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TECHNOLOG
‘N ENERGY Yy
TO Ggff ) WASTE MANAGEMENT

Nimmi Babychan' & Reshma J.K.'

Abstract

The current annual generation of municipal solid wag, ,
India is calculable to be around forty-two million tones which (
be increased due to urbanization and living standards |
individuals. The municipal solid waste (MS W) generation rang:

from 0.25 to 0.66 kg/person/day with a mean of 04
kg/person/day. Moreover, huge quantities of solid and liquid was

are generated by industries on the other hand. Most of the was

generated is deposited into land and water bodies without propt

freatment, these wastes emis greenhouse gases like Methit
".(CH# C:_:rrban dioxide, etc. leading to suspicious odowr,
;Z[szﬂ.:: " air pollution, This drawback will be considerd
s rough adoption of environment-friendly waste-10-¢1%

: ﬂgu-':r Jor the treqtmen; and process of wastes 09"
adda‘:ianuffyh;'gztemm} cut back the amount of waste; ’“’.“ﬁ
orld's fifth-pi ;ﬂm Substantial quantity of energy Iﬂmflﬁ"“
Japan gnq m;f;i EHE.-'E]:- client and is expected 10 -’f? 4

O require the third place by 2030
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Reimagining the purposa of Energy Education beyond Conservation

economy has shown a strong growth in recent vears and is making
an attempt to sustain this growth to achieve goals of alleviation,
About 1900 MW potential of green energy can be generated in
- India and this can be regulating by encompass different forms of
solid waste. Nowadays hardly 50 MW power is being generated
through waste-to-energy choices. Waste combustion provides

- integrated solutions to the issues of the trendy era, otherwise lost
- energy and thereby reducing our use of precious natural resources
- and thereby scaling down of greenhouse gas emission. This paper

Jocuses inwaste to energy as a green and relevant answer for solid
waste drawback, vice versa and its importance as renewable
supply of energy.

- Keywords: Municipal solid waste, Green energy, Renewable
~ energy, Greenhouse gas.

I. INTRODUCTION

The increase in population over the years have increased the
amount of waste generated and made it an important issue for the
urban world, especially in developing countries, where economic
development and expansion have significantly increased the
generation of waste. In recent years, proper waste management
and generation of electricity from waste is gaining attention
around the world. Waste management includes collection,
transport, disposal and monitoring of waste materials. The
harmless disposal of waste is important to reduce the burden on
fossil fuels and to develop environment-friendly society and
thereby reduce pollution, improve the living environment and

-~ level of ecological civilization, and achieve scientific urban
~ development. Most effective form of disposing waste is through
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 electricity generation and moreover, the solid waste treatment

- plants not only reduce the amount of waste sent to landfills, and
thereby producing useful energy as heat and power. [1-5]
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g with extraction of

is decomposition of organic mg
e isms that need gas. Gas from m;:
iness and is preoccupied by the microbes, Ty,
by-products of acrobic composting are heat, water and Carby
dioxide. Acrobic composting method takes solely 8-10 days. N,
leachate is made, wetness is extracted as vapour which might b
condensed and used for watering close ve getation [6, 7, 8]

b. Anaerobic Digestion

Anaerobic digestion may be a biochemical method. Here th
bacterium decomposes the organic part of the waste within t
absence of gas. This method ends up in production of biog
composing of 50-75% Methane, 25-50% greenhouse gas a
]'15?" ,':'f ﬂhef“ﬂ“"’ﬂ gases (such as vapour, NH3, H2S, etc.) a
::{?mll_lg_ solid-liquid residue which can be used as a fertilizer?
ciectl:i]ggtznzlmmvﬂ mer chandise. Biogas can be used ?
converspy n warmth, oris processed into biofuel. In anaere?
compounds inmglﬂﬁ with chemical reaction of complicated Wfi-‘*‘
ofien followed ?b}f and soluble compounds like sugar. This!
resulting in fbnn?f fermentation within anaerobic conditi®
Hydrogen, Finau;tf N of organic acids, Carbon dioxid¢ .
Basis made by reac:u;, ;?;ha“‘}gﬂ{wsis takes place during Wt}:;
C. L““dﬁlls arbon dioxide with Hydrogen. 9, |

. dste di i ,
biocherm:... . Posed in | . iol
emj ; andfil] ergd”

cal rEa':‘tmns. The decnmnie .f Iﬂgten h;f l:I:Idﬂf\‘l’asb
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enerates lowland gas (LFG). The conversion of waste takes place
-robically manufacturing Carbon dioxide until £as is consumed
om the system. Then reactions undergo anaerobically leading to
-neration of gas (around 55%) and CO2 (around 45%) with trace
nounts of volatile organic compounds, ammonia and H
ympound. The initial aerobic part is impermanent and produces a
i principally composed of CO2. Since gas is apace depleted, a
ng-run degradation continues below anaerobic conditions, and
products as 55% of gas and 45% of CO2 with traces amounts of
vlatile organic compounds. LFG generated is extracted and use to

‘nerate power in turbine, biofuel for vehicle or for any chemical
ocess. [11]

- Gasification

Gasification is used to produce syngas by thermal conversion
ocess. The gasifying agents like air, oxygen or oxygen and steam
reacted with the waste at 500-1800 °C to produce combustible
ses. The syngas can be used to produce both heat and electricity
» rotating the turbine. Furthermore, it can also be used for
emical processing. Process of gasification is generation of
ectricity and heat from waste the syngas produced is made up of
immable gases (CO, H2, CH4, small amounts of higher hydro
rbons), CO2, moisture, N2 if air is used, various contaminants
ch as small carbon particles, ash and tars, However, the syngas
mposition and calorific value is depended on the conditions,
pe of waste and type of gasifying agent. [12, 13]

Incineration

Incineration is used for a variety of waste but usually it is
lized for less dense wastes which contain high percentage of
ganic non-biodegradable matter and low moisture content that
bsequently reduces mass and volume by 70% and 90%
spectively, The waste, received is a mixture of organic
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% _I_“ , o femperature range ol 800 -1000 °C, Elg,:tlfb'
gt the hot flue gases which gy, ulnh
ater boiler and the steam is used fo, MOty
on echnology has a net electrical Efﬁq?:

f, Pyrolysis

pyrolysis 18 @ thermal conversion process of degradatig,
chemical particles under the influence of a sufficiently
iemperature in anaerobic environment [_ﬂr trace dmount; ,
oxygen). pyrolysis is the thermal conversion of fuel in a clgg
cvstem. so there s no external supply of additional substry,
(especially oxygen). It is also known as thermal distillation
thermal de-polymerization. The main advantage of pyrolysi.
hat It can convert waste that are of no value or difficult to recye
into fuels, or other valuable products that can be further process
The byproducts are pyrolysis gas, oil and char including metha
hydrogen, carbon monoxide, and carbon dioxide. Composition:
process varies according to the thermal conditions, time, heat, nal
and waste size, and reactor. However, pyrolysis yields mainly ¢
wax and char at low temperatures, less than 500 -550°C[15]

l11. DISCUSSION

A major challenge and success of Waste 10 Energ) !f-‘i

nology depends on the potency, technical, cnvimnmﬂﬂw“i f
economic factors. The combustion technology is comi 4
um.d for energy production within the kind of heat, "31'3.Emﬂ|“:rriF
Thjs can be because of lower annual capital and operation® E_.p:
€ss advanced technology creating it easier 10 work, high P":i v
fast method, addressing differing kinds of waste 80 »
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. olume by hall of it. However, it produces pollutants in each solid
iighly icachable ash and bottom ash). Gasification/pyrolysis has
und hlessings over combustion because of less greenhouse
_ppesions (meeting existing emissions limits), reducing waste
olumes by g5, less energy needed in flue gas cleansing and
(ashionable chemical action units go with enclosures, that
sfrectively  scale back the prospect of water and soil
o mamimation. Undiversified wastes like used tyres, paper,
cJectrical waste, power potency of plants and syngas cleansing
wstems, high operational and capital prices compared to
;ﬁmncmlian plants as a result of ash melting in gasifiers or
.reatment of water waste or solid waste in shift or quality of the
plant square measure a hurdle for gasification/pyrolysis
1echnologies to be established commercially worldwide.

Comparing to combustion and alternative thermal
conversion technologies, anaerobic digestion method has very
cheap capital and operational prices. The closed system makes it
compact and promotes the employment of this technology at little
«cale in rural areas. Anaerobic digestion offers a great deal of
benefits because it is renewable supply of energy manufacturing a
hit of solid (which will be used as a fertilizer), reduction of odors
nd production of vital fuel referred to as biogas. Production of
hiogas from anaerobic digestion is quicker because it is reportable
that it will turn out 2-4 times a lot of in three weeks than of lowland
gas technique in 6-7 years. Waste treatment is slower compared to
thermal conversion (typically 20-40 of microorganism reactions),
The plant has higher area necessities and at last, it's sensitive to
method parameters like increase in ammonia and salt
concentrations will stop the methanogenesis method because of
presence of Nitrogen made compounds and cations. Landfill 1s
generally favorable in some developing countries as aresult of it's
“n applicable method. Biogas made will have style of applications,

45
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I\, CONCLUSION

Waste to Energy technology is considered a renewable som
of energy which not only decreases the dependence on fossil fie
and reduces greenhouse emissions but it also reduces the probler
associaied with uncontrolled landfill technique. An attemp!
made to compare the current Waste to Energy technologes ¥
alier reviewing them the technologies can be used effect'
“M.ﬂ_a.:_.m upon the waste stream. For high organic wasfe (I
EEE_”“ .”555_. manure) anaerobic is a suitable m__..___g.ﬁ
homogenoys ”&H”E waste, gasification and ﬂﬁu_mEE
llling  fo o Hin yres, wood or biomass ,..___E.n_u EL Z

astes. Lastly, Government policte

CRulations finae.: 4
Can leag EﬁHJE_ support and R&D programs across ﬂ_a
ot = i : :

Basificatioy Einhmnﬂu improve technologies like pyre-

CORVEtiong| Ine : future and pose a strong comp*
neration ang land filling techniques-
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This book constitutes the refereed proceedings of the First Intermational
Conference on Sustainable Energy Education, ICSEE 2021, held in
Department of Education, University of Kerala, on 10-12, January, 2022 in
the onlina mode. The conference discussed "WHAT™ of energy education -
shoukd be., It then asks the contribulors to bring forth their best ideas regard-
ing "HOW" to implement the education process, and finally “WHY™ we
should be educating about energy. We hope that the interesting scholarly
work and case studies that the contributors have brought us, will trigger an
on-going dealog about how 1o frame energy education in the much bigger
picture of energy cycles and their fundamental importance o powering our
e, and its increasingly energy - hungry industrialized, urbanized and dig-
bzed infrastructure. The book serves as a reference resource on sustain-

able energy education for ressarchers and practitionars in academia and in-
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