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Preface

This is the first edition of our book, Biogas Technology in Southeast Asia. It is
authored by Pruk Aggarangsi, Sirichai Koonaphapdeelert, Saoharit Nitayavardhana
and James Moran. The authors have worked closely with the editorial team from
Springer Nature to publish this book. There are a total of eight chapters covering
biogas production, preprocessing, operation, cleaning and end use applications. Each
chapter is a self contained unit. It is not necessary to read them all in sequence.
Chapter 1 introduces biogas and makes a case for including it in a countries renew-
able energymix. Chapter 2 introduces the production process. The biochemical reac-
tions and pathways taken during biogas production are introduced. The terminology
associated with biogas digesters is explained. Chapter 3 concerns itself with the wide
variety of digesters currently available. Each digester type has unique attributes that
make it suitable for a particular feedstock, climate and economic outlay. Particular
attention is paid to those that are exclusively designed for use in Southeast Asia.
Chapter 4 is a specialized chapter for the pretreatment of lignocellulosic feedstock
(biomass) before it canbedigested. Sincemost feedstock inSoutheastAsia iswastew-
ater, this pretreatment step is unnecessary. However if crops, grass, wood, etc. are
being used to generate biogas, then it becomes necessary to pretreat. Chapter 5 is
about the operation and control of the digester. Nowadays, automatic control is only
sporadically used, but this is likely to change in the future as our understanding of the
complex process broadens. Though each biogas plant is different, they all have some
operational procedures in common that ensure a safe and stable digester. Chapter 6 is
a post-treatment chapter. The output from the digester includes wastewater (cleaner
but still too polluted to release back into the environment) and sludge in addition
to biogas. Treating this wastewater so it can be released into the environment and
drying the sludge for fertilizer are the processes discussed in this chapter. Chapter 7
introduces themany uses for biogas, from heat production to fuel cells. Several appli-
cations require the biogas to be cleaned and/or dried. The level of purity required is
dependent on the destination. Chapter 8 concludes with a case study on the design
and construction of a biogas digester in the South of Thailand.

The growing importance to develop non-intermittent sources of renewable ener-
gies is the driving force behind extracting energy from biomass. Biogas is one such
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source and has its own advantages over other biomass energy products, such as
bioethanol, because it can be produced from organic waste products. Southeast
Asia produces plenty of organic waste but suffers from take-off options for the
biogas. Farms and organic producers are located away from population centers, and
unlike Europe, Southeast Asia is not networked with gas grids. Transporting biogas
economically or using it close to production are challenges. Many biogas plants are
constructed due to regulation requiring treatment of this wastewater. The traditional
treatment is to place the wastewater in open ponds where the gases produced get
released to the atmosphere. Methane has a global warming potential 25 times greater
than carbon dioxide, and therefore, every effort should be made to capture and use
it productively or at the very least flare it safely.

The aim of this book is to provide a description of techniques, processes and
necessary procedures to turn bioproducts into biogas. The microbial reactions that
govern the process are discussed early, but the focus of this book is on the engi-
neering required to select and construct biogas digesters. The pre- andpost-treatments
required for the feedstock and estimating the production rate from the feedstock
supply and pollution level. The civil engineering involved in digester construction
is a separate topic, not discussed in detail here but left to other dedicated books on
this matter. Most of the subject matter comes from the design of biogas plants from
agricultural farms across Southeast Asia, in particular Thailand which is where the
authors are based.

This book focuses on biogas produced from organic agricultural waste and food
processing plants since these are the areas the authors have direct experience with.
Biogas from landfill gas, sewage sludge andmunicipal waste are not discussed in this
book mainly because Southeast Asia does not have many of these types of biogas
plants. Biogas from these sources is typically more expensive as it contains more
impurities that need to be removed prior to combustion.

Several sections of the book deal with economic issues, such as plant construction
and operating costs. Chapter 8 is a case study on a plant built in the South of Thailand.
The costs are in Thai baht. Costs, especially labor cost, will of course be different
elsewhere. Where possible the costs are presented in US dollars at a conversion rate
of $1 = ฿33. Since this conversion rate fluctuates on a daily basis, prices presented
in dollars should be used only as a guide. Technical data here is presented in SI units
where possible. In some circumstances when the original data is presented in English
units, then it is left as such. Units for production of biomethane are usually expressed
as Nm3/h,which stands for normal cubic meter per hour under standard conditions
of 0 °C and 1 atm (101.325 kPa).

Chiang Mai, Thailand Pruk Aggarangsi
Sirichai Koonaphapdeelert
Saoharit Nitayavardhana

James Moran
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About This Book

Biogas Technology in Southeast Asia is focused on the applications of biogas tech-
nology to waste and wastewater management problems commonly experienced in
Southeast Asia. The book content is balanced between intensive biological process
and the authors’ field experience of biogas digester designs and operation. The book
beginswith basic explanationon anaerobic digestionprocess of organicmatter specif-
ically on waste and wastewater produced from agricultural industries in the region,
including swine farms, palm oil mills and tapioca starch factories. Specific biogas
yields and digestion conditions are explained and verified using data provided by the
Energy Research and Development Institute Nakornping of Chiang Mai University.
This book also emphasizes digester selection and design based on feedstock input and
other engineering conditions. Readers will be to estimate and visualize the project
scale from the major components. Biogas operating conditions are discussed with
crucial parameters suggested for monitoring. Lastly, biogas utilization in electricity
and heat production are presented based on applicability in the region. This book
should be suitable for general audiences up to project developers and plant operators.
The authors aim the share existing experience and lessons learned, contributing to
the biogas community.
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