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ABSTRACT 
 

One of the most important factors that contribute to the cost of manufacturing sector is energy. 

Electricity and fossil fuels are most used energy resources. These sources are depleting day by day. 
The research in energy sector is concentrated on use of non conventional and novel energy sources. 

Also the efficient use of available energy is very important area of research. Fuel cells can be used for 

energy generation from biowaste and other materials. Many investigators have carried out research on 

different types of fuel cells with different materials. The current review summarizes studies and 
research carried out on fuel cells. 
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INTRODUCTION 

Energy is one of the most 

important cost factors in manufacturing 

sector. The efficient use of energy is 

required in order to reduce cost. Energy 

derived from fossil fuel and electricity is 

main source of energy in the industrial and 

domestic applications. Nowadays, non 

conventional sources such as wind energy, 

tidal energy and solar energy are being 

explored with more or less success. 
[1,2]

 

Energy consumption in different plants can 

be reduced by applying different 

optimization methods. 

Process intensification is one 

important objective behind optimization. 

Process intensification aims at reducing 

area or space, energy, cost and increasing 

the productivity. Techniques such as 

hydrotropy, nanotechnology can be 

employed for this purpose. 
[3-6]

 Reduction 

in frictional losses can save lot of energy. 
[7,8]

 Investigations have been carried out to 

reduce energy consumption in operation of 

energy intensive equipments like boilers, 

cooling towers, dryers, refrigerators and 

heat exchangers. 
[9-12]

 It is well known fact 

that yeast and bacteria can generate 

energy. Microbial fuel cells utilize the 

ability of microorganisms to synthesize 

energy. The current review summarizes 

studies and research carried out on fuel 

cells. 

 

RESEARCH AND STUDIES ON FUEL 

CELLS  

Barua and Deka carried out 

research on electricity generation from 

biowaste based microbial Fuel cells. 
[13]

 

They established that voltage generated in 

a microbial fuel cell decreases linearly 

with respect to time. They found that the 

first order derivative of voltage generated 

with respect to time was a negative 

constant. They also observed that a 

mixture of biowastes can actually result in 

higher extractable current than any single 

component although this is not always true 

in general. They used potassium 

ferricyanide as the oxidizing agent. They 

used four different biowastes namely cow 

dung, drain waste water, rice washing 

water, biogas plant slurry and some of 

their combinations. They observed that 
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first three samples produced voltage less 

than 150 milivolt. In the next phase of 

their experiments, they added biomass 

samples to all three samples. A highly 

propagative concentration of 

micronutrients, essential for the survival of 

bacteria was main reason behind the use of 

biomass samples. They observed that 

voltage generated decreases linearly with 

time. Addition of biomass had positive 

effect while addition of vermicompost has 

a negative effect on current generation.  

Sethuraman and Weidner carried 

out an investigation on sulfur poisoning on 

a proton exchange membrane (PEM) fuel 

cell electrode. 
[14]

 They quantified the 

extent of irreversible deactivation of Pt 

towards hydrogen oxidation reaction 

(HOR) due to sulfur adsorption and 

subsequent electrochemical oxidation in a 

functional PEM fuel cell. They observed 

that 6% of total Pt sites are deactivated per 

monolayer sulfur adsorption at open circuit 

potential of a PEM fuel cell followed by 

its removal. The deactivation was higher 

when the electrode was exposed to 

hydrogen sulphide. It was also found that 

adsorption potential influenced sulfur 

coverage of an electrode exposed to H2S.  

Vaghari et.al carried out studies 

about recent advances in application of 

chitosan in fuel cells. 
[15]

 They explained 

classification of fuel cells such as alkaline 

fuel cell, molten carbonate fuel cell, 

phosphoric acid fuel cell, proton exchange 

membrane fuel cell, solid oxide fuel cell, 

and biofuel cell. According to these 

studies, fuel cells offer many advantages 

such as high efficiency, high energy 

density, quiet operation, and 

environmental friendliness. According to 

them, pure hydrogen fuel is the appropriate 

choice for vehicle applications. We studied 

applications of proton exchange membrane 

fuel cell systems. 
[16]

 Proton exchange 

membrane fuel cells (PEMFCs), according 

to them faces many challenges. Technical 

data and information from a real PEMFC 

application test are two major factors for 

the commercialization of PEMFCs. They 

concluded that lightweight vehicles 

powered by PEMFC are the most 

promising applications. A stable supply of 

high-purity hydrogen and their associated 

economical system are essential for 

practical application. As this is not easily 

available, a PEMFC-based hybrid system 

should be used as the main substitution for 

traditional power sources in the near future 

due to their unique and relative 

advantages. He and Angenent reviewed 

application of bacterial biocathodes in 

microbial fuel cells. 
[17] 

They addressed the 

development and experimental progress of 

biocathodes in microbial fuel cells 

(MFCs). According to them, biocathodes 

are feasible in potentiostat-poised half 

cells. According to these studies it is 

important to understand the bacterial 

electron-transfer mechanisms in the 

cathode.  

Yu et.al carried out studies on fuel 

cell power conditioning for electric power. 
[18] 

They introduced different types, 

electrical characteristics and power 

electronic requirements of fuel cells. 

Accordingly them, fuel cells are under 

consideration for almost every application 

including both residential and industrial 

power generation. They concluded that a 

power electronics interface must be 

incorporated between the fuel cell and 

output. Stambouli and Traversa discussed 

fuel cells as alternative for conventional 

resources. 
[19]

 They emphasized that 

energy security; economic growth and 

environmental protection are key factors 

which are driving the growth of non 

conventional energy sector. They reviewed 

the existing or emerging fuel cells 

technologies, their design and operation. 

Also they analyzed their limitations and 

benefits in connection with energy, 

environment and sustainable development 

relationship. According to these studies, 

electrical-generation efficiencies of 70% 

are possible along with a heat recovery 

possibility. Luna-Sandoval et.al provided a 

new solution to apply hydrogen fuel cells 

as power supply for a public transport bus 
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or vehicles. 
[20] 

Hydrogen is obtained by 

electrolysis from the water just if the bus 

engine is running. This water then passes 

through the fuel cell where the hydrogen is 

obtained, which is to be used as the bus 

engine fuel. When engine is turned off, 

instead of hydrogen, only water is stored 

as safety measure. They concluded that the 

main advantages of fuel cell are efficiency, 

simplicity, low emissions, silence, 

flexibility and wide application range. The 

main disadvantages are cost and hydrogen 

infrastructure. 

 

CONCLUSION 

Investigation on use of fuel cells 

for energy synthesis is widely studied area 

of investigation. Waste materials can be 

used in the fuel cells. It was observed by 

investigators that a mixture of biowastes 

can actually result in higher extractable 

current than any single component. Fuel 

cells are under consideration for almost 

every application including both 

residential and industrial power 

generation. Energy security, economic 

growth and environmental protection are 

key factors which are driving the growth 

of non conventional energy sector. 
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