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The progressive dwindling of fossil resources,
coupled with the drastic increase in oil prices, have
sparked a feverish activity in search of alternatives
based on renewable resources for the production of
energy. Given the predominance of petroleum- and
carbon-based chemistry for the manufacture of
organic chemical commodities, a similar
preoccupation has recently generated numerous
initiatives aimed at replacing these fossil sources
with renewable counterparts. In particular, major
efforts are being conducted in the field of polymer
science and technology to prepare macromolecular
materials based on renewable resources. The
concept of the bio-refinery, viz. the rational
exploitation of the vegetable biomass in terms of the
separation of its components and their utilisation as
such, or after suitable chemical modifications, is thus
gaining momentum and considerable financial
backing from both the public and private sectors.
This collection of chapters, each one written by
internationally recognised experts in the
corresponding field, covers in a comprehensive
fashion all the major aspects related to the
synthesis, characterization and properties of
macromolecular materials prepared using renewable
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resources as such, or after appropriate
modifications. Thus, monomers such as terpenes
and furans, oligomers like rosin and tannins, and
polymers ranging from cellulose to proteins and
including macromolecules synthesized by microbes,
are discussed with the purpose of showing the
extraordinary variety of materials that can be
prepared from their intelligent exploitation. Particular
emphasis has been placed on recent advances and
imminent perspectives, given the incessantly
growing interest that this area is experiencing in both
the scientific and technological realms. Discusses
bio-refining with explicit application to materials
Replete with examples of applications of the concept
of sustainable development Presents an impressive
variety of novel macromolecular materials
The aim of this book is to present in a single volume
an up-to-date account of the chemistry and chemical
engineering which underlie the major areas of the
chemical process industry. This most recent edition
includes several new chapters which comprise
important threads in the industry's total fabric. These
new chapters cover waste minimization, safety
considerations in chemical plant design and
operation, emergency response planning, and
statistical applications in quality control and
experimental planning. Together with the chapters
on chemical industry economics and wastewater
treatment~ they provide a unifying base on which the
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reader can most effectively apply the information
provided in the chapters which describe the various
areas of the chemical process industries. The ninth
edition of this established reference work contains
the contributions of some fifty experts from industry,
government, and academe. I have been humbled by
the breadth and depth of their knowledge and
expertise and by the willingness and enthusiasm
with which they shared their knowledge and insights.
They have, without exception, been unstinting in
their efforts to make their respective chapters as
complete and informative as possible within the
space available. Errors of omission, duplication, and
shortcomings in organization are mine. Grateful
acknowledgment is made to the editors of technical
journals and publishing houses for permission to
reproduce illustrations and other materials and to the
many industrial concerns which contributed drawings
and photographs. Comments and criticisms by
readers will be welcome.
This volume emphasizes the growing need for wood
products with advanced engineering properties. It
details the fundamental principles of cellulose
technology and presents current techniques to
modifying the basic chemistry of lignocellulosic
materials. The work: discusses the cost-efficient use
of cellulose derivatives in a variety of commodities;
highlights the chemical modification of wood by
methods such as etherification, esterification and
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thermoplasticization; considers recent progress in
the lignocellulosic liquefaction of wood; and more.
New macromolecular concepts and strategies are
demonstrated in this unique book. It deals with the
harmonization of humanity in science, technology
and industry. Particular attention is given to the
relationship between the sensitivity of the human
mind and the functionality of polymers such as
"Shingosen". Moreover, biocompatibility of functional
polymers for medical applications and fabrics is
discussed as one of the prime examples of human
creativity. Lessons of conventional wisdom of
traditional Japanese shrine carpenters, which
originated 1300 years ago in Horyuji Temple in Nara
Japan, can be applied to modern business
management by entrepreneurs and in high-tech
industries.
This book covers the production, management and
changing patterns of global wood and fibre
resources, with emphasis on the inter-disciplinary
character of wood and related plant materials in
terms of their resource value.
The biorefinery, integration of processes and
technologies for biomass conversion, demands
efficient utilization of all components. Hydrothermal
processing is a potential clean technology to convert
raw materials such as lignocellulosic and aquatic
biomass into bioenergy and high added-value
compounds. This book aims to show fundamental
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concepts and key technological developments that
enabled industrial application of hydrothermal
processing. The scope of this book is primarily for
scientists working in the biorefinery field as well as
engineers from industry and potential investors in
biofuels. Therefore, the information in this book will
provide an overview of this technology applied to
lignocellulosic materials and aquatic biomass, and
especially new knowledge. Critically, this book brings
together experts in the application of hydrothermal
processes on lignocellulosic and aquatic biomass.
Cellulose is destined to play a major role in the
emerging bioeconomy. Awareness of the
environment and a depletion of fossil fuels are some
of the driving forces for looking at forest biomaterials
for an alternative source of energy, chemicals and
materials. The importance of cellulose is widely
recognized world-wide and as such the field of
cellulose science is expanding exponentially.
Cellulose, the most abundant biopolymer on earth,
has unique properties which makes it an ideal
starting point for transforming it into useful materials.
To achieve this, a solid knowledge of cellulose is
essential. As such this book on cellulose, the first in
a series of three, is very timely. It deals with
fundamental aspect of cellulose, giving the reader a
good appreciation of the richness of cellulose
properties. Book Cellulose - Fundamental Aspects is
a good introduction to books Cellulose - Medical,
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Pharmaceutical and Electronic Applications and
Cellulose - Biomass Conversion , in which
applications of cellulose and its conversion to other
materials are treated.
This text details the principal concepts and
developments in wood science, chemistry and
technology. It includes new chapters on the chemical
synthesis of cellulose and its technology, preservation of
wood resources and the conservation of waterlogged
wood.
In its broadest sense, and according to the traditional
conception, wood chemistry is a comprehensive
discipline, ranging from fundamental studies to practical
applications. The manifold constituents, located in
different morphological regions in the wood, results in an
extreme complexity of wood chemistry. Ever more
sophisticated endeavors needing fundamental studies
and advanced analytical methods are necessary in order
to delve deeper into various problems in pulping and
papermaking. Gradually, new, improved ana lytical
methods, originally developed for research purposes, are
currently replacing many of the old "routine" methods in
practical applications. Because of the expanse of the
subject, an attempt to write a book of this size about
analytical methods seems, perhaps, too ambitious. Of
course, a whole book series of several volumes would be
necessary to cover this topic completely. However, there
is undoubtedly a need for a more condensed
presentation which does not go into experimental details,
but is limited to the basic principles of the analytical
methods and illustrates their applica tions. The emphasis
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is on more advanced and potential methods, and partic
ularly on those based on different types of spectroscopy
and chromatography.
This book is exclusively concerned with wood
modification, although many of these processes are
generic and can be applied to other lignocellulosic
materials. There have been many rapid developments in
wood modification over the past decade and, in
particular, there has been considerable progress made in
the commercialisation of technologies. Topics covered
include: The use of timber in the 21st century Modifying
the properties of wood Chemical modification of wood:
Acetic Anhydride Modification and reaction with other
chemicals Thermal modification of wood Surface
modification Impregnation modification
Commercialisation of wood modification Environmental
consideration and future developments This is the first
time that a book has covered all wood modification
technologies in one text. Although the book covers the
main research developments in wood modification, it
also puts wood modification into context and additionally
deals with aspects of commercialisation and
environmental impact. This book is very timely, because
wood modification is undergoing huge developments at
the present time, driven in part by environmental
concerns regarding the use of wood treated with certain
preservatives. There has been considerable commercial
interest shown in wood modification over the past
decade, with products based upon thermal modification,
and furfurylation now being actively being marketed. The
next few years will see the commercialisation of
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acetylation and impregnation modification. This is a new
industry, but one that has enormous potential. This book
will prove useful to all those with an interest in wood
modification including researchers, technologists and
professionals working in wood science and timber
engineering, wood preservation, and well as
professionals in the paper and pulp industries, and those
with an interest in the development of renewable
materials.
Firs and pines dominated the global picture of the raw
materials for paper industry until the 1950s. At that time,
the interest in introducing new species, mostly
hardwoods, led the researchers intensify efforts to look
for the fibrous characteristics and their combinations that
could represent the relationship between fibres, pulp and
paper.The pulp and paper industry has shown, mainly in
the last two decades, a strong North-South
displacement. This is to a large extent due to the
favourable climate, which promote the development of
the trees. Similarly, the paper fibres have gone from
being almost exclusively softwoods from natural forests
of the Northern-Hemisphere cold regions, such as
spruce and fir, to fast growing species of short fibres,
such as eucalyptus, and willow and poplar hybrids from
plantations.These new species, that begin to dominate
the paper panorama, not only differ from classic ones in
fibre length, but they present particular characteristics,
like large amounts of juvenile wood, different fibrillar
angle and so on, because trees are used increasingly at
younger age.This leads us to question whether the old
paradigms concerning the relationships between fibres
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characteristics and pulp properties are still valid or
should be reviewed and updated, in which case, the
basic fibre parameters, their influence in pulping and
refining, and their impact on paper quality should be
redefined.To establish the state-of-the-art on the topic,
this book analyses the publications of the last decade to
verify the morphological characteristics of the fibres
which are nowadays considered relevant. Relatively
recent data were surveyed because of the continuous
changes that occur in the species by genetic
improvement.
This book is primarily a general text covering the whole
sweep of the forest industries. The over-riding emphasis
is on a clear, simple interpretation of the underlying
science, demonstrating how such principles apply to
processing operations. The book considers the broad
question "what is wood?" by looking at the biology,
chemistry and physics of wood structure. Wood quality is
examined, and explanations are offered on how and why
wood quality varies and the implications for processing.
Finally, various "industrial processes" are reviewed and
interpreted. All chapters have been written by specialists,
but the presentation targets a generalist audience.
With contributions by numerous experts
Focusing on the conversion of biomass into gas or liquid
fuels the book covers physical pre-treatment
technologies, thermal, chemical and biochemical
conversion technologies • Details the latest biomass
characterization techniques • Explains the biochemical
and thermochemical conversion processes • Discusses
the development of integrated biorefineries, which are
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similar to petroleum refineries in concept, covering such
topics as reactor configurations and downstream
processing • Describes how to mitigate the
environmental risks when using biomass as fuel •
Includes many problems, small projects, sample
calculations and industrial application examples
Application of polymers from renewable resources - also
identified as biopolymers - has a large potential market due to
the current emphasis on sustainable technology. For optimal
R&D achievements and hence benefits from these market
opportunities, it is essential to combine the expertise available
in the vast range ofdifferent disciplines in biopolymer science
and technology. The International Centre of Biopolymer
Technology - ICBT - has been created with support from the
European Commission to facilitate co operation and the
exchange of scientific knowledge between industries,
universities and other research groups. One of the activities
to reach these objectives, is the organisation ofa conference
on Biopolymer Technology. In September 1999, the first
international conference on Biopolymer Technology was held
in Coimbra, Portugal. Because of its success - both
scientifically and socially - and because ofthe many contacts
that resulted in exchange missions or other ICBT activities, it
was concluded that a second conference on Biopolymer
Technology was justified. This second conference was held in
Ischia, Italy in October 2000. And again, the scientific
programme contained a broad spectrum ofpresentations in a
range of fields such as biopolymer synthesis, modification,
technology, applications, material testing and analytical
methods.
Documenting critical advances in this rapidly evolving field,
the Second Edition highlights the need for new applications
and technologies that assist in the determination of molecular
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weight and molecular weight distributions of polymers in an
accurate, efficient manner. This volume presents the latest
findings from a international team of specialists and continues
to inspire and extend practical applications of size exclusion
chromatography (SEC). It includes six new chapters covering
high-speed size exclusion chromatography, SEC of low
molecular weight materials, and the extended family of
techniques, from two-dimensional liquid chromatography to
high osmotic pressure chromatography.
The production of forestry products is based on a complex
chain of knowledge in which the biological material wood with
all its natural variability is converted into a variety of fiberbased products, each one with its detailed and specific quality
requirements. This four volume set covers the entire
spectrum of pulp and paper chemistry and technology from
starting material to processes and products including market
demands. Supported by a grant from the Ljungberg
Foundation, the Editors at the Royal Institute of Technology,
Stockholm, Sweden coordinated over 30 authors from
university and industry to create this comprehensive
overview. This work is essential for all students of wood
science and a useful reference for those working in the pulp
and paper industry or on the chemistry of renewable
resources.
Plant biomass is attracting increasing attention as
asustainable resource for large-scale production of renewable
fuelsand chemicals. However, in order to successfully
compete withpetroleum, it is vital that biomass conversion
processes aredesigned to minimize costs and maximize
yields. Advances inpretreatment technology are critical in
order to develophigh-yielding, cost-competitive routes to
renewable fuels andchemicals. Aqueous Pretreatment of
Plant Biomass for Biological andChemical Conversion to
Fuels and Chemicals presents acomprehensive overview of
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the currently available aqueouspretreatment technologies for
cellulosic biomass, highlighting thefundamental chemistry and
biology of each method, key attributesand limitations, and
opportunities for future advances. Topics covered include: •
The importance of biomass conversion to fuels • The role of
pretreatment in biological and chemicalconversion of biomass
• Composition and structure of biomass, andrecalcitrance to
conversion • Fundamentals of biomass pretreatment at low,
neutraland high pH • Ionic liquid and organosolv
pretreatments tofractionate biomass • Comparative data for
application of leadingpretreatments and effect of enzyme
formulations • Physical and chemical features of
pretreatedbiomass • Economics of pretreatment for
biologicalprocessing • Methods of analysis and enzymatic
conversion ofbiomass streams • Experimental pretreatment
systems from multiwellplates to pilot plant operations This
comprehensive reference book provides an
authoritativesource of information on the pretreatment of
cellulosic biomass toaid those experienced in the field to
access the most currentinformation on the topic. It will also be
invaluable to thoseentering the growing field of biomass
conversion.
Integrates the latest advances in polysaccharide chemistry
and structure analysis, with the practical applications of
polysaccharides in medicine and pharmacy, highlighting the
role of glycoconjugates in basic biological processes and
immunology. It also presents recent developments in
glycobiology and glycopathology. The work covers bacterial,
fungal and cell-wall polysaccharides, microbial and bacterial
exopolysaccharides, industrial gums, the biosynthesis of
bacterial polysaccharides, and the production of microbial
polysaccharides.
This book offers the state of the art on the progress and
accomplishments of 25 years of research at the Associate
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Laboratory LSRE-LCM - Laboratory of Separation and
Reaction Engineering - Laboratory of Catalysis and Materials
on lignin conversion to value-added products and their
downstream separation. The first valorisation pathway
presented for lignin is its partial depolymerisation by oxidation
for the production of low molecular weight phenolic
compounds, such as vanillin and syringaldehyde, and the
second one is the lignin application as macromonomer for
polyurethane synthesis. In this book, the authors present the
integration of these two valorisation pathways as an exclusive
vision of LSRE-LCM resulting from hands-on experience on
reaction and separation processes: the integrated process for
lignin valorisation. In this perspective, the lignin is oxidized to
simultaneously produce syringaldehyde and vanillin, and the
obtained by-products to produce a polyol for lignin-based
polyurethanes, completing the lignin value chain. On the
perspective of pulp mill-related biorefineries, a valorisation
route for eucalyptus bark is also presented, focusing on
LSRE-LCM experience on extraction and separation of
bioactive polyphenols, giving some insights about further
integration of extracted bark on biorefining operations.
Sustainable development is an important concept underlying
many of today's renewable resource policies. Agro-based
resources, such as wood, make up a significant portion of
modern renewable resources. While probably the most
familiar example, wood is only one type of agromass in the
vast world of photosynthetic resources. Paper and
Composites from Agro-Based Resources explores the great
number of options available for producing paper and
composites. Using sound ecosystem management principles,
the book discusses strategies for obtaining fiber from plantbased resources including agricultural crops and residues,
grasses, and recycled agro-based resources, in addition to
wood.
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Wood Chemistry, Fundamentals and Applications, Second
Edition, examines the basic principles of wood chemistry and
its potential applications to pulping and papermaking, wood
and wood waste utilization, pulping by-products for production
of chemicals and energy, and biomass conversion.
Wood ChemistryFundamentals and ApplicationsElsevier
Compiled by a well-known expert in the field, Liquid Biofuels
provides a profound knowledge to researchers about biofuel
technologies, selection of raw materials, conversion of
various biomass to biofuel pathways, selection of suitable
methods of conversion, design of equipment, selection of
operating parameters, determination of chemical kinetics,
reaction mechanism, preparation of bio-catalyst: its
application in bio-fuel industry and characterization
techniques, use of nanotechnology in the production of
biofuels from the root level to its application and many other
exclusive topics for conducting research in this area. Written
with the objective of offering both theoretical concepts and
practical applications of those concepts, Liquid Biofuels can
be both a first-time learning experience for the student facing
these issues in a classroom and a valuable reference work for
the veteran engineer or scientist. The description of the
detailed characterization methodologies along with the
precautions required during analysis are extremely important,
as are the detailed description about the ultrasound assisted
biodiesel production techniques, aviation biofuels and its
characterization techniques, advance in algal biofuel
techniques, pre-treatment of biomass for biofuel production,
preparation and characterization of bio-catalyst, and various
methods of optimization. The book offers a comparative study
between the various liquid biofuels obtained from different
methods of production and its engine performance and
emission analysis so that one can get the utmost idea to find
the better biofuel as an alternative fuel. Since the book covers
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almost all the field of liquid biofuel production techniques, it
will provide advanced knowledge to the researcher for
practical applications across the energy sector. A valuable
reference for engineers, scientists, chemists, and students,
this volume is applicable to many different fields, across many
different industries, at all levels. It is a must-have for any
library.
Although the title of this book is Paper Chemistry, it should be
considered as a text about the chemistry of the formation of
paper from aqueous suspensions of fibre and other additives,
rather than as a book about the chemistry of the raw material
itself. It is the subject of what papermakers call wet-end
chemistry. There are many other excellent texts on the
chemistry of cellulose and, apart from one chapter on the
accessibility of cellulose, the subject is not addressed here.
Neither does the book deal with the chemistry of pulp
preparation (from wood, from other plant sources or from
recycled fibres), for there are also many excellent texts on
this subject. The formation of paper is a continuous filtration
process in which cellulosic fibres are formed into a network
which is then pressed and dried. The important chemistry
involved in this process is firstly the retention of colloidal
material during filtration and secondly the modification of fibre
and sheet properties so as to widen the scope for the use of
paper and board products. As is the fashion these days, each
chapter is written by an internationally recognised expert in
the field, and my thanks are extended to all of the
contributors. for their hours of patient and unseen research
during the preparation of their manuscripts.
Over the past two decades, there has been a shift in research
and industrial practice, and products traditionally
manufactured primarily from wood are increasingly combined
with other nonwood materials of either natural or synthetic
origin. Wood and other plant-based fiber is routinely
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combined with adhesives, polymers, and other "ingredients"
to produce composite materials. Introduction to Wood and
Natural Fiber Composites draws together widely scattered
information concerning fundamental concepts and technical
applications, essential to the manufacture of wood and
natural fiber composites. The topics addressed include basic
information on the chemical and physical composition of
wood and other lignocellulosic materials, the behavior of
these materials under thermocompression processes,
fundamentals of adhesion, specific adhesive systems used to
manufacture composite materials, and an overview of the
industrial technologies used to manufacture major product
categories. The book concludes with a chapter on the
burgeoning field of natural fiber-plastic composites.
Introduction to Wood and Natural Fiber Composites is a
valuable resource for upper-level undergraduate students and
graduate students studying forest products and wood
science, as well as for practicing professionals working in
operational areas of wood- and natural-fiber processing. For
more information on the Wiley Series in Renewable
Resources, visit www.wiley.com/go/rrs Topics covered
include: Overview of lignocellulosic material, their chemical
and physical composition Consolidation behavior of wood and
fiber in response to heat and pressure Fundamentals of
adhesion Adhesives used to bond wood and lignocellulosic
composites Manufacturing technology of major product types
Fiber/plastic composites
The protean nature of the applications of NMR is regularly
reflected in Annual Reports on NMR Spectroscopy. Volume
37 is no exception, and it is an ineluctable fact that all areas
of science appear to benefit upon submission to the
blandishments of NMR. The examples provided here
encompass solid state NMR, solid state NMR imaging, NMR
studies of interfaces, NMR investigations of cells and
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organisms, 199 Mercury NMR, and some applications of
NMR to the area of coal science.
As naturally occurring and abundant sources of non–fossil
carbon, lignin and lignans offer exciting possibilities as a
source of commercially valuable products, moving away from
petrochemical–based feedstocks in favour of renewable raw
materials. Lignin can be used directly in fields such as
agriculture, livestock, soil rehabilitation, bioremediation and
the polymer industry, or it can be chemically modified for the
fabrication of specialty and high–value chemicals such as
resins, adhesives, fuels and greases. Lignin and Lignans as
Renewable Raw Materials presents a multidisciplinary
overview of the state–of–the–art and future prospects of lignin
and lignans. The book discusses the origin, structure,
function and applications of both types of compounds,
describing the main resources and values of these products
as carbon raw materials. Topics covered include: Structure
and physicochemical properties Lignin detection methods
Biosynthesis of lignin Isolation methods Characterization and
modification of lignins Applications of modified and
unmodified lignins Lignans: structure, chemical and biological
properties Future perspectives This book is a comprehensive
resource for researchers, scientists and engineers in
academia and industry working on new possibilities for the
application of renewable raw materials. For more information
on the Wiley Series in Renewable Resources, visit
www.wiley.com/go/rrs
For researchers already familiar with biomass conversion
technologies and for professionals in other fields, such as
agriculture, food, and chemical industries, here is a
comprehensive review of the emerging biorefinery industry.
The book's content has been conveniently organized
according to technologies (biomass feedstock and
pretreatment, hydrolytic enzymes in biorefinery, and biofuels),
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with each chapter highlighting an important biobased
industrial product. For undergraduate and graduate students,
the book is a thorough introduction to biorefinery
technologies.
This book is addressed to Master and PhD students as well
as researchers from academia and industry. It aims to provide
the key definitions to understand the issues related to
interface modifications in natural fibre based composites
considering the particular supramolecular and microstructures encountered in plant fibres. A particular emphasis
is given to the modification and functionalization strategies of
natural fibres and their impact on biocomposites behaviour
and properties. Commonly used and newly developed
treatment processes are described in view of scaling-up
natural fibre treatments for their implementation in industry.
Finally, a detailed and comprehensive description of the tools
and methodologies developed to investigate and characterize
surfaces and interfaces in natural fibre based composites is
reviewed and discussed.
This monograph is aimed at providing researchers new to the
subject with information on the structure and mechanisms in
the chemistry, biochemistry or processing of carbohydrates.
The book contains everything the reader needs to know
about a non-synthetic carbohydrate research project. It gives
excellent coverage of carbohydrate chemistry and
biochemistry, particularly including the principles of reactivity
in the process industries, such as pulp, paper and food. It
also employs use of the same concepts to describe enzymic
and non-enzymic reactivity.
Since the industrial revolution, chlorine remains an iconic
molecule even though its production by the electrolysis of
sodium chloride is extremely energy intensive. The rationale
behind this book is to present useful and industrially relevant
examples for alternatives to chlorine in synthesis. This multiPage 18/19
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authored volume presents numerous contributions from an
international spectrum of authors that demonstrate how to
facilitate the development of industrially relevant and
implementable breakthrough technologies. This volume will
interest individuals working in organic synthesis in industry
and academia who are working in Green Chemistry and
Sustainable Technologies.
Wood has played a major role throughout human history.
Strong and versatile, the earliest humans used wood to make
shelters, cook food, construct tools, build boats, and make
weapons. Recently, scientists, politicians, and economists
have renewed their interest in wood because of its unique
properties, aesthetics, availability, abundance, and perha
In its Second Edition, Handbook of Pulping and Papermaking
is a comprehensive reference for industry and academia. The
book offers a concise yet thorough introduction to the process
of papermaking from the production of wood chips to the final
testing and use of the paper product. The author has updated
the extensive bibliography, providing the reader with easy
access to the pulp and paper literature. The book emphasizes
principles and concepts behind papermaking, detailing both
the physical and chemical processes. A comprehensive
introduction to the physical and chemical processes in pulping
and papermaking Contains an extensive annotated
bibliography Includes 12 pages of color plates
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