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Vision

India is a leading producer of sustainable biobased fuels and chemicals,
which are based on efficient utilization of residual biomass

Use of residual biomass has reduced air pollution due to reduced
burning of biomass in fields and due to low carbon biofuels & chemicals

Biobased value chain has created employment for hundreds of
thousands of people, while rural areas has remarkably developed

India has reduced its dependency on imported petroleum, which also
has positively influenced on India's currency

EU-India collaboration brings continuously new solutions for biobased
fuels and chemicals to be sustainably produced in India
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Opportunities

Rice straw is wasted in Punjab, Haryana and UP

Sugarcane bagasse is inefficiently used especially with co-operative
sugar mills in UP and Maharashtra

Many locations where wheat straw, cotton stalks and other biomass
residues are abundantly available

Ethanol blending has started showing the way forward

As huge food & sugar producer India has leading edge companies
already in food supply chain, which can supply also residual biomass

Several world class companies in engineering, EPC & machinery

Several leading edge OMC’s, chemical & pharma companies as
potential offtakers/ manufactures of biofuels and chemicals

People, skills & education already in place

100+ Biorefineres can be easily implemented for
production of cellulosic sugars, fuels & chemicals 2
=> 20 % ethanol blending target could be reached
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THE BIOREFINING TECHNOLOGY
’ORPORATION
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Chempolis is private independent medium sized company (est. 1995) who
supplies sustainable globally patented biorefining technologies, which has
been acknowledged by World Bank, DoE, etc

« formicofib™ the fibre technology platform Sustainable Results

« formicobio™ the cellulosic sugar technology platform
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@ formicofib™

non-wood fibre
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¢ formicobio™

non-food bioethanol
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¢ formicochem™

biochemicals
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formicobio™- THE 3G BIOREFINING
PLATFORM  coucsepomcs

Paper fibres
Paper, board, tissye

_

Glucose
Ethanol, butanol,

Lactic acid,

Hemicellulose products

Non-Food biomass

QP

Pentose sugars

Xylose, arabinose
2

Platform chemicalsg#F*
Acetic acid, furfural
Ethanol, butan

Lignin products

3G biorefinery integrates biomass conversion Lignin g
process and equipment to produce multiple fuels, Polymers, plas
power, heat, platform biochemicals and fibres from ~

biomass Biocoal
Steam, electricity
/A

3G biorefinery is analogous to petroleum refinery,
which produces multiple fuels and products from petroleum
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Nutrients

4

Fertilizer
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Tested Raw materials

Acacia

Birch

Chestnut

Eucalyptus

Oil palm trunk
Tropical hardwood mix

Finnish forest residues

Bagasse & sugarcane trash
Cassava stem

Castor straw

Coconut husk

Corn stalk & cob

Cotton stem

EFB (Empty fruit bunch)
Oat straw

OPF (Oil palm frond)
Rye straw

Pineapple stem

Rice straw

Wheat straw

Arundo donax
Bamboo

Chinese alpine rush
Common reed

Flax

Miscanthus sinensis
Reed canary grass
Sarganda

Sisal

Various Finnish grasses

ethanol, butanol, acetic acid, lactic acid, succinic acid
amino acids, furfural, antibiotics, microbial oil lignin etc
Could be done with co-production of steam and electricity =Ustanabie Besults
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Intermediates

Products/Uses

Industrial

Corrosion inhibitors, dust contral,
boiler water treatment, gas
purification, emission abatement,
specialty lubricants, hoses, seals

Transportation

Fuels, oxygenates, anti-freeze, wiper
fluids molded plastics, car seats, belts
hoses, bumpers, corrosion inhibitors

Textiles

Carpets, Fibers, fabrics, fabric
coatings, foam cushions, upholstery,
drapes, lycra, spandex

Safe Food Supply

Food packaging, preservatives,
fertilizers, pesticides, beverage
bottles, appliances, beverage can
coatings, vitamins

Environment
Water chemicals, flocculants,
chelators, cleaners and detergents

Communication

Molded plastics, computer casings,
optical fiber coatings, liquid crystal
displays, pens, pencils, inks, dyes,
paper products

Housing

Paints, resins, siding, insulation,
cements, coatings, varishes, flame
retardents, adhesives, carpeting

Recreation

Footgear, protective equipment,
camera and film, bicycle parts & tires,
wet suits, tapes-CD’s-DVD’s, golf
equipment, camping gear, boats

Health and Hygiene

Plastic eyeglasses, cosmetics,
detergents, pharmaceuticals, suntan
lotion, medical-dental products,

disinfectants, aspirin

Fiaure 3 — Analoaous Model of a Biobased Product Flow-chart for Biomass Feedstocks



Challenges

Nobody want to be first
Slow implementation of ethanol blending program

No good mechanism to enable adoption of new leading edge
technologies

Lignocellulosic based electricity??? Lignocellulosic residues are too
valuable just to be burnt

Slow implementation may lead to “wrong” use of residual biomass
which is not optimal and ultimately all are loosing
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Steps have also been taken

Slgnlng ceremony between Chempolls and ONGC
about biorefinery co-operation OCT 2013
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Initiatives

Demonstration biorefinery project using sustainably rice straw for
cellulosic ethanol and platform chemicals, while co-producing green

electricity

Demonstration biorefinery project using sustainably bagasse & its
residues/ cotton stems/bamboo etc for cellulosic sugars and lignin for
more advanced biobased chemicals, while co-producing green electricity

Clear funding mechanism for supporting technology transfer from EU
countries, especially for big demonstration projects

Early stage partnering in R&D level between EU-India

1. Biofuels, like cellulosic ethanol

2. Other glucose & xylose based basic fuels &
chemicals for food, bioplastics, pharma etc

3. Lignin based basic chemicals
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Technologies are already available

Pasi Rousu
President, Chempolis Asia & Pacific and Americas
pasi.rousu@chempolis.corg
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