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ABSTRACT: Biogas from biomass appears as an alternative source of energy, which is pote
enriched in biomass resources. Thiticle gives an overview of present and future use of biomass ¢
industrial feedstock for production of fuels, chemicals and other materials. However, to be
competitive in an open market situation, higher value products are required. Resubstsihgg biogas
technology must be encouraged, promoted, invested, implemented, and demonstrated, but esp
remote rural areas. Different types of wastes are used for production of biogas .these wastes ai
very easy and an every palace. Taicle helps to make biogas form different waskgem this study,
it can be concluded that this method not only contributed to renewable biogas production bt
improved the effluerguality.
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I. Introduction

Achieving solutions to possible shortage in fossil fuels and environmentdepr®ibhat the world is
facing taday requirdlong-term pdential actions foisustainale developmentin this regard, renewable energy
resources appear to be one of the most efficient and effective solutiénsétirally occurring gas formed as a
by-product of the breakdown of organic waste mateiials lowoxygen (e.g., anaerobic) émnment. Biogas
is composed primarily of methane (typically 5%%0% by volume) and carbon dioxide (typically 30%45%).
Biogas may also include smaller amounts of hydrogen sulfide (typically ZB00 parts per million [ppm]),
water vapor (saturatedpxygen, and various trace hydrocarbons. Due to its lower methane content (and
therefore lower heating value) compared to natural gas, biogas use is generally limited¢@engiator sets
and boilers.[P one type of biogas is produced by potential adages include: The replacement ofeeraerobic
digestion or fermentation of biodegradable inefficient (but traditional) fuel with a more efficiemhatedials
such as biomass, manure or sewage, municipal flexible one, the recoupment of the feltilezef tleewaste,
green waste and energy crops [3]

Biogas technology is based on the phenomenon that in a number of cowtteiesorganic matter
containingcellulose is fermented in After treatment biogas approximate to pure metiamdsence of air
(aerobically),combustible gases but with a calorific value of about 40 MJ/m . Biogasnmjamly (methane) is
formed [4] Producing and utilizing renewable eneiigpoth in a global and a national conteid necessitated
by the synergistic effect of cliate change and the long tercontinuous price rise of fossil fuels.[3here are
several problems comes to run a biogsit. inrural area abundantamount of bio waste are discarded into
river and open area which is very harmful to baath. becausé producedmanydangerouregasas.lmproper
handling and storage of methane is a very dangrour for human beings.[6]

1. Biomass- based Energy Production  (Biogas)

Energy is a complex system; hence, engmpduction and energgonversionrequire systaic
thinking, for which firstly a change of aspect is necessary[Bjogas is generated by micoyganisms in the
absence of air by a so called anaerobic metabolism. Industrial biogas is produced at sewage treatment plants
(sludge fermentation stage),ntéfills, sites with industrial processing industry and at digestion plants for
agricultural organic waste, both mesophilic (35 °C) and thermophilic (55 °C). Biogas from anaerobic digestion
and landfills consists primarily of GHand CQ.[7]. In this papetbiomass like different type of wastes include
convert into biogaby anaerobic digestion process.
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Waste includes all items that people no longer have any use for, which they either intend to get rid of or
have already discarded. Additionally, wastes are such items which people are require to discard, for example by
lay because of their hazangs properties. Many items can be considered as waste e.g., household rubbish,
sewage sludge, wastes from manufacturing activities, packaging ithstsyrded cars, old televisions, garden
waste, old paint containers etc. Thus all our daily activitiesgoamrise to a large variety of differemtastes
arising from different sources.[8].

I11. Biogas Resources
Biogas resources include different type of wastes in india.in this paper we discuss seven types of wastes which
is shown in this figure.
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Figure Ne2(Biomass sources)

3.1 Municipal solid waste
3.1.1Agricultural waste
3.1.2 Industrial waste
3.1.Household wast
3.1.4Hazardous waste
3.1.Hospital waste
3.1.6Kitchen waste

3.1.Municipal solid waste:

Municipal Solid Waste (MSW) contains organic as well as inorgamitier. thdatent energy present
in its organic fraction can be recovered for gainfulutilisattmough adoption of suitable Waste Processing and
Treatment technologiesolid waste (MSW) includes Municipal wastes (household wastd similar
commercial, industriahnd institutionawastes) includingeparately collecteftactions household garbagedan
rubbish, street sweeping, construction and demolition debris, sanitation residues, trade -Aadaraous
industrial refuse and treated kieedical solid wasteMunicipal Solid Waste is defined in Ireland as household,
commercial, andtreet cleaningvastes[9].

________________________________________________________________________________________________________________________________|
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Figure Ne3, Munciple solid waste

3.1.1 Agricultural waste:

Agriculture waste is an organic material and can be used to produce biogas through anaerobic digestion, thus
providing an alternative for Agriculture waste use and mitigating theutmmil Agriculture waste is mainly
composed of three groups of polymers, namely celluldsanicelluloses and lignin. Cellulose and
hemicellulose are sugar rich fractions of interest for use in fermentation pro¢&6§es.

3.1.2 Industrial waste

Anaerobc processes are largely used for the treatmentdafsinal wastes and waste wafer more
than a century and AD is today a standard technology for the treatment of variousinduasstialwaters from
food-processing, agrindustries, and pharmaceutiégatlustries.AD is also applied to prereat organic loaded
industrial waste waters, before final dispodalie to recent improvements of treatment technologies, diluted
industrial waste waters cafso be digestefd.1].

3.1.3 Household waste

The systeméat development and promotion of household (Hh) biogas technology programme is over 60 years
old in India. Thedemonstration and limited extension phase of Hh biogas plants was first initiated in India by
KVIC, using their floating steel gas holder model, 1960. However, thémplementation of Hh plants got
impetus in India, only after the Ministry of NorConventional Sources dEnergy (MNES earlier known as
DNES), Govt. of India, launched a centrally sponsored scheme, known as National Project on Biogas
Development (NPBD), in 19882.

3.1.4 Hazardous waste

Waste and waste reduction are increasingly becoming the focus of numerous national administrations
and environmental agencies around the warddintry must make every effort to stem the rising titigasbage
and industrial waste through a more aggressive use of waste minimization and recycling piatetinatonal
shipments of hazardous wastes are the primary focus of this document, the preamble states that the signatory
parties to this conventiot wer e moti vated by the idea that, fithe mo:
and the environment from the dangers posed by [hazardous] wastes is the reduction of their generation to a
minimum in terms of quantity and/or hazgrdtential[12].Indudrial and hospital waste is considered hazardous
as they may contain toxic substances. Certain types of household waste are also hazardous. Hazardous wastes
could be highly toxic to humans, animals, and plants; are corrosive, highly inflammable, onexalodi react
when exposed to certain things e.g. gakela generates around 7 million tonnes of hazardous wastes every
year, most of which is concentrated in four states: Andhra Pradesh, Bihar, Uttar Pradesh, and Tamil Nadu.

3.1.5 Hospital waste

(A) Clinical Waste: this includes body fluid, drainage bags, blood collection tubes, vials, clitiues, other
types of broken/unbroken glassware that were in contact with infectious agaunte, bandages or any
other materials that were in contact witliectious agents or bloogathological waste including organs,
body parts, tissues. These are potentially dangeroupm@asent a high risk of infection to the general
population and to the staff.
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(B) Laboratory Waste: This is also high risk categeaste. This includes chemicals used in gathological
laboratory, microbial cultures and clinical specimens, slide, culture dish, nesdieges, as well as
radioactive waste such as lodih25, iodine-131 etc.

(C) Non-clinical Waste this includes wraping paper, office paper, and plastic that has not bieen
contact with patient body fluiflL3].

3.1.6 Kitchen waste

Kitchen waste: This includes food waste, wash and waste .Watéhen wastes include vegetables
waste,garbage broken material whic are found in homes and these are discarded into open &réas.o d
wasteo refers to f ood fdr human consumpiidn big that doesgnotagét congumed nd |
because it is discardedrruits, milk, paper, Fish, Food cooked but not eateggs, Chicken breasts
Mushrooms].emons,Fruit pies Onions Mixed vegetables

‘Figure No4, Kitchen waste

IV. Biogas Production process
There are thee stages which adkscussedbout biogageneration. anth this paper we are discussed about one
by one .
4.1 Hydrolysis:
4.2 Acetogeness
4.3 Methangenesis

Anaerobic digestion is a multistep biological and chemical process that is beneficial inynataste
management but also energy creation. There are four fundamental steps of anaerobic digestion that include
hydrolysis, acidogenesis, acetogenesis, and methanogenesis

Organic acids

(butyric acids,
Carbohydrate Sugars propionic acids,

Protein E:> Amino acids |:> ete. ‘:>»:oe1macwds |::> l:lﬂethane
- Alcohols 2 h
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Hydrolysis Acidogenesis Acetogenesis  Methanogenesis

Figure N@5, biogas process

Biogas production is a three stage biochemical process comprising hydrolysis, acidogenesis/acetogenesis and
methanogenesis

(C6H10 OFCEH10 O5)n + nH2GY n (C6 H12 O6) Hydrolysis
n (C6 H12 O§Y n CH3 COOHAcetogenesis/Acidogenesis
3nCH3 COOHY n CH4 + CO2 Methanogenesis

Biogas technology amongst other processes (including thermal, pyrolysis, combustion and gasification)
has in recent times also beeiewed as a very good source of sustainable waste treatment / management, as
disposal of wastes has become a major problem especially to the third world countries[1].In a first step, known
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as the hydrolysis process, carbon hydrates are broken downrgte sugars, proteins into amino acids, and

fats into fatty acids. The products of the hydrolysis undergo an acidogenic process (acidogenesis) where organic
acids and low alcohols are produced. The subsequent acetogenic process (acetogesdasighépadduction

of methanélhe products of the acidogenic process are converted into acetic acid, carbon dioxide and hydrogen,
which are the compounds recgdrfor the methanogenic proce@aethanogenesis).

V. Biogas Plant
There are many types of biogas plantsnidia
In this paper we study the only one type of biogas plants which iseeenomical. cheagnd
easy in constructiomhere are many types of plant but fixed dome type plants are very easy in
construction and working.in this article we have studyfitgedome plant which is very economical.

5.1 Fixed dome type biogas plant:

A fixed-dome plant comprises of a closed, domeshapgdster with an immovable, rigid gaslder anda

di spl acement pit, al so gasisstoedifitbeppappartostiretdigester. Whenmaso . T he
production commences, the slurry is displaced intocthmpensating tank. Gas pressure increases with the
volume of gas stored and the height difference betweerslimrey levels in digester antbmpensation tank. If

there islittle gas in the gasholder, the gas pressure is low. The cost of adfixed biogas plant is relatively

low, and it is simple as no moving parts exist. Thereadge no rusting steel parasd, hence, a long life of the

plant (20 years or morgan beexpected. The plant is constructedderground, protecting it from physical

damageand temperature changes.

Fixed dome type of plant

Slurry of cattle :
dung and water Outlet for bio-gas

Mixing

Gas Slabcover
tank

vaive

Ground level W~ < Overflow
F tank

Inlet champer
Spent slurry

Dung and water

mixture Outlet chamber

Underground
digester tank

Fixed-dome type bio-gas plant

Figure Ne6 , Fixed dome type biogas plant

The main parts of plants are mixing taokerflow tank, dometype digester, inlechamber,
outlet chamber, gasalve. Inthis type of plant any type of waste are used like slurry of cattle dung
and its mixed withwater.during a retentionsperiod a reaction takes place. And gagprnaducedat
upper part of the tank .arnHis gas isused by a gas holdealve. andoverflow scullery are dumped
into field.

V1. Conclusion
With the help of this biogas plants we prodused a gasl. in rural area the wastes like cow dung, waste
material are dumped into open area .due to this causes some dangerous gases are prodused.which are very
harmful to our health. To solve this type of problems we can uses these wastes.and in a village ®@ or thr
homes are make a small type of biogas plant.and biogas as a alternate sources of energy for human beings.
Which is used for lighting.power gaeration , cooking purposes.the life of other conventional sources like
coal,oil, fuel.are very low and we are agehing a lot of energy resources.so biogas is a renewable energy
resources.
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