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The global demand for energy is met mainly by fossil fuels. 
Their excessive and indiscriminate use, coupled with 
increasing demand for energy, will soon deplete their existing 
reserves. Therefore, it is extremely important to find alternative, 
environment-friendly, and ecologically sound sources of energy 
for meeting the present and future energy requirements. 
Biogas Technology Towards Sustainable Development makes 
an attempt to explore the potential of utilizing biodegradable 
biomass as fuel and manure.

Key features
$ Discusses the biomethanation process in detail.
$ Highlights the utility of biogas as a renewable source of energy.
$ Explains the evolution, scope, and potential of biogas technology.
$ Depicts popular biogas plant models.
$ Provides useful information on carbon credit and highlights the 

environmental implications of the biomethanation process.
$ Presents a knowledge base to biologists, academicians, 

farmers, and agricultural scientists, who will gain in terms of 
understanding the basic concepts and applications of the 
biomethanation technology.

$ Provides information on installing biogas plants for meeting 
energy and manure demands.

The Energy and Resources Institute

R S Khoiyangbam, Navindu Gupta and Sushil Kumar

TOWARDS SUSTAINABLE DEVELOPMENT
TECHNOLOGY

R S Khoiyangbam  
Navindu Gupta 
Sushil Kumar

TOWARDS SUSTAINABLE DEVELOPMENT

TECHNOLOGY



BIOGAS
TECHNOLOGY

TOWARDS SUSTAINABLE DEVELOPMENT





R S Khoiyangbam
Navindu Gupta
Sushil Kumar

The Energy and Resources Institute

BIOGAS
TECHNOLOGY

TOWARDS SUSTAINABLE DEVELOPMENT



© The Energy and Resources Institute, 2011

ISBN 978-81-7993-404-3

All rights reserved. No part of this publication may be reproduced, stored
in a retrieval system, or transmitted in any form or by any means, electronic, mechanical, 
photocopying, recording or otherwise, without the prior permission of the publisher.

All export rights for this book vest exclusively with The Energy and Resources Institute 
(TERI). Unauthorized export is a violation of terms of sale and is subject to legal action.

Suggested citation

R S Khoiyangbam, Navindu Gupta, and Sushil Kumar 2011. Biogas Technology: towards 
sustainable development. New Delhi: The Energy and Resources Institute (TERI)

Published by
TERI Press
The Energy and Resources Institute Tel. 2468 2100 or 4150 4900
Darbari Seth Block Fax 2468 2144 or 2468 2145
IHC Complex, Lodhi Road  India +91 • Delhi (0)11
New Delhi – 110 003 E-mail teripress@teri.res.in
India Website www.teriin.org 

Printed in India



MkW+ enu eksgu ik.Ms;
mi egkfunsÓd] ¼vfHk;kaf=dh½

Hkkjrh; ÑfÔ vuqla/kku ifj
ÑfÔ vuqla/kku Hkou
iwlk] ubZ fnYyh

Ôn
-II

110012

Dr. M. M. Pandey
Deputy Director General (Engineering)

INDIAN COUNCIL OF AGRICULTURAL RESEARCH
KRISHI ANUSANDHAN BHAVAN-II

PUSA, NEW DELHI - 110 012

ICAR

Foreword

The demand for energy for production agriculture, animal husbandry, agro-
processing, and domestic activities in rural sector has increased considerably 
during the last four decades. Most of the energy requirement of the villages, 
particularly for rural domestic activities, is being met through non-conventional 
renewable sources of energy, which includes burning of cattle dung cakes, 
fuel-wood, and crop residues. However, the appaling wasteful burning of cattle 
dung as a fuel has been a matter of great concern for all those interested in 
maintenance of soil fertility, higher crop yield, and clean environment.
 In India, attempts at obtaining cooking gas through the process of anaerobic 
fermentation of cattle dung and other biodegradable waste to achieve the double 
benefit of rural household energy and biosolid for our agriculture, which is on 
the verge of fertility impoverishment, are over half a century old; but still a 
lot needs to be done for achieving the flawless biogas technology.
 The present book has brought out the most recent research findings in 
the area of biogas technology, various plant designs, and details of manurial 
potential in the context of present energy and fertilizer crisis. The two chapters 
“Biogas and Environment” and “Biogas and Global Warming”, in particular, 
are of great significance in the present context of climate change. The authors 
have made great efforts in bringing out the present book Biogas Technology: 
Towards Sustainable Development. I hope that this book will be of immense 
value to students, teachers, farmers, and research workers interested in organic 
manures, biomethanation, and biogas plant.

M.M. Pandey
Deputy Director General (Ag. Engg)

Indian Council of Agricultural Research





Preface

Biogas production technology is a time-tested viable energy conserving 
technology. With the advent of the first successful cow dung based biogas 
plant in India in 1941, the technology has evolved tremendously. It is still 
an emerging and engaging area of study. Biogas is a versatile energy system 
that can cater to the needs of the rural populace and at the same time has 
various environmental advantages. Worldwide, various biogas plant propagation 
programmes have been launched in over 50 countries, with those in China and 
India being of the largest scale. In India, overall, this programme has been 
successful, even though it has not been a runaway success as was contemplated 
earlier. 

 Biogas Technology: Towards Sustainable Development attempts to cover 
almost all aspects of biomethanation, such as biogas as a renewable energy and 
its scope and potential, evolution of biogas technology, process and parameters 
influencing biogas production, popular biogas models, biogas plant as a source 
of clean fuel, availability of organic nutrients in biogas spent sludge, carbon 
credit, and environmental implications of biomethanation.

 The book is meant for all those interested in biogas system as a device or 
an instrument for sustainable rural development, as well for those dealing with 
large organic waste/biomass, instrumental in enhancing the quality of rural 
life and planning and conserving resources. It will be of immense interest 
and use to students, teachers, researchers, and trainers engaged in the field of 
non-conventional sources of energy, resource and rural sanitation, and health 
management.

 During the course of writing this book, a number of sources have been 
referred to, which do not find mention in the book due to its limited scope. 
Nevertheless, the authors gratefully acknowledge all these sources. 

 There may be some omissions and errors. Comments and suggestions for 
further improvement of the book are welcome.
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