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this book is a world first since the furfural industry has been traditionally secretive to the point of appearing shrouded in
clouds of mystery even renowned encyclopedic works have published but scant and often erroneous information on the
subject striking a healthy balance between theory and practice the book leads the reader from reaction mechanisms and
kinetics to the technology of making furfural by various old and new processes using conventional raw materials or sulfite
waste liquor detailed discussions of means of increasing the yield are of great chemical and technological interest as well as
of immense economic importance from furfural proper the treatise shifts to the fascinating field of wanted and unwanted by
products ranging from largely unutilized carboxylic acids to troublesome impurities such as 5 methyl furfural and 2 furyl
methyl ketone and then to extremely valuable serendipitous flavor compounds such as diacetyl and 2 3 pentanedione a wide
variety of derivatives are discussed considerable space is devoted to polytetrahydrofuran an important building block of
stretchable synthetic fibers while furan resins from both furfural and furfuryl alcohol are given the attention commensurate
with their industrial importance notable supplementary chapters cover the in line measurement of furfural the treatment of
furfural waste water and various aspects of corrosion a chapter on the applications of furfural elaborates not only traditional
uses in extracting petroleum and vegetable oils but also the sensational discovery that furfural is a highly effective indirect
nematocide without becoming toxic it changes the microflora of the soil by stimulating bacteria antagonistic to nematodes
thereby reducing the nematode population to zero at an unprecedented low price it is believed that this application will be
the principal outlet for furfural in the future a comprehensive list of physical properties some never published before make
the book an indispensable companion for producers users and researchers alike

the sugar dehydration products furfural and 5 hydroxymethyl furfural hmf are commonly formed during high temperature
processing of lignocellulose most often in thermochemical pretreatment liquefaction or pyrolysis typically these two
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aldehydes are considered major inhibitors in microbial conversion processes many microbes can convert these compounds
to their less toxic dead end alcohol counterparts furfuryl alcohol and 5 hydroxymethyl furfuryl alcohol recently the genes
responsible for aerobic catabolism of furfural and hmf were discovered in cupriavidus basilensis hmf14 to enable complete
conversion of these compounds to the tca cycle intermediate 2 oxo glutarate in this work we engineer the robust soil
microbe pseudomonas putida kt2440 to utilize furfural and hmf as sole carbon and energy sources via complete genomic
integration of the 12 kb hmf gene cluster previously reported from burkholderia phytofirmans the common intermediate 2
furoic acid is shown to be a bottleneck for both furfural and hmf metabolism when cultured on biomass hydrolysate
containing representative amounts of furfural and hmf from dilute acid pretreatment the engineered strain outperforms the
wild type microbe in terms of reduced lag time and enhanced growth rates due to catabolism of furfural and hmf overall this
study demonstrates that an approach for biological conversion of furfural and hmf relative to the typical production of dead
end alcohols enables both enhanced carbon conversion and substantially improves tolerance to hydrolysate inhibitors
furthermore this approach should find general utility both in emerging aerobic processes for the production of fuels and
chemicals from biomass derived sugars and in the biological conversion of high temperature biomass streams from
liquefaction or pyrolysis where furfural and hmf are much more abundant than in biomass hydrolysates from pretreatment

there is a wide consensus that furfural a renewable commodity currently obtained from lignocellulosic agro residues with a
production volume of around 300 kton per year is a key feedstock for leveraging lignocellulosic residues in future
biorefineries several chemicals are already being manufactured from furfural due to its advantageous production cost
furthermore a vast number of others are also technically viable to produce from oil this book compiles the vast existing
information into relevant stages of transformations of furfural as renewable chemicals biofuels and bioresins focusing on the
relevant chemical and engineering aspects of processes to obtain them including reactors and catalysis it offers essential
information for improving the economic and environmental viability of current commercial applications and upcoming future
applications it should be of particular interests to graduate and advanced undergraduate students as well as engineers and
academic researchers alike who are working in the field

this book focuses on the notion of the environmental sustainability of the economy the sustainable development goals
formulated by the un led to the formation of a concept of the environmental sustainability of the economy this concept
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implies the harmony of economy and environment achieved due to the support for the sdgs in the economy this book is
original due to its reconsidering the environmental sustainability of the economy from the position of crises the theoretical
significance of the book consists in the development of an anti crisis approach to the provision of the environmental
sustainability of the economy responsible nature use based on digital markets and smart governance the proprietary
approach allows for the comprehensive description of the potential of the leading technologies artificial intelligence ai robots
the internet of things iot and blockchain to support during their use in smart governance crisis management of the
environmental sustainability of economy the book s practical significance is due to the description and detailed discussion of
the modern international experience of responsible nature use given the specifics of developed and developing countries the
anti crisis approach to the provision of the environmental sustainability of the economy is based on digital markets fintech
edtech govtech agrotech and energytech the practice of which is described in the book with the help of multiple examples
from the international experience and case studies the book is aimed at scholars who study environmental economics in this
book they find an innovative view of the environmental sustainability of the economy in its close connection with economic
crises

advances in biofuels production optimization and applications discusses the optimization of chemical biochemical
thermochemical and hydrothermal processes for biofuels with a strong focus on applications the book bridges the gap
between technological developments and prospects of commercialization initial chapters review efficient hydrolysis and
biofuel and bio alcohol production before reviewing key processes such as biomass gasification syngas conversion to biofuel
and pyrolysis techniques several biofuel applications are presented including those within the transport industry as well as
domestic and industrial boilers the book then finishes with a review of the circular economy biofuel policies and ethical
considerations this will act as a systematic reference on the range of biomass conversion processes and technologies in
biofuels production it is an essential read for students researchers and engineers interested in renewable energy
biotechnology biofuels production and chemical engineering provides recent advances in the processes and technologies
currently used for biofuel production addresses the technology transfer of integrated biofuel upgrading and production at
large scale highlights policy and economics of biofuel production biofuel value chains and how to accomplish cost
competitive results and sustainable development examines recent development in engines and boiler technologies for the
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eco friendly applications of these biofuels in the industry and transport sectors

the valorization of lignocellulosic biomass in the form of forest and agricultural wastes industrial processing side streams and
dedicated energy crops toward chemicals fuels and added value products has become a major research area with increasing
exploitation potential the efficient and tailored depolymerization of biomass or its primary structural components
hemicellulose cellulose and lignin to platform chemicals i e sugars phenolics furans ketones organic acids etc is highly
dependent on the development of novel or modified chemo and bio catalytic processes that take into account the
peculiarities and recalcitrance of biomass as feedstock compared for example to petroleum fractions the present research
topic in frontiers in chemistry section of green and sustainable chemistry entitled nano bio catalysis in lignocellulosic biomass
valorization aims to further contribute to the momentum of research and development in the bio catalytic conversion of
biomass by featuring original research papers as well as two review papers authored and reviewed by experts in the field the
research topic addresses various representative reactions and processes in biomass valorization highlighting the importance
of developing novel efficient and stable nano bio catalysts with tailored properties according to the nature of the reactant
feedstock and the targeted products

today there is growing interest in aqueous phase catalytic conversions for the valorization of renewable biomass based
feedstocks for biorefineries to produce in a sustainable way biofuels chemicals power energy materials pharmaceuticals and
food this is because of the highly polar nature of water which makes it an ideal medium to convert polar biomass based
lignocellulose cellulose hemicellulose lignin with high oxygen content and their upgraded products such as hydrophilic
carbohydrates platform chemicals and their derivatives another reason which makes water the solvent of choice is that water
itself is involved either as a reagent or as a byproduct even in large amounts in typical conversions for the valorization of
biomass the obtained intermediates further react in the aqueous medium often without any separation and purification to
manufacture more valuable products this results in substantial energy savings lower emissions and economic benefits
furthermore water could act as a catalyst in conversions of biomass based feedstocks such as in liquefaction reactions under
subcritical conditions moreover novel types of catalytic reactivity have been observed in the aqueous solvent not only with
water soluble transition metal catalytic complexes but also with conventional heterogeneous catalysts and catalytic
nanoparticles in a broad spectrum of different reactions such as inter alia aldol condensations and hydrogenation reactions

5 The Chemistry And Technology Of Furfural And Its



The Chemistry And Technology Of Furfural And Its

for example in the aqueous phase hydrogenation of the biomass based key platform chemical levulinic acid into y
valerolactone and beyond employing heterogeneous catalysts and nanoparticles the presence of water has a beneficial effect
and accelerates the reaction rates whereas in organic solvents much lower activities were observed this promotional effect of
water in the hydrogenation of levulinic acid was proved by many experimental and theoretical studies using a broad
spectrum of different types of catalytic systems

bioenergy research advances and applications brings biology and engineering together to address the challenges of future
energy needs the book consolidates the most recent research on current technologies concepts and commercial
developments in various types of widely used biofuels and integrated biorefineries across the disciplines of biochemistry
biotechnology phytology and microbiology all the chapters in the book are derived from international scientific experts in
their respective research areas they provide you with clear and concise information on both standard and more recent
bioenergy production methods including hydrolysis and microbial fermentation chapters are also designed to facilitate early
stage researchers and enables you to easily grasp the concepts methodologies and application of bioenergy technologies
each chapter in the book describes the merits and drawbacks of each technology as well as its usefulness the book provides
information on recent approaches to graduates post graduates researchers and practitioners studying and working in field
of the bioenergy it is an invaluable information resource on biomass based biofuels for fundamental and applied research
catering to researchers in the areas of bio hydrogen bioethanol bio methane and biorefineries and the use of microbial
processes in the conversion of biomass into biofuels reviews all existing and promising technologies for production of
advanced biofuels in addition to bioenergy policies and research funding cutting edge research concepts for biofuels
production using biological and biochemical routes including microbial fuel cells includes production methods and
conversion processes for all types of biofuels including bioethanol and biohydrogen and outlines the pros and cons of each
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