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INTRODUCTION

* Paper industry plays an important role in socio-economic development of a country.

* The pulp and paper mills require large amount of steam and electricity for the production
of paper.

* Biomass from agriculture waste can make a substantial contribution to supplying future
energy demand in a sustainable way.

* In the present research a clear survey of available agriculture waste and their potential to

provide energy source is identified to minimize the use of fossil fuel in Indian paper
industry.
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OBJECTIVE

» Evaluation of available green energy sources in India

»> Evaluation of potential of green energy sources to minimize the usage of fossil

fuel in Indian Pulp and Paper Mills

» Sustainability and environmental protection
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Scope of Work

» Mapping and identifications of potential biomass-based Energy source in
different region of India.

» Physio chemical and thermal analysis of identified biomass w.r.t. fuel
properties.

» Comparative evaluation of energy potential of identified Biomass.
» Determining replacement of fossil fuel by addition of available biomass

» Final Report Preparation and submission
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Geographical Availability in India

B Groundnut
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India is the world's second-largest groundnut producer (approx. 10.13-
10.30 million tonnes).

Largest coconut producer, accounting for roughly 31-32% of global
production with over 20 billion nuts produced annually.

Largest producer of pulses (dals), with production reaching 27.30 million
tonnes.

India is the world's 5th-7th largest pineapple producer, contributing
roughly 1.2 to 1.96 million tonnes.

Rapeseed-mustard is an oilseed crop, with production reaching
approximately 115—132 lakh tonnes.

Corn production reached over 35 million tonnes
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Potential Feedstocks for Biofuel Generation
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Pellet Making From Available Agriculture waste

Dust formation Pellets for Fuel

Different Agricultural Products
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Methodology

* The gross calorific value of these sample is done with the help of an automated Bomb
calorimeter (Model No: Parr 6100) as per the standard IS 17654:2021.

* The ash content, Sulphur& volatile matter of these sample can be determined as per
[S:17653:2021, IS 17833:2022 & IS 17844:2025.

Bomb Calorimeter
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Finding and Interpretation

Gross Calorific Value (Kcal/kg.) Ash %
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* Groundnut cells has calorific value 4704 Kcal/kg. which 1s higher as compared with others but its ash content is
8.2% which 1s little bit higher

* The dal plant has GCV 4346 Kcal./kg. and its ash content is 1.53% which lower side
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Finding and Interpretation
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* Volatile material present in dal plant 1s 81% which higher side then other

* Fixed carbon in pineapple leaves i1s 31.24% which 1s higher than other
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Finding and Interpretation

Sulphur (%)
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* Sulphur content in mustard straw 1s 1.02% whereas the sulphur content in ground nut cells
1s 1.0%.
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Finding and Interpretation

 The Coconut husk, Pineapple leaf, Dal plant, Corn cobbs & Palm fruit waste products
mainly contain low ash and low sulphur content hence must contains less silica can use for
making of bioproduct for energy generation.

* Agriculture waste as a clean and cost-effective material for generation of biofuel has a
tremendous potential for applications in India.

* Agricultural waste like Coconut husk, Pineapple leaf, Dal plant, Corn cobbs & Palm fruit
waste produces low ash and low sulphur content with high GCV can replace the use of
fossil fuel.
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Finding and Interpretation

e Ash content refers to the non-combustible residue left after the material has been

burned, and lower ash content is generally desirable as it indicates a cleaner, more
efficient fuel with fewer emissions and waste.

« A low ash content is preferable in biomass, as levels exceeding 4% can lead to slagging.

- Controlled Experiment

RshContint< 40 - Minimized Impurities
Preferred - Analyzed Residue
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Industrial Relevance
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