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The Reliance Group, founded by Dhirubhai H. Ambani (1932-2002), is India’s largest private sector

enterprise with businesses in the energy and materials value chain, and having annual revenues in excess

of US$ 68 billion. The flagship company, Reliance Industries Limited (“RIL”), is a Fortune Global 500

Company and enjoys global leadership in its key product lines. RIL’s Jamnagar refinery complex has the

world’s largest refining capacity (1.3 million bpsd) at a single location and has an impeccable track record

of safe and reliable operations. RIL is continuing its efforts to be a creator of intellectual property and is

driving a “technology transformation” agenda that promotes scientific and technical excellence by fostering

an eco-system for creativity and innovation.

RIL Overview
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• “Any statement, opinion, prediction, comment, or observation made in this presentation/publication are

those of the presenter/author only and in no condition should be construed necessarily representing the

policy or intent of Reliance Industries Ltd. (RIL).

• The information presented herein is of the presenter/author’s own and in no way RIL shall attract any

liability for any inconsistency or irregularity in terms of accuracy completeness, veracity, or truth of the

content of the presentation/publication. In addition, RIL shall not be liable for any copyright infringement

and misrepresentation for the presented content as the content, in good faith, is presumed to be a

creation of presenter’s/author’s own mind.

• The scope of this presentation/publication is strictly for knowledge sharing purposes and not

necessarily to provide any advice or recommendation to the audience/readers. Any endorsement,

recommendation, suggestion, or advice made by the presenter/author shall be in his personal capacity

and not in professional capacity as an employee of RIL. Any person acting on such endorsement,

recommendation, suggestion, or advice will himself/herself be responsible for any injury/damages.”

Disclaimer
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Introduction

 Fossil fuels - Limited availability

 Global Warming 

(Rising Environmental Pollution /GHG emissions )

 Crude oil - Price up & Decrease supply

 Need of alternative renewable materials

Non Conventional

Need of Bio energy for cleaner tomorrow
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 Security of supply

 Reduction of green house gas emmision

 Regional or rural development

 Can be blended

“The use of vegetable oils for engine fuels may seem insignificant today, but such oils may become in 

course of time as important as petroleum and the coal tar products of the present times” 

- Rudolf Diesel at the Engg Society of St. Louis, 1912

Designed diesel engine in 1894 to run on peanut oil
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Advantages of Biofuels
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Imbalance in supply and demand of fuel 

Demand
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Cause of demand: An example

Transformation

Increase in urbanization

Change in lifestyle

Usage of fuel driven transport
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Solution for energy crisis : Biofuel
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Biofuels

Liquid Biofuels

Bioethanol Biobutanol Biodiesel

Gaseous Biofuels

Bio-methane Biohydrogen Syngas

Classification of Biofuels
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Second Generation Substrates: Lignocellulosic Biomass

LIGNOCELLULOSICS: a better alternative

 Can be grown on barren uncultivable land

 Need less amount of water to grow

 Does not interfere with food chain

 Available in ample amount
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Composition of lignocellulosic biomass
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Different techniques of  biomass pretreatment

 Physical method

 Chemical methods

 Biological methods
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Flow sheet  of Castor Stalk pretreatment and hydrolysis

Castor Stalk

Alkali pre-treatment in High pressure reactor

Enzymatic hydrolysis
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Composition % w/v

Cellulose 43.45

Hemicellulose 16.01

Lignin+ Ash 29.22

Composition of Castor Stalk

Composition analysis was carried out by NREL protocol
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Optimisation of Castor stalk load
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Optimisation of Castor stalk Load :Cellulose recovery

Optimum cellulose recovery at 8 % w/v biomass load
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Optimisation of Castor stalk load
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Optimisation of Castor stalk Load : Cellulose 
Hydrolysis

Optimum cellulose hydrolysis at 8 % w/v biomass load
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Optimisation of Sodium hydroxide Concentration

Optimum cellulose recovery at 1% w/v NaOH Concentration
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Optimisation of Pre-treatment temperature
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Optimisation of Pretreatment Temperature

% Cellulose Recovery % Cellulose Hydrolysis

Optimum cellulose recovery and hydrolysis was observed at 121 °C
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Optimisation of Pre-treatment time
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Optimisation of Pretreatment time

% Cellulose Recovery % Cellulose Hydrolysis

Optimum cellulose recovery and hydrolysis was observed at 121 °C/15 min time 
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Optimisation of Enzyme load for pulp hydrolysis
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Optimisation of Enzyme load

Optimum pulp cellulose hydrolysis was observed with 50 FPU enzyme load 
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Optimisation of Cellulose Hydrolysis time

Optimum pulp cellulose hydrolysis was observed with 50 FPU  Cellic Ctec2 /gm of biomass load at 24 hrs 

Optimisation of Enzymatic hydrolysis time
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Optimisation of Pulp load for Enzymatic hydrolysis

Optimisation of pulp load for Enzymatic hydrolysis 

Optimum pulp cellulose hydrolysis was observed with 5% w/v pulp load
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Optimisation of Temperature for pulp hydrolysis 

Optimisation of temperature for enzymatic hydrolysis time

Optimum pulp cellulose hydrolysis was observed at 50°C
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Conclusions :Optimised Conditions

 Biomass load : 8% w/v

 Pre-treatment time : 15 min

 Pre-treatment temperature :121°C

 Alkali load :1% w/v

 Enzyme load : 50FPU

 Enzyme hydrolysis time : 24 h

 Optimum temperature for enzyme : 50°C

 Optimum pulp load : 5% w/v
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