TURNING BAMBOO INTO INDIA'S -2
HOMEGROWN:E

EL~-GRADE ETH!

BIOFUELS

"

In today's developing India, everything is growing fast. The population. The demand for

energy. And the bamboo. Bamboo's fast growth isn't driven by the developing economy —
it's the world’s fastest growing plant, whatever the economic conditions — but it is helping
India meet its population’s increasing need for fuel.

In September 2025, the Prime Minister of Indiq,
Narendra Modi, inaugurated the first refinery
to turn bamboo into fuel-grade ethanol. The
plant in Numaligarh, in the Golaghat district
of Assam, is a joint venture between an Indian
refinery company and two Finnish firms: an
energy company and a technology developer.
ANDRITZ Feed & Biofuel was responsible for
the first-of-its-kind, custom-built raw bamboo
treatment facility that keeps the refinery fed.

By producing fuel grade ethanol at home, India
is decreasing its dependence on imported
crude oil. If it's at least 995% pure, ethanol can
be blended into petrol, and the Government of
India has set an escalating sequence of targets
for the ethanol content of fuel: starting at 5% in
2018; then 10%; and now 20 % since 2025.

BIO-ETHANOL FROM BAMBOO,

NOT FROM FOOD

Processes for producing fuel-grade ethanol
from biomass are well established, but the
Assam refinery is the first to use bamboo as
feedstock. The previous generation of bio-
ethanol refineries have all used food crops
like maize and sugar cane, leading to uneasy
choices and trade-offs. Fuel security or food
security? A difficult call to make.

Bamboo isn't grown as food. Plus, it grows back
fast after being harvested, without needing to
be re-sown. Some species of bamboo can grow
so fast you can hear it happening; it sounds like
popping candy. The fastest growing varieties
have been recorded growing 91cm in 24 hours.
It's abundant throughout the north-east of
India. The only reason it hasn't been used as
bio-ethanol feedstock before now is that it's
tougher than food crops. That calls for special
pre-processing before it's refinery ready.

Numaligarh Refinery Limited already had the
facilities to blend ethanol into petrol. The com-
pany joined hands with Finland's Fortum and
Chempolis to form Assam Bio Ethanol Privated

TECHNOLOGY. TRANSITION. TRUST.

Limited (ABEPL). Based on the partners' com-
bined expertise, the joint venture decided the
investment in a dedicated bamboo biomass
treatment facility was worth it to help meet the
government's fuel-blending target.

AN EFFICIENT PROCESS AND A

PURE PRODUCT

After being harvested, the bamboo is trans-
ported to the preprocess units. The facility
converts bamboo into chips of a specific size,
which are then transported to the storage shed.
The chips are stored in silos to keep the facility's
four digesters constantly fed. Screw conveyors
feed chips from the silos to the digesters. Along
the way, screens filter out any chips bigger than
25 millimeters and divert them back through
the chipper.

In the digesters, the bamboo chips are soaked
in a mixture of formic and acetic acid, heated
to 165 °C, and put under 6-7 kilos of pressure per
square centimeter, turning them into a low-pH
cellulose pulp. The cellulose pulp is washed,
then converted into glucose by hydrolysis. The
glucose is fed to a fermenter, which generates
dilute ethanol. Finally, the ethanol is purified
and delivered to the refinery to be blended
with petrol. In a trial run, the treatment facility
produced 997 % pure ethanol.

ABEPL Project Manager Khagen Bora says,
“I am from the pulp and paper industry, so |
already knew ANDRITZ as a leading supplier
for these types of processes. The decision to go
with its solutions was not just trust and reputa-
tion based; we undertook significant technical
and cost analyses and looked at the long-term
outlook in terms of total cost of ownership and
overall equipment effectiveness, and we are
confident in our choice.”

"Although being a new facility, with new
technologies and machines, the plant's
proximity to an existing refinery has helped in
the deployment of a local skilled workforce.”
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Fuel from bamboo
India’s first bamboo-
to-ethanol refinery
turns a fast-growing
local resource into
fuel-grade ethanol.
The project supports
the country's goal of
reducing dependence
on imported crude oil.

No food trade-off
Unlike first-generation
biofuels made from
food crops, bamboo

is not part of the food
chain. It regrows quickly
after harvest, making

it an abundant and
renewable feedstock.
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Zero-waste energy

Nothing goes to waste:

chemicals and water
are recovered, lignin
residues generate
renewable power, and
even boiler ash can
find a second life in
construction materials
or fertilizer. The facility
also exports surplus
green electricity to
the grid.

ANDRITZ EXPERT:

- Arun Chidambaram
Project Manager,
Feed and Biofuel

The decision to go with ANDRITZ solutions was
not just trust and reputation based, we undertook
significant technical and cost analyses, too.

Khagen Bora, Project Manager, ABEPL

ZERO WASTE

ANDRITZ delivered the bamboo handling
facility as a complete package: design, supply,
installation, and commissioning. This included
both physical design (structures like the chip
silos) and system design (electrification, plant
control, and automation).

"The raw material preparation undertaken by
the ANDRITZ plant is the precursor to a highly
sustainable closed-loop process, which makes
the best possible use of all byproducts,” says
Bora. The liquid byproduct from washing the
cellulose pulp is evaporated, recovering water
and commercially viable chemicals. The solid
lignin residue left over from the same stage is
dried and burned to fuel the boilers, generating
25.6 megawatts (MW) of power and process
steam. Because this is more than the pro-
cess needs the facility has a secondary role
as a green power plant, feeding power back
to the grid.

There's even potential in the 18 MetricTons (MT)
of ash left over after each day of running the
boilers. It contains potassium that could make
it usable as cement, bricks, or fertilizer.

CONVERTING BARREN LAND FOR BAMBOO

At full capacity, the Assam plant is capable
of producing 48900MT of fuel grade etha-
nol a year. To fulfil its potential, the plant will
need 500,000 tonnes of raw bamboo a year.
The joint venture partners calculate that this

34 CASE HIGHLIGHT: Assam Bio Ethanol Privated Limited (ABEPL)

translates to 12,500 hectares of plantation
nursing 6 million saplings over the next three
years — and their goal is to source all this
bamboo within 300 kilometers of the plant.

As of February 2026, six months after inaugu-
ration, ABEPL had registered 4,200 farmers in
the sourcing zone, representing 300 hectares of
bamboo plantation. The venture pays farmers
directly, without involving go-betweens. It
expects to have more than 300,000 farmers
registered within the next three years.

ABEPL does not ask farmers to replace their
existing crops with bamboo. Instead, the
partners are identifying barren and unused
land where bamboo could take root, and giving
out saplings to get interested farmers started.

"We have freely distributed 100,000 saplings,
the majority of which are for institutional players
like tea gardens,” says Himangshu Saikia, Chief
Executive Officer of ABEPL. The Government of
India allows tea garden owners to use 5% of
their land for crops other than tea, and many
have proved willing to use that allowance to
cultivate bamboo.

SECOND GENERATION SUSTAINABLE
BIO-ETHANOL

ABEPL set out to support India's petrol
blending policy, and achieved so much more.
As well as bio-ethanol, the Assam plant is
capable of producing 19000 tonnes of furfural,
11,000 tonnes of acetic acid, and 32,000 tonnes
of liquid carbon dioxide every year. It acts as
a 25MW, zero waste green power plant. And
it has already supported local farmers and
entrepreneurs to the tune of 2.4 crore rupees —
nearly USD 250,000.

“This project sets a new benchmark in
sustainable engineering, underscoring our
commitment to innovation, sustainability, and
driving India's clean-energy journey forward,”
said Arun Chidambaram, Project Manager at
ANDRITZ Feed & Biofuel.
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Bamboo is an exceptionally fast-growing,
renewable resource — certain species
reach up to 91 cm of growth in 24 hours,
regenerating naturally after harvest
without requiring replanting.
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48,900 MT

At full capacity, the Assam plant is able to
produce 48900 MT of fuel-grade ethanol
per year. It requires 500,000 tonnes of locally
sourced bamboo annually — cultivated
across 12,500 hectares.
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The scope of supply delivered by
ANDRITZ to the ABEPL project includes:

O
25.6 MW

The plant operates a sustainable, closed-loop
process that recycles water, sells recovered
chemicals, and burns solid residue to generate
25.6 MW of green power — exceeding its own
energy needs and feeding electricity back
into the grid.

+ All key processing equipment for preparation of raw
material from raw bamboo / chips, including chippers,
screens, re-chippers, a screw reclaimer, and conveyors
Structural design and chip storage silos

+ Electrification and plant control systems

+ Installation, commissioning, and supervision

SCOPE OF SUPPLY

This project sets a new benchmark in
sustainable engineering, underscoring our
commitment to innovation, sustainability, and
driving India’s clean-energy journey forward.

Arun Chidambaram, Project Manager, Feed and Biofuel, ANDRITZ
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