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Bioenergy- Biofuels

-1st Generation of biofuels: ethanol from sugar, corn,
molasses, starchy biomass, etc

- 2"d Generation of biofuels: biodiesel from vegetable
oils and bioethanol from lignocellulosic biomass

- 3"d Generation of biofuels: algal biofuels

- 4th Generation of biofuels: biohydrogen
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The concept and approach

Sugar Platform ( Biochemical) Sugar
Feed stocks

Resi

Combined

Heat & Power Bioethanol

Clean Gas
Thermochemical /
Syngas ( H, CO) platform

The conceptual biorefinery is built on two platforms

1. Sugar Platform which uses biochemical conversion of biomass to fermentable
sugars, followed by subsequent fermentation to yield useful products.

2. Thermo-chemical platform where biomass is gasified using thermo-chemical
reactions to generate fuels and the byproducts are utilized.
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Biorefineries for lignoceilulosic bioethanol
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INDIA

Land use map

Current Agricultural Cultivation
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~51 % of the land surface in India is cultivated and the
cultivated lands are mostly rain-fed !!!!

@/CBIM‘I’B for Biofuels

India do not have surplus vegetable oll
and biodiesel production should depend
on imported oil !

The nation does not have land resources
to support the cultivation of oil crops or
any energy crops at levels which can
meet the production demand !

India generates ~600 MMT of agricultural
residues annually and this could be a
potential feedstock for fuel production.

Sukumaran & Pandey 2010,
India Country report, In:
Eisentraut A (ed), Potential
for sustainable production of
ST FRORRCTONON 2"d generation biofuels, IEA

SECOND-GENERATION BIOFUELS
2010
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Avallability of feedstocks in India?



Feedstock for bioethanol production

Availability of feedstocks in India?

For the purpose of understanding the feasibility and sustainability
of producing biofuels from biomass in India,

a clear understanding of the production, current uses and excess
availability (‘surplus’) of biomass was needed.

Further, the storage, transportation and procurement practices
of such biomass resources also need to be understood.



2nd generation bioethanol

NIIST-TIFAC study on the sustainable availability of potent
biomass resources for bioethanol production in India

The scope of study

« Identification of top biomass resources available in India with state-
wise/geographical distribution.

« Assessment of the total quantity of biomass generation (state-wise
and national)

« Assessment of current consumption of the identified biomass
resources and usage pattern (state-wise and national).

« Assessment of current practices in storage and transport, if existing
for agro-residues/biomass resources.



2nd generation bioethanol

NIIST-TIFAC study on the sustainable availability of potent
biomass resources for bioethanol production in India

The scope of study (cont...)

Generation of data on feasibility of collecting the feedstock other
than agro-residues (inclusive of forest biomass resources such as
bamboo and pine needles, and aquatic biomass such as water
hyacinth). Estimates on the cost of collection, drying (if applicable as
in the case of water hyacinth), storage and transport have to be
prepared.

Cost assessment for the biomass when procured at small-scale and
at large-scale.



2nd generation bioethanol

NIIST-TIFAC study on the sustainable availability of potent
biomass resources for bioethanol production in India

The scope of study (cont...)

« Identification of major locations in the country with highest
concentration of the 5-6 feedstocks.

« Sources of procurement of biomass and agro-residues.



2nd generation bioethanol

NIIST study on the sustainable availability of potent biomass
resources for bioethanol production in India

COPrimary data sources
[J Secondary data sources

[INational scale
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@*C‘entre for Biofuels

f“‘identlflcatlon of feedstock to work-on

Rice straw,

Bamboo Pine needles, 1.2

(Top root & leaves),
33
Pulses waste 5.7

Millets, 1.7

Sorghum stover,
186

Chilly stalk, 0.5

Corn stover &
Cobs, 2.8

Annual surplus availability of biomass residues in India (MMT)

Agro residue Annual Cellulose Alcohol -
Availability (%) Theoretical
(MMT) Max
(Billion L)
Rice Straw 8.9 33 2.11
Wheat Straw* 9.1 33 2.15
Bagasse 6.4 40 1.84
Corn Stover* 1.1 35 0.28
Sugar Cane Tops 79.5 35 19.96
Chili PHR 0.5 47 0.17
Cotton PHR 11.4 31 2.53
Bamboo 3.3 42 0.99
TOTAL 30.03

= More than 90% of the cereal crop
residues are used domestically !

= Surplus residues are sufficient to
support projected demand for 2020 even
with the most pessimistic conversion

figures (Projected Demand for 2017 at 10%
Blending = 2.2 Billion L)

Alcohol -
Estimated @35% STUDY ON
efficiency A RESOURCES FOR EXPLOITATION
(Billion L) g .
0.737 o !E
0.754 A report based on a nationwide survey
0.643
0.097 N
6.985
0.059
0.887 NIIST-TIFAC survey
0.348 report, 2009
10.51



Feedstock for bioethanol production

Theoretical estimates of LC bioethanol in India

With 10% of the major feedstocks (wheat straw, rice
straw and SCB) being used for the production, and at

/5% theoretical yield, the projected ethanol yield will
be 5.4 billion liters annually.
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Lab to Plant: Design of process-flows and volumes
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The Bioethanol Pilot Plant
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Pilot plant
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F - Achievements

Design copyright
Papers in SCI journals
Conference papers
Book chapters

Books

Special issues of
journals

Reports

Consultancy project

Patent (in pipe-line)

y

\f\./Centre for Biofuels
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Our partners, collaborators and facilitators
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