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ABSTRACT Agricultural wastes are produced during the production of agri products at pilot scale. These wastes are daily produced
and get accumulated into the environment and these wastes contain different types of toxic compounds which could
disturb the ecological balance by elevating the emissions of green house gases. Non renewable sources of energy are

depleting at a very faster rate so these agriwastes could be an alternative source for the production of renewable energy (green energy ). These
wastes could be used as a primary raw material having less cost for the development of other products having a demanding economical value.
Various processes like physical treatment and chemical treatment methods are involve in the production of bioethanol from agriwastes. The
production of bioethanol has positive merits but still the researchers are focusing on different methods and techniques to offer bioethanol more
economical value.
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Introduction

The world is facing a lot of crisis for fossil fuel because they are de-
pleting at a very faster rate , resources such as petrol , diesel , natural
gas have a very high consumption rate in different industrial sectors.
The resources are being utilized in the production of industrial goods
in different sectors [1] and as the utilization rate of non renewable
resources are very high it is also affecting the environment by emis-
sion of green house gases [2]. The increase in human population
drastically is another which affects the consumption of the fuel rate as
the resources are being rapidly utilized globally in different industries
[3]. Currently at present the only way to overcome this problem and
to save worldwide future is to depend on the use of natural resources
such as solar energy, water, and biomass which will not only solve the
current problems but also will help in preserving the environment[4].
Currently the researchers are focused in developing biofuel from bio-
mass for the production of green energy and they have found an al-
ternative and highly efficient source which is bioethanol. Bioethanol
has been defined by the scientists as an effective source for the pro-
duction of energy in different industrial fields. Bioethanol is obtained
by the fermentation of sugar with the help of microbes via enzymatic
activity. Bioethanol is being currently implemented as a biofuel for
the vehicles [5] [6]. Different renewable resources are being utilized
for the production of bioethanol and currently agricultural wastes
such as crop residues such as rice straw, corn straw, bagasse and sug-
arcane are being used because of their abundance and low cost value
[7].In this review different processes of bioethanol production and its
impacts have been discussed.

Process &different methods involved in production of
bioethanol

Pre-treatment

This method involves the breakdown or to decreased the solid prop-
erty of cellulose thereby helping it become more amorphous making
it more susceptible towards the enzymatic action [8].

Physical treatment

Mechanical size reduction

It is the very first step and it involves the mechanical reduction of the
agri wates by simply grinding and helpful in enhancing the efficiency
of downstream process [9] and it involves consequent processes like
wet milling , dry milling and compression milling etc. The power re-
quired for the reduction of the agri wastes depend on the nature of
the wastes and it moisture content.

Pyrolysis

Pyrolysis or thermal cracking is the process which involves the treat-
ment of the waste at an elevated temperature of 300°C as result of
which the cellulosic material get degraded very rapidly and leads to
production of hydrogen and carbonmonoxide gas. The degradation
process is slow and volatile products are formed [10] and the remain-
ing solid carbonaceous matter is further treated by another process
called leaching by the help of weak acid and the leached water have
sufficient carbon for the optimum growth of microbes for the produc-
tion of bioethanol.

Physiological pre-treatment

Autohydrolysis

It is one of the prominent method making biomass more and more
susceptible towards the enzymatic action and this method does not
implements any type of catalyst for the decomposition of the bio-
mass into acid and alcohol ( levulinic acid, xylitol ). This method im-
plements the use of high thermal energy at an elevated pressure for
a lesser time interval and the reaction process is ceased by a sudden
decrease in pressure and finally attains the atmospheric pressure
[11]. The xylose recovery is very high so it's quite economical and
also eco-friendly.

Liquid hot water

This process use hot eater liquid having pressure above the saturation
point for the hydrolysis of the hemicelluloses materials. This process
occurs at an elevated temperature ranging between 175° C -235°C
and pressure ranging between 4.8 MPa-5MPa for 20-30 minutes. This
process leads to the formation of inhibitors compounds which inhibit
the growth of micro-organisms. The xylose recovery is very high so it's
quite economical and also eco-friendly [12].

Chemical pretreatment
This method involves basically the utilization of acid or an alkali or
other organic solvent, sulphur dioxide, carbon dioxide etc.

Acid treatment

Acid pretreatment is considered as one of the promising
method which helps in production of more sugar from ligno-
cellulosics. This method involves the use of concentrated or
diluted acids (usually between 0.2% and 2.5% w/w) at high
temperature ranging between 130 C and 210 C. Sulfuric
acid is commonly utilized acid for the pretreatment method
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among different types of acid such as hydrochloric acid, nitric
acid and phosphoric acid . Acid pretreatment enhances the
cellulosic hydrolytic activity.The acid activity is focused more
on the polysaccharides, for example , hemicelluloses which
easily undergoes hydrolysis than cellulose [13]. This method
results in development of inhibitors which inhibit the growth
of the micro-organisms. Higher hydrolysis activity from ligno-
celluloses was reported when preliminary treatment was car-
ried out with dilute sulphuric acid when compared to other
acids [14].

Alkaline pre treatment

Alkaline pretreatment involves the breakdowns of lignocelluloses and
makes cellulose and hemicellulose susceptible for enzymatic break-
down [15]. This methods involves the lysis of the cell wall by solub-
lizing hemicelluloses, lignin, and silica, by the hydrolysis action on
uronic and acetic esters, and by enlarging cellulose volume and be-
cause of the enlargement of cellulose the crystal like property of cel-
lulose get decreased Crystal like feature of cellulose is decreased due.
By this process, the substrates could be broken down into alkali-solu-
ble lignin, hemicelluloses and residue, which make it easier and sim-
ple to use them for production of economical products. This processes
implements the use of low temperature and pressure with respect as
compared to other methods.

Biological pretreatment

It involves the breakdown of lignocellulosic material to pro-
duce cellulose with the help microbes for example brown rot,
soft fungi and white rot. This process involves the breakdown
of the hemicelluloses and cellulose and involves the white rot
fungi which is very efficient microbe. This process is quiet safe
and compensation of energy is less and this methods does not
requires any types of chemicals but the rate of hydrolyzation
in this process is quite slow which is negative impact of this
method and limits it from being used [16].

Enzymatic hydrolysis

This method involves a very crucial step called saccharification where
carbohydrates (complex) by simple breakdown get converted into
a monomeric form and thereby helping to produce bioethanol. This
method utilizes gentle environment conditions and the requirement
of energy is low [17]. Therefore this method is more preferred over
other methods because no toxic compounds are formed, cheaper and
no inhibitors are formed to affect the process.

Economical impacts

Esthmated Economic Impact of U.5. Ethanol Industry {2010)
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Conclusion

Bioethanol from agricultural wastes has the potential to replace fos-
sil based petroleum, The commercial scale production of bioethanol
requires careful consideration of several issues .The usage of bioeth-
anol as a fuel resource provides dual benefit, i.e. biomass for the pro-
duction of biofuels and also save our environment from air and water
pollution and reduces the waste disposal problems by utilizing agri
waste and flue gases for the growth. Different research is still being
carried out for discovering more efficient method for bioethanol pro-
duction.
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