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   Foreword   

 There are many global resources available to meet the growing energy demand. 
Global reserves of petroleum lie around 1.033.2 billion barrels, natural gas around 
5.141.6 trillion cubic feet, and coal around 1.087.2 billion tons. The energy sources 
used for generating electrical power on global basis are nuclear (17.7 %), natural 
gas (14.8 %), coal (38.4 %), oil (9.3 %), hydro (18.4 %), and wood + refuse + renew-
able (1.4 %). The common renewables are solar, wind, biomass, energy from waste, 
geothermal, hydro, wave and tidal, and ocean thermal. Out of these energy sources, 
renewable energy is among the fastest growing. Annual turnover has reached 30 
billion Euros or about 50 % of the world market. Recycling, energetic valorisation, 
prevention and organic valorisation are attracting great attention worldwide. One of 
the sources of renewable energy is biomass. In many developing countries these 
sources of fuel are a large proportion of the energy available. 

 A substantial increase in the production of bioenergy from biomass originating 
from different sources offers opportunities to reduce greenhouse gas emissions and 
helps to diversify use of resources in order to provide more secure energy supply. It 
can create additional income for agricultural land owners, thereby paving way for 
promoting new economic perspectives among rural communities. A greater produc-
tion of bioenergy can provide incentives for greater use of agrilands as well as for-
ests, which can counteract the aims of waste reduction policies. However, increase 
in bioenergy production can at the same time pose a risk of additional environmen-
tal pressure on plant diversity, soil use, and water resources. There are ways to 
overcome these disadvantages by growing low-impact bioenergy crops, forbidding 
ploughing of pastures, and bringing down the intensity of residue extraction depend-
ing upon the soil conditions. Application of sustainably fi t environmental regula-
tions is important if we want to increase bioenergy production. There is a great need 
for an assessment of economics and logistics in this direction. 

 This book provides detailed insight covering selected chapters on topics like 
non-wood renewable materials such as oil palm, bamboo, rattan, bagasse, and kenaf; 
upgrading of oil palm as added product a long-identifi ed sustainable source of 
renewable energy which can reduce the dependency on fossil fuels as the main 
source of the energy supply; biodiesel synthesis using transesterifi cation of 
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 triglycerides in the presence of catalyst and alcohol, and application of single-step 
process for biodiesel synthesis from microalgae; electrochemically active biofi lms 
as fascinating biogenic tools for microbial fuel cells, nanomaterial synthesis, biore-
mediation, and bio-hydrogen production as synthesis of these nanoparticles as well 
as nanocomposites and bio-hydrogen production does not involve any energy input 
which make these approaches highly effi cient; microalgal biomass as a source of 
renewable energy; critical analysis of the current situation and future needs for tech-
nological developments in the area of producing liquid biofuels from lignocellu-
losic biomass as a future alternative for bioethanol production; utilisation of sawmill 
by-product for making cellulose and its valuable derivatives which is normally used 
for direct combustion; ultimate valorisation of oil palm biomass in relation to biore-
fi nery approach; polylactic acid-based kenaf biomass synthesised via ring opening 
polymerisation for a production of eco-friendly products which can replace the 
petroleum-based products; chemical functionalisation of natural cellulosic fi bres 
through free radical-induced graft copolymerisation technique for green polymer 
composites applications so as to overcome the disadvantages associated with these 
fi bres; recent applications of kapok fi bre and its use as a desirable template material 
or supported candidate such as for catalyst carriers; abaca fi bre as a renewable bio- 
resource for industrial uses and other applications in environmental protection spe-
cifi cally for soil conservation and control of soil erosion as well as for the preparation 
of cellulose nanocrystals as components of the composites; recent advances in the 
realm of the extraction of nanofi brillated cellulose from lignocellulosic fi bres as 
sustainable nanofi llers with broad potentials use; termites from pest to biopolymer 
derivatives extractor as effi cient converters of wood into sugars and for making 
numerous biochemicals and biofuels, with recent conversion methods of biochemi-
cals from lignocellulosic biomass for application enablement and commercialisa-
tion, laying special emphasis on termite lignocellulolytic system; and last but not 
least applications of biomass-derived catalyst. 

 I am sure that the chapters presented in this book will encourage further discus-
sion and research and development on biomass and biofuel production for human 
use, taking into account the environmental sustainability. It is a welcome addition to 
the existing information available on this topic. The main focus has been on 
Indonesia, Malaysia, Philippines, Thailand, Bangladesh, India, and Pakistan where 
large populations have been and are still using biomass as a source of energy. The 
authors and the editors of this book have done a good job in covering the diverse 
aspects of biomass/biofuel production and multiple uses of cellulosic materials.  

  Izmir, Turkey     Münir     Öztürk    

Foreword
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  Pref ace   

 Recently technological advances, consumer demands, and environmental conscious-
ness lead to better application of available biomass for environmental sustainability. 
Biomass is abundantly available worldwide as a cheap and extremely important 
renewable energy source of materials for producing energy which can be used for 
different applications at the cost competitive rates. In recent years, the use of biomass 
and bioenergy has been widely adopted worldwide to produce biofuels, biogas, bio-
catalyst, bio-composites, bioplastics, green chemical products, cellulose textiles, etc. 
However, there are still important issues and applications of biomass to be explored. 
The number of biomass energy applications is expanding rapidly which motivated us 
to work in this area to compile resources in the form of the present book. 

 This volume (second of the book series  Biomass and Bioenergy ) attempts to give 
an overview of the current applications of biomass and bioenergy to scientists, 
researchers, and industrial people in the fi eld of material science, chemical engi-
neering, forestry, and mechanical engineering to understand where and how bio-
mass and bioenergy can be utilised, how it works, and the advantages as well as the 
limitations. Overall, biomass is seen as a potential material, and this book covers the 
utilisation of biomass in different applications such as hydrogen production, bio-
ethanol, biodiesel, biofuel, bioenegry, biofi lms, renewable energy, nanocellulose, 
green composites, and catalysts. With this book we tried to provide some new 
insights into the readers about applications of biomass and bioenergy, which were 
not explored in previous published works. 

 We are highly thankful to all the contributors from around the world, who helped 
us to shape our idea in the form of a much needed volume by following our instruc-
tions and feedback. We greatly appreciate their commitment. 

 We thank Springer-Verlag team for initiating and supporting our book idea and 
their unstinted cooperation at every stage of the book production.  

  Serdang, Selangor, Malaysia     Khalid     Rehman     Hakeem   
      Mohammad     Jawaid   
      Umer     Rashid    
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