacterial range in an MFC given cellulose 
over period [4]. Microbial fuel cells (MFCs) got received great 
interest worldwide because of to their potential in recovering 
electric energy from waste materials and inexhaustible 
biomass. Regrettably, the problems of attaining the high 
power, specifically in actual examples, continued to be a 
bottleneck for their useful applications [5]. Another story 
feature of this research is situated in a new mathematical 
model to analyze the bio-anode procedure of nitrate 
monitoring. It exposed that lower capacitance of the bio-
anode in O-MFC was the main factor to the improved 
sensitivity of the gadget [6]. A new style of microbial fuel 
cellular material (MFC) fueled with undiluted urine was 
exhibited to become an effective power resource for 
decentralized areas but acquired just been examined under 
managed lab circumstances [7].  

Microbial fuel cell (MFC) was an innovative environmental 
and energy program that transformed organic wastewater 
into electrical energy. For useful execution of MFC as a 
wastewater treatment procedure, a amount of restrictions 
needed to end up being conquer [8]. This review analyzed the 
mixture of photoelectric cells (PEC) and microbial fuel 
cellular material (MFC), which includes photosynthetic MFCs. 
It was found in a number of researches that photo anodes and 
photocathode could be well mixed with electrogenic and 
photo-electrogenic microbes [9].  

Microbial fuel cells (MFCs) had been growing as a flexible 
alternative energy technology. This was especially due to the 
multidimensional applications of this eco-friendly technology. 
The technology relied on the electro active bacteria, 
popularly known as exaelectrons, to concurrently generate 
electrical power and deal with wastewater [10]. In the 
present function, a book dual anode sediment microbial fuel 
cell (DA-SMFC) was designed and built with a industrial nitric 
acid-activated co2 experienced arranged at sediment-water 
user interface, and its electric power generation overall 
performance and antibacterial system were looked into [11]. 

Alternative power from sediment microbial fuel cellular 
material (SMFCs) had been prospected to use and also to run 
low power devices like remote control sensor etc., in the 
region where procedure of low power products was required 
in regular human being existence [12]. Microbial fuel cell was 
designed using plastic material storage containers, graphite 
electrodes, sodium link and domestic waste materials 
drinking water. Microorganisms from the household waste 
water were recognized using regular microbiological 
methods. The comparison evaluation of voltage density of the 
fuel cells demonstrated that the piled waste materials 
drinking water microbial fuel cellular material got the highest 
voltage density (0.072v/meters2) in comparison to others 
[13]. Microbial Gas Cellular material (MFCs) had been the 
encouraging gadgets which could produce electricity by 

anaerobic fermentation of organic/ inorganic matter from 
very easily digested biomass to complicated wastewater 
using microbes as biocatalysts. MFC technology acquired 
been discovered as a potential technology for electrical 
power era and concomitant wastewater treatment [14].  

Stage alter materials as a thermal energy storage space 
moderate experienced been broadly integrated in various 
technologies like sun air flow/water heating system, 
buildings, and desalination for effective make use of and 
administration of fluctuating solar power energy. Heat and 
heat energy requirements determined the selection of an 
suitable stage change material for its software in numerous 
executive systems [15]. Underwater Wi-Fi systems required 
to transfer at higher data rate for sea search. Presently, huge 
protection was accomplished by acoustic sensor systems 
with low data price, high price, high latency, high power 
usage, and unfavorable effect on sea mammals [16]. 

Improved catalytic current and lower charge transfer level of 
resistance were noticed during linear sweep voltammetry 
(LSV) and electrochemical impedance spectroscopy (EIS) for 
MFC with Move/PTFE revised anode as in comparison to MFC 
using unmodified anode. Therefore, GO/PTFE customized co2 
experienced anode with Chaetoceros pre-treated combined 
anaerobic sludge as inoculum could become utilized in MFC 
to improve the power gathered by this gadget while 
concurrently providing effective treatment to wastewater 
[17]. Genetic anatomist demonstrated guarantee to modulate 
the properties of the peptide building prevents, protein 
nanowires and current-harvesting biofilms for different 
applications. This minireview talked about what was known 
about the pilus materials properties and reactions they 
catalyze and how this info could end up being controlled in 
nanotechnology, bioremediation and bioenergy applications 
[18]. This analysis targeted to measure power density 
produced by sediment microbial fuel cellular material 
(SMFCs) by different anode placement and wastewater focus 
[19].  

The latest weather transformed contract in Paris highlights 
the essential to strongly decarbonize the energy economic 
climate and created new technology, specifically for the 
generation of electric energy that had been eco clean. This 
problem could just be resolved by a multi-pronged strategy 
to research and education of the following era of researchers 
and technicians because well as knowledgeable general 
public discourse [20]. Writer examined the feasibility of a 
story, hydrogen fuel cell electric powered generator to offer 
power with zero sound and emissions for variety floor 
centered applications. The comprehensive evaluation 
demonstrated that the new, hydrogen fuel cell electric 
electrical generator would become able of conference the 
clean power requirements for home and commercial 
structures which includes solitary family members homes 
and light industrial organizations under an array of 
geographic and weather circumstances [21]. 

 

2. RESEARCH FEASIBILITY STUDY  
 
Before proceeding with final conclusion, it is necessary to 
test the feasibility of proposed research. Hence, we 
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conducted hypothesis testing for proposed problem domain. 
For this we identified sample size as discussed below.  

 

2.1 Research Hypothesis  
 
The general rule is a sample size of 30 would allow us an 
adequate observation to take the benefits of the Central limit 
Theorem, i.e. at n = 30, we start to see the bell shape curve if 
the data is normally distributed. However, generally the 
determination of sample size turns on two facts: known 
population and unknown population. But, we will use 
Yamane Strategy for data sampling. For proposed research 
we will use data of Maharashtra state.  

H1: Renewable energy sources will be important element 
to handle carbon foot printing in future.  

H0: Renewable energy sources will not be important 
element to handle carbon foot printing in future.  

H2: Microbial fuel cell can be efficient solution for waste 
management, reduction of carbon foot printing and energy 
generation. 

H0: Microbial fuel cell cannot be efficient solution for 
waste management, reduction of carbon foot printing and 
energy generation.  

H3: Clean energy policy development will be necessary 
for future energy planning. 

H0: Clean energy policy development will not be 
necessary for future energy planning.  

Reliability analysis signifies the dependability of various 
factors of research using on Cronbach’s Alpha. It worth to be 
able to calculate the average set of questions utilized for 
gaining data for proposed research. This helps us to provide 
the end result of feasibility study. The questionnaire from 30 
respondents i.e. 10% of total respondents (300) is shortlisted 
to test the reliability. Following table 1 shows the details. 

Table -1: Research Factors and Purposes Reliability Test 
Results. 

 
Factors / Purpose Alpha N 

Information of Microbial Fuel Cell .778 30 
Importance of renewable energy 
generation 

.822 30 

Need of clean energy for future .854 30 

Need of new clean energy research .848 30 

Environmental impact of carbon foot 
printing  

.735 30 

Global environment and impact on 
energy resources 

.805 30 

Need of Microbial fuel cell 
performance enhancement 

.754 30 

Identification of energy limited 
sources and focus on invention for 
alternative energy generation 

.738 30 

Performance of non-conventional 
energy resources 

.721 30 

Identification of fuel cell dimensions .812 30 

Merits and demerits of alternative 
energy sources 

.878 30 

Policy implications of renewable 
energy source 

.779 30 

Availability of fossil fuels and demerits .774 30 

 
The results should be between 0 and 1. The recommended 
value must be greater than 0.70. As shown in the table 1 
above, alpha values on the are higher than 0.7 and hence we 
can conclude that the research reliability for mentioned 
factors as well as purposes are good.  

3. CONCLUSION 
 
Seeking an energy source alternative to the traditional fossil 
energy prominent era is broadly considered as the 
recommended policy alternative to swiftly decrease the 
emission space without diminishing due to the imperatives 
of minimizing expansion shortage. Alternative solutions not 
just offer a low carbon improvement of energy source 
reliability, yet also possess other essential rewards like 
enhancing direct access to energy solutions, elevating the 
standard of comfortably and amounts of career of the 
regional people, minimizing carbon dioxide, bettering overall 
health, guaranteeing ecofriendly development of the distant 
areas in a nation and so on. It is analyzed by the way of 
reliability test that the proposed research is beneficial for 
global energy solution and also for rural electrification. 
Various factors and purposes of research are analyzed and 
tested to proceed with future development focus of 
development of efficient microbial fuel cell. 
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