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Praj Industries Limited - Background

 Established in 1984

 1st Company to avail VC funding in India

 Listed on Indian Stock Exchanges

 Business Lines

 BioEthanol

 Breweries

 Water and Wastewater

 Inputs and Chemicals

 Energy Crops Services

 Customized Engineering and Manufacturing

 Over 450 references in 60 countries

 Over 275,000 sq ft of world class 

manufacturing facilities meeting global 

standards.

Largest Resource Base for Bio Ethanol Industry 

Diverse Global Feedstock Experience
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Praj Matrix – The Innovation Center

 US$ 20+ Mn investment 

 80,000 sq ft of Labs, PP, and 

Offices

 14 Well Equipped Labs

 125 technologists and growing

 30 PhDs, 80 Masters

 Pilot Plants

 2 TPD Cellulosic Ethanol pilot plant

 Two 750 kg/d Chemical pilot plants

 500 sq ft Open Raceway Pond for 

Algal Cultivation

 IP  - 11 granted patents

Bench and Pilot scale facilities to enable validation of 

scientific assumptions and rapid commercialization
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Praj Matrix – Centers of Excellence

Ethanol 

Fermentation & 

Microbiology

Chemical 

Fermentation & 

Microbiology                                                                                                                 

Molecular 

Biology, Genetic 

Engineering & 

Biochemistry

Process & Systems 

Engineering

Algal

Sciences

Chemical

Sciences 

Chemical

Engineering

Intellectual 

Property and 

Business 

Analytics

Analytical &

Instrumentation

Services

Our Focus – BioFuels, BioChemicals, Environment, Health & Wellness
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Praj Matrix – Focus Areas

BioFuels BioChemicals Health & Wellness

Biomass BioOils Algae

Ethanol

Butanol

Jetfuel

Higher HCs

BioDiesel

PyOil

C5 Bulk/Fine 

Chemicals

C6 Bulk/Fine 

Chemicals

BioSurfactants

BioLubricants

OleoChemicals

Cosmeceuticals

Nutraceuticals

Phytochemicals

Pharmaceutical

Ingredients

Animal Feed 

Additives

Other Feedstock

Leveraging Engineering Skill set and feedstock knowledge  
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Renewable feedstock to platform chemicals

R. A.  Sheldon; “Atom Economy and Catalysis”; Chem. Rev, May 2000, pp10 – 13. 

 E factor for bulk chemicals is lower as compared to fine chemicals

 High Production volumes 

 80% contribution from starting product

 Renewable starting product will make a huge impact
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C H E M I C AL
P R O C E S S

AS  P E R  
GR E E N  

C H E M I S T RY
P R I N C I P L E S

Atom Efficient

Zero Waste
ROBUST

COST EFFECTIVE

CONTINUOUS
FEED 

FLEXIBLE

SCALABLE

Design for Green sustainable technology
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Heterogeneous Catalysis          

– A Green option

 Adaptability to feedstock 

 Minimum/zero pretreatment

 Catalyst poisoning

 Multiple functionalities

 Selectivity

 Downstream processing

 Solubility

 Non aqueous solvents

 Non volatility

 Charring

 Humin formation
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Challenges with respect to carbohydrate 
chemistry for Catalysis

ACTIVATION OF 

ALKANES, 
OLEFINS

MULTIPLE  

FUNCTIONALITIES

COMPETING REACTIONS 

–BY PRODUCTS

DOWN STREAM 

PROCESS

GAS PHASE 

CARBOHYDRATES  

NONVOLATILE

CONDENSED/LIQUID 

PHASE

SURFACE CHEMISTRY 

ADSORPTION
/DESORPTION

SMALL 

MOLECULES

LARGE COMPLEX 

MOLECULES

MESOPOROUS 

CATALYSTS
ACTIVE SITE &

REACTION SPHERE 
CHEMISTRY

NON AQUEOUS 

CHEMISTRY

WATER INTEGRAL 

PART

HYDROTHERMAL 

STABILITY

SINGLE 

FUNCTIONALITIES

CATALYST POROSITY

LIMITED SOLUBLITY 

IN NON-AQUEOUS 
SOLVENTS

Conventional
Catalysis

Carbohydrate
Catalysis

Challenges
Possible 

remedies

END PRODUCT 

SELECTION

REDESIGN 

CATALYSTS
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Present status of technology

 Applications well reported and commercialized

 Reduction  of glucose to sorbitol

 Glucose oxidation to gluconic acid

 Alkylation of sugars to yield non ionic surfactants

 Glucose acetylation

 Recent reports:

 Dehydration to yield furan ring compounds

• Glucose to HMF

• Xylose to furfural
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Focus chemicals

*Source DOE Report

Cyclic Ketals for our 

partner
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Levulinic acid: A Green platform chemical

ROUGH ESTIMATES SHOW A REPLACEMENT POTENTIAL OF 
50 MTPA  @ 1USD/KG 
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Conversion of Glucose to Levulinic acid

HUMINS

Polymerization

Etherification

Ref.: Rackeman D. W. , Doherty W.O.S, Biofpr. 5:198-214(2011)
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Technology wrap - up

TECHNOLOGIES BASED ON  MINERAL  ACIDSDUAL SOLVENT FOR ENHANCED SOLUBILITY

Ref.: Rackeman D. W. , Doherty W.O.S, Biofpr. 5:198-214(2011)

TECHNOLOGIES BASED ON SOLID CATALYSTS
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PRAJ PROCESS FOR ETHYL LEVULINATE

FEED PRETREAT 
(OPTIONAL) REACTOR DOWNSTREAM

LIQUID GLUCOSE
DEXTROSE SYRUP

DEXTROSE  
POWDER

MALTO-DEXTRINS
STARCH

MOLASSES

Ethanol

ETHYL LEVULINATE

ETHYL FORMATE
 PROPRIETARY CATALYST
PROPRIETARY REACTION SCHEME
PROPRIETARY DOWNSTREAM 
PROCESS
PROCESS AMENABLE TO TUNING:

oHMF
o SUCCINIC ACID
oFDCA

oPATENT SOUGHT
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SALIENT FEATURES OF PROCESS

 ZERO DISCHARGE 

 GREEN PROCESS

 FEED FLEXIBILITY

 HIGH SELECTIVITY

 PRODUCT FLEXIBILITY

 MINIMUM HUMIN FORMATION 

 MORE THAN 80% CARBON CONVERTED TO VALUE 
ADDED PRODUCTS
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Emerging Value Chain 

Technology
Engineering

Plant & 
Machinary

Customers
Feed 
Stock

Agri-
Processing 
Companies 

• BIOFUEL
• CHEMICAL
• BIOCHEMICAL
• FOOD
• FEED 
• PHARMATechnology 

Partners

Partnerships Across Value Chain



Copyright 2011 PRAJ
Praj Proprietary and Confidential
Copyright 2010 PRAJ
Praj Proprietary and Confidential

18Copyright 2010 PRAJ
Praj Proprietary and Confidential

18

DOWNSTREAM

Praj role in commercialization of Renewable 
Green Chemicals

PRAJ

TOTAL 
ENGINEERING 

SOLUTIONS

FEEDSTOCK

COMPOSITION

SURPLUS

IMPACT

ADD-ON 
MODULE

PROCESS 
ENGINEERING

FABRICATION 
ERECTION 

COMMISIONING

AVAILABILITY

PRETREATMENT

DIRECT 
CONVERSION

BASIC 
ENGINEERING

DETAIL 
ENGINEERING

IDEAL PARTNER TO COMMERCIALIZE 
BIORENEWABLE GREEN CHEMISTRY   



Copyright 2011 PRAJ
Praj Proprietary and Confidential
Copyright 2010 PRAJ
Praj Proprietary and Confidential

19Copyright 2010 PRAJ
Praj Proprietary and Confidential

19

What are We Seeking

 Complementary partners with Global 

Outlook in Renewable Green Chemistry

 Sustainable Access to Feed stock 

streams (Carbohydrates/Oil/ Biomass) 

 Technology and Commercial Risk 
Sharing Ability in the bargain of long
term Economic Gains

 Transparent Long Term Relationships

for whom we can develop 
Processes & Technology Packages 

 Willingness to scale-up in INDIA & 
SE ASIA region

What We Bring To the Table

Core expertise in Process Technology 

and Process Engineering

 Solid understanding of Feed Stock 

Diversity and its utilization

 More than 25 years of expertise
In concept to Commercialization

Unmatched competencies in Scale 
up Heat and Energy integration

World class R&D Set up backed 
with State of the art Pilot plants, 

 Interdisciplinary technical expertise

Understanding of Local markets 

Collaborations – Value Proposition

Build Partnerships Across Value Chain

http://www.bettermondays.com/wp-content/uploads/2008/07/interview-handshake.jpg
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External Collaborations

• Capabilities

• Facilities
• Cost

• Technology

• Finance

• Partner Spends

• Praj Does

•Technical

• Accelerated 
Development 

• Commercial 

• Lower cost
• Exclusive Rights

• Channel for 
Commercialization
• Non-Exclusive 

Rights
• License Income

• Capabilities

• Facilities
• Cost
• Finance

• Technology

• Finance

• Partner Spends 

• Praj Spends
• Joint Development

• Technical

• Knowledge
• Commercial

• Exclusive Rights

• Non-Exclusive 
Rights

• Preferred Supplier
• License Income
• Sweat Equity in 

Mother Company

• Capabilities

• Facilities
• Cost
• Finance

• Technology

• Basic 

Technology
• Praj Spends

• Praj Development

Praj

Contract Research

In-Kind Venture Capital

Joint Development

Partner

Collaboration

Praj Partner

Input Output

Universities

Research Institutions

Government Agencies

Private Institutions
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Thank You

http://www.vivergofuels.com/
http://www.novozymes.com/
http://www.google.ca/imgres?imgurl=http://src.fabinet.up.ac.za/cams/img/CSIR logo 2006 trans.gif&imgrefurl=http://src.fabinet.up.ac.za/cams/img/&h=515&w=737&sz=17&tbnid=fcQiXoZBMmjqsM:&tbnh=99&tbnw=141&prev=/search?q=csir+logo&tbm=isch&tbo=u&zoom=1&q=csir+logo&hl=en&usg=__N0P0PmtodL9qsPP2pbBrvSrSgVs=&sa=X&ei=ZeTGTfbnIMfIgQe6wqnMBA&ved=0CB8Q9QEwAg

