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Abstract- In the past few decades’ biomass fuel is really useful &
sustainable fuel & being utilized for electricity generation. The
direct burning of biomass in biogas generating station is a major
contributor of air pollution. It can emit carbon monoxide,
nitrogen oxides & particulate matter. Burning of municipal solid
waste can also be extremely dangerous from the potentially
releasing known car cinogens & heavy metals in to the
environment. This paper deals that instead of direct burning of
biomass, degradation is done by electricity to avoid greenhouse
gas effects & obtain a clean gas for electricity generation.
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I. INTRODUCTION

iomass energy is a renewable form of energy produced

from organic matter. Biomass resources are found almost
everywhere & can become a reliable & renewable local
energy source to replace fossil fuels. As an energy source,
biomass can either be used directly via combustion to produce
heat or indirectly after converting it to various forms of
biofuel. Direct burning of biomass causes large amount of
CO2 emission also it contains harmful pollutants like carbon
monoxide & particulate matter, on the other hand burning of
garbage produces air pollution & releases the chemicals and
substances in the waste in to the air, some of these chemicals
can be hazardous to people & the environmental if they are
not properly controlled. Also burning trees releases
sequestered carbon that will not be re-sequestered for several
decades. Fuel crops require water, land, & fertilizers, which
have a environmental impacts. Biomass degradation is also
done by some traditional process like anaerobic digestion by
micro bacteria. But it consumes a lot of time and also it
requires a high level of investment in large tanks and other
process vessels. Its efficiency is comparatively low and can
cause an odour nuisance.Electrodegradation of biomass have
been recognized as one of the most effective technique for
biomass degradation in biomass generating station.

In anaerobic digestion there are four stages Hydrolysis,
acidification, acetogenesis and methane production. Different
micro-organisms play a vital role in every stage. This can be
enhanced by passing electricity in the mass at every stage,
optimum amount of electricity through mass helps to produce
clean gas for electricity generation. An important feature of

this technique is that the potential at which the electrolysis is
occurring can be selected such that particular reaction can be
enhanced .Since the type of waste to be degraded is likely to
vary; a flexible system can be adopted to provide the optimal
potential for the degradation of particular type of waste
available.

Il. SYSTEM DESCRIPTION

The main objective of proposed system is that the gasification
of biomass using electricity is the best possible conversion of
solid biomass in to a high calorific product gas. Here the
process is done by different stages, each stage is essential for
optimum gasification of biomass. This could be done by
allowing electricity flowing through it.Different stages are
reviewed as

A. Hydrolysis:

In the process of hydrolysis higher molecular weight
of fats, starches and proteins present in biomass can be broken
down into simpler molecules. This can be synergistically
increased by passing of electricity into it. This can be shown
by following reaction;

Hydrolysis using electric current

(CeHyy0g ;+ MHO ————  nCeHy0

B. Acidification:

It is a process where microorganism of anaerobic
group, hydrolyze and ferment into acids and volatile solids.
Generally, for the digestion to form acids, two weeks are
required. The time required for digestion may get drastically
reduced by passing electricity into it.

C. Acetogenesis:

Simple molecules of higher acids are get further
reduced into acetic acid and hence it is called as acetogenesis.
The rate of acetogenesis can be increased by the electro
oxidation i.e. by the supply of electricity in the mass. This is
shown by following reaction;

Acetogenesis using electricty

n C6H1206 > n CH3COOH
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D. Methane production (Methanogenesis):

Conversion of methane and CO, by the aerobic
oxidation of acetic acid is called as methanogenesis. This can
be achieved by two ways; a) methane fermentation bacteria
and b) reduction of CO, i.e. hydrogenation of carbon dioxide.
Both the processes can effectively initiated by the use of
optimum amount of electricity.

Methanogenesis using electricty

CH,COOH >

CH, + CO,

Methanogenesis using electricty

CO, + 4H, > CH, + 2H,0

Large amount of methane can also be prepared by the
hydrolysis and subsequent reduction of CO, by electro
hydrolysis and electro reduction respectively.

Electro hydrolysis
CO, + H,0 YOS

H,CO4

Electro reduction

4H2 + HZCOS _— CH4 + 3H20
I1l. SYSTEM DESIGN.
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Fig.1.Block Diagram

Fig.1 shows a block diagram of proposed system
A. Organic Material -

Biomass energy sometimes known as bio-energy is a
renewable form of energy occurs in the form of living or
recently living plants waste which includes kitchen waste,
Animal manure, Agriculture residue, industrial waste etc.

B. Pre-treatment chamber

All type of pretreatment of bio-mass is considered one of
the most expensive step in overall processing in a bio-mass to
gas conversion processing pre-treatment process has been
carried out in four different stages in that first step mechanical
process in that all material size reduced by shredding &
grinding. Then later steps are energy densification,
pelletization & fractionation etc.

C. Utilization of Gas

After gasification of biomass pure gas get utilized for
generating steam in boiler, generated steam is then provided
to steam turbine where generator is connected. Also pure gas
may provide to gas engine or gas turbine for generation of
electricity.

IV. CONCLUSION

In comparison with direct burning of biomass electro-
degradation of biomass is a very efficient, cost effective and
environmentally ~ favorable technique.  After electro-
degradation of biomass, produced biomethane functions
similarly as that of natural gas, so it can be used in many of
the same energy producing applications. Burning of methane
also has net environmental benefits and it also a more potent
greenhouse gas than carbon dioxide.

ACKNOWLEDGEMENT

We are very much thankful to our colleagues who provided
expertise that greatly assisted the research work. we have to
express out appreciation to the supporting staff of our
department for their valuable support during course of this
work. We are also grateful to the management of our college
for their kind co-operation and motivation towards completion
of this work.

REFERENCES

[1]. Yitayal Addis Alemayehu “Enhancement and Optimization
Mechanisms of Biogas Production for Rural Household Energy in
Developing Countries: A review Int. Journal of Renewable Energy
Development 2015: 189-196.

[2]. J.O'm. Bockris,G.D. Hitchens,L. Kaba “Electrochemical
Processing Of Solid Waste” Laboratory For Surface
Electrochemistry Department Of Chemistry Texas A&M
University Annual ReportFebruary 1988

[3]. Converting Biomass to Energy: A Guide for Developers and
Investors

[4]. Alice Freiberg, Julia Scharfe ,Vanise C. Murta, and Andreas
Seidler, “The Use of Biomass for Electricity Generation” A
Scoping Review of Health Effects on Humans in Residential and
Occupational Settings International Journal ofEnvironmental
Research and Public Health 2018, 15, 354.

[5]. Chynoweth D.P., Owens J.M., Legrand R. (2001) Renewable
methane from anaerobic digestion of biomass. Renewable Energy
22:1-8.

[6]. Badger C.M., Bogue M.J., Stewart D.J. (1979) Biogas production
from crops and organic Wastes, New Zealand Journal of Science
22:11-20

[7]. Jentsch, M., Trost, T., Sterner, M.: ‘8th international renewable
energy storage conference and exhibition (IRES 2013) optimal use
of power-to-gas energy storage systems in an 85% renewable
energy scenario’, Energy Procedia,2014, 46, pp. 254-261.

www.ijltemas.in

Page 31



(8.

9.

International Journal of Latest Technology in Engineering, Management & Applied Science (IJLTEMAS)
Volume VI, Issue VII, July 2018 | ISSN 2278-2540

Esa Pursiheimo, Hannele Holttinen, Tiina Koljonen “Path toward
100% renewable energy future and feasibility of power-to-gas
technology in Nordic countries ”Research Article ISSN 1752-1416
Received on 18th January 2017.

Rockstrom, J.; Gaffney, O.; Rogelj, J.; Meinshausen, M.;
Nakicenovic, N.; Schellnhuber, H.J. A roadmap for rapid
decarbonization. Science 2017, 355, 1269-1271.

[10]. Laitinen, S.; Laitinen, J.; Fagernds, L.; Korpijarvi, K.; Korpinen,

L.; Ojanen, K.; Aatamila, M.; Jumpponen, M.;Koponen, H.;
Jokiniemi, J. Exposure to biological and chemical agents at
biomass power plants.Biomass Bioenergy 2016, 93, 78-86.

[11].

[12].

[13].

Breyer, C., Tsupari, E., Tikka, V., et al.: ‘Power-to-gas as an
emerging profitable business through creating an integrated value
chain’, Energy Procedia, 2015, 73, pp. 182-189.

Freiberg, A.; Schafe, J.; Murta, V.C.; Girbig, M.; Seidler, A. Use
of bioenergy for electricity generation: A review on health effects
in the living and working environment. PROSPERO 2016.
CRD42016035841

IRENA. Renewable capacity statistics 2017. The International
Renewable Energy  Agency, 2017. Available online:
https://www.irena.org/DocumentDownloads/Publications/IRENA._
RE_Capacity_Statistics_2017

www.ijltemas.in

Page 32



