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Biodiesel Production Using Supercritical Alcohols Aiche
This book provides a single-source reference to green technologies in advanced biofuel technology. The main focus is on the
description of the state of the art in catalytic processes for the "green" production of biofuels. The authors describe two different,
practical approaches for catalysts, which allow for effective and easy separation of the catalyst by simple filtration, and enable
reuse for several cycles. Readers will gain understanding as to the mechanisms involved in the synthesis and structure formation
of the catalyst, in order to maximize yield of biodiesel production. The authors also address the question of how catalytic material
should be distributed inside a porous support to obtain optimal performance. The effects of physicochemical and operating
parameters are analyzed to gain insight into the underlying phenomena governing the performance of optimally designed
catalysts.“br>
The second edition of this invaluable handbook covers converting vegetable oils, animal fats, and used oils into biodiesel fuel. The
Biodiesel Handbook delivers solutions to issues associated with biodiesel feedstocks, production issues, quality control, viscosity,
stability, applications, emissions, and other environmental impacts, as well as the status of the biodiesel industry worldwide.
Incorporates the major research and other developments in the world of biodiesel in a comprehensive and practical format
Includes reference materials and tables on biodiesel standards, unit conversions, and technical details in four appendices
Presents details on other uses of biodiesel and other alternative diesel fuels from oils and fats
"The catalyst-free transesterification of oil (triglycerides) in supercritical methanol at a temperature and pressure above 239°C and
8.1MPa, respectively, provides a new way of producing biodiesel. High reaction temperature and pressure help to accelerate the
transesterification because the supercritical methanol becomes non-polar and has enhanced contact with oil. The supercritical
transesterification of soybean oil was carried out in a 170 ml volume high-pressure batch reactor. The pressure within the batch
reactor was selfgenerated from heating the contents since no pumps were used. Transesterification of soybean oil with
supercritical methanol readily produced biodiesel. Since the supercritical transesterification is carried out without a traditional
acid/base catalyst and does not produce any saponified byproducts, the recovery of pure biodiesel product becomes much
simpler. After the reaction, the products readily separated into two phases of biodiesel (fatty acid methyl esters) and glycerol.
Process variables such as pressure, volume, and temperature were studied. Also, the effect of supercritical CO2 as a potential cosolvent was investigated. Several 7 ml volume mini-reactors were fabricated and used to evaluate the supercritical
transesterification reaction and develop an analytical method for lipid composition determination. Reaction temperature, reaction
time, and the methanol-to-oil molar ratio were studied. The effect of water, free fatty acids, hexane, co-solvents, and reaction with
different alcohols (n-propanol, isopropanol, allyl alcohol) were also studied. A sequential analytical process was developed by
extracting lipids directly from oil seeds using hexanes and converting them to fatty acid esters, using supercritical
alcohol"--Abstract, p. iv.
As the range of feedstocks, process technologies and products expand, biorefineries will become increasingly complex
manufacturing systems. Biorefineries and Chemical Processes: Design, Integration and Sustainability Analysis presents process
modelling and integration, and whole system life cycle analysis tools for the synthesis, design, operation and sustainable
development of biorefinery and chemical processes. Topics covered include: Introduction: An introduction to the concept and
development of biorefineries. Tools: Included here are the methods for detailed economic and environmental impact analyses;
combined economic value and environmental impact analysis; life cycle assessment (LCA); multi-criteria analysis; heat integration
and utility system design; mathematical programming based optimization and genetic algorithms. Process synthesis and design:
Focuses on modern unit operations and innovative process flowsheets. Discusses thermochemical and biochemical processing of
biomass, production of chemicals and polymers from biomass, and processes for carbon dioxide capture. Biorefinery systems:
Presents biorefinery process synthesis using whole system analysis. Discusses bio-oil and algae biorefineries, integrated fuel cells
and renewables, and heterogeneous catalytic reactors. Companion website: Four case studies, additional exercises and examples
are available online, together with three supplementary chapters which address waste and emission minimization, energy storage
and control systems, and the optimization and reuse of water. This textbook is designed to bridge a gap between engineering
design and sustainability assessment, for advanced students and practicing process designers and engineers.
In response to the global increase in the use of biofuels as substitute transportation fuels, advanced chemical, biochemical and
thermochemical biofuels production routes are fast being developed. Research and development in this field is aimed at improving
the quality and environmental impact of biofuels production, as well as the overall efficiency and output of biofuels production
plants. The range of biofuels has also increased to supplement bioethanol and biodiesel production, with market developments
leading to the increased production and utilisation of such biofuels as biosyngas, biohydrogen and biobutanol, among others.
Handbook of biofuels production provides a comprehensive and systematic reference on the range of biomass conversion
processes and technology. Part one reviews the key issues in the biofuels production chain, including feedstocks, sustainability
assessment and policy development. Part two reviews chemical and biochemical conversion and in turn Part three reviews
thermal and thermo-chemical conversion, with both sections detailing the wide range of processes and technologies applicable to
the production of first, second and third generation biofuels. Finally, Part four reviews developments in the integration of biofuels
production, including biorefineries and by-product valorisation, as well as the utilisation of biofuels in diesel engines. With its
distinguished international team of contributors, Handbook of biofuels production is a standard reference for biofuels production
engineers, industrial chemists and biochemists, plant scientists, academics and researchers in this area. A comprehensive and
systematic reference on the range of biomass conversion processes and technologies Addresses the key issues in the biofuels
production chain, including feedstocks, sustainability assessment and policy development Reviews chemical and bio-chemical
conversion techniques as well as thermal and thermo-chemical conversion, detailing the range of processes and technologies
applicable to biofuels production
Focusing on the key challenges that still impede the realization of the billion-ton renewable fuels vision, this book integrates
technological development and business development rationales to highlight the key technological.developments that are
necessary to industrialize biofuels on a global scale. Technological issues addressed in this work include fermentation and
downstream processing technologies, as compared to current industrial practice and process economics. Business issues that
provide the lens through which the technological review is performed span the entire biofuel value chain, from financial
mechanisms to fund biotechnology start-ups in the biofuel arena up to large green field manufacturing projects, to raw material
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farming, collection and transport to the bioconversion plant, manufacturing, product recovery, storage, and transport to the point of
sale. Emphasis has been placed throughout the book on providing a global view that takes into account the intrinsic characteristics
of various biofuels markets from Brazil, the EU, the US, or Japan, to emerging economies as agricultural development and biofuel
development appear undissociably linked.
Fatty acids and lipids: structures, extraction and fractionation into classes -- Gas chromatography: theoretical aspects and
instrumentation -- Preparation of methyl ester and other derivatives -- Gas chromatographic analysis of fatty acid derivatives -Isolation of fatty acids and identification by spectroscopic and chemical degradative techniques -- Gas chromatography--mass
spectrometry and fatty acids -- Gas chromatographic analysis of molecular species of lipids -- Alternative or complementary
methods for the analysis of molecular species of lipids -- Some miscellaneous separations of lipids by gas chromatography.
Frontiers in Bioenergy and Biofuels presents an authoritative and comprehensive overview of the possibilities for production and use of
bioenergy, biofuels, and coproducts. Issues related to environment, food, and energy present serious challenges to the success and stability
of nations. The challenge to provide energy to a rapidly increasing global population has made it imperative to find new technological routes
to increase production of energy while also considering the biosphere's ability to regenerate resources. The bioenergy and biofuels are
resources that may provide solutions to these critical challenges. Divided into 25 discreet parts, the book covers topics on characterization,
production, and uses of bioenergy, biofuels, and coproducts. Frontiers in Bioenergy and Biofuels provides an insight into future developments
in each field and extensive bibliography. It will be an essential resource for researchers and academic and industry professionals in the
energy field.
Supercritical Fluid Technology for Energy and Environmental Applications covers the fundamental principles involved in the preparation and
characterization of supercritical fluids (SCFs) used in the energy production and other environmental applications. Energy production from
diversified resources — including renewable materials — using clean processes can be accomplished using technologies like SCFs. This book
is focused on critical issues scientists and engineers face in applying SCFs to energy production and environmental protection, the innovative
solutions they have found, and the challenges they need to overcome. The book also covers the basics of sub- and supercritical fluids, like
the thermodynamics of phase and chemical equilibria, mathematical modeling, and process calculations. A supercritical fluid is any substance
at a temperature and pressure above its critical point where distinct liquid and gas phases do not exist. At this state the compound
demonstrates unique properties, which can be "fine-tuned," making them suitable as organic solvents in a range of industrial and laboratory
processes. This volume enables readers to select the most appropriate medium for a specific situation. It helps instructors prepare course
material for graduate and postgraduate courses in the area of chemistry, chemical engineering, and environmental engineering. And it helps
professional engineers learn supercritical fluid-based technologies and use them in solving the increasingly challenging environmental issues.
Relates theory, chemical characteristics, and properties of the particular supercritical fluid to its various applications Covers the fundamentals
of supercritical fluids, like thermodynamics of phase and chemical equilibria, mathematical modeling, and process calculations Includes the
most recent applications of supercritical fluids, including energy generation, materials synthesis, and environmental protection
Enzymes are currently used in various industries, most commonly in food, detergents, and pharmaceuticals production. Lipases are hydrolytic
enzymes that demonstrate great potential as an alternative to conventional catalysts in a number of industrial applications. A complete
understanding of enzymes, and their proteins structure and environmental behavior, can greatly aid in the further development of industrial
applications. Supercritical Fluids Technology in Lipase Catalized Processes provides basic information about enzymes, their sources,
reaction kinetics, and main industrial applications. The book focuses in lipases. their main sources, structure, and features, with an emphasis
on their specificity and interfacial activity, and presents proven techniques for isolating, extracting, and purifying. Comprised of six compact
chapters, this comprehensive guide introduces: Immobilization techniques and immobilized lipases that allow repeated use (which is essential
from an economic point of view) Different bioreactor configurations using immobilized lipases The latest information on the available
technologies in lipolytic reactions The advantages of nonaqueous media in biochemical synthesis over aqueous and solvent-free systems
Material on the use of lipases in nonaqueous media to overcome the drawbacks usually encountered with the use of conventional chemical
catalysts The use of supercritical fluids (SCFs) as a green alternative reaction medium Factors affecting the physical properties of lipases in
this medium and, hence, their activity and stability A case study using supercritical carbon dioxide (SC-CO2) for biodiesel production Novel,
cutting-edge technology, using immobilized enzymes to reduce the overall production cost Supercritical Fluids Technology in Lipase
Catalized Processes outlines the main industrial applications of common enzymes and discusses relevant challenges and innovations
emerging in the field.
Among renewable energy resources, Biodiesel fuel made from rapeseed is of special importance in Europe. Economical, technological,
ecological and toxicological arguments have been advanced implying that, at present, Biodiesel is at best just a "niche" product that can only
compete with traditional fossil diesel fuel because of significant tax incentives. Given the present state of knowledge in these very different
areas, the decisive question to be asked is whether the competitiveness, and thus marketability, of Biodiesel can be enhanced by
biotechnological manipulations of the rape plant.
The newest addition to the Green Chemistry and Chemical Engineering series from CRC Press, Biofuels and Bioenergy: Processes and
Technologies provides a succinct but in-depth introduction to methods of development and use of biofuels and bioenergy. The book illustrates
their great appeal as tools for solving the economic and environmental challenge
This book reviews recent research advances in sustainable agriculture, with focus on crop production, biodiversity and biofuels in Africa and
Asia.
Discusses the formation, composition, properties and processing of the principal fossil and biofuels, ideal for graduate students and
professionals.
The edited volume presents the progress of first and second generation biofuel production technology in selected countries. Possibility of
producing alternative fuels containing biocomponents and selected research methods of biofuels exploitation characteristics (also aviation
fuels) was characterized. The book shows also some aspects of the environmental impact of the production and biofuels using, and describes
perspectives of biofuel production technology development. It provides the review of biorefinery processes with a particular focus on
pretreatment methods of selected primary and secondary raw materials. The discussion includes also a possibility of sustainable
development of presented advanced biorefinery processes.
The application of the principles of phase equilibrium engineering to the development of two innovative technologies for the production of
biofuels is discussed in this chapter. The first technology is the production of biodiesel by transesterification of vegetable oils with supercritical
methanol; the second, the extraction and dehydration of alcohols by near-critical dual effect solvents that exhibit good solvent power to
extract alcohols and water entrainment effect to dehydrate the extracted alcohol. In the first case, the complexity of the reacting system, the
large size asymmetry, and strong molecular interactions of the mixture components: methanol, vegetable oils, fatty esters, and glycerin
precluded the design and analysis of the process conditions based on thermodynamic model predictions. Therefore, in this case, a
systematic approach based on experimental studies was used to unveil the phase scenario and the physical properties required for the
design and optimization of this technology. The conceptual design of extraction and dehydration of alcohols by near-critical solvents followed
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a different path. The process development was initially based on very limited experimental information. In this case, an equation of state for
highly nonideal systems was the main tool for exploration of the process conditions over a wide range of pressures, temperatures, and
compositions. This equation of state was based on a group contribution approach (GC-EOS) that allowed extrapolating the scarce
experimental information available not only in pressure, temperature, and composition but also in molecular structure. The basic conceptual
design was later confirmed by experimental information and pilot plant studies. In this case, the design of the experimental studies was
guided by the process conceptual design. The experimental results provided key information for the upgrading of the thermodynamic model.
Biomass, Biofuels, Biochemicals: Biofuels: Alternative Feedstocks and Conversion Processes for the Production of Liquid and Gaseous
Biofuels, Second Edition, provides general information, basic data and knowledge on one of the most promising renewable energy
sources—liquid and gaseous biofuels—and their production and application. The book delineates green technologies for abating environmental
crisis and enabling the transformation into a sustainable future. It provides date-based scientific information on the most advanced and
innovative technology on biofuels, as well as the process scale-up and commercialization of various liquid and gaseous biofuels, detailing the
functional mechanisms involved, various operational configurations, influencing factors and integration strategies. All chapters have been
updated, with new chapters covering topics of current interest, including sustainability and biohydrogen. Presents a holistic view of biofuels in
research, operation, scale-up and application Widens the scope of the existing technologies, providing state-of-the-art information and
knowledge Provides strategic integrations of various bioprocesses that are essential in establishing a circular biorefinery Contains
interdisciplinary knowledge on the environment, molecular biology, engineering, biotechnology, microbiology and economic aspects
Integrates various subjects, including biotechnology, bioengineering, molecular biology, environmental science, sustainability science and
chemical engineering
Biodiesel is one of the main biofuels capable of substituting fossil fuel usage in compression ignition vehicles, and is used in a variety of fuel
blends worldwide. First-generation biodiesel has been used in national markets for some time, with fuel quality standards in place for this
purpose. There remain, however, several restrictions to sustainable and long term market development, which is influenced by many factors,
including food vs. fuel pressures. The development of new generations of biodiesel, aimed at more sustainable and effective feedstock
utilisation alongside improved production efficiency and fuel quality, is critical to the future both of this industry and of the continuing use of
biodiesel fuels in transportation. This book provides a timely reference on the advances in the development of biodiesel fuels, production
processes and technologies. Part one reviews the life cycle sustainability assessment and socio-economic and environmental policy issues
associated with advanced biodiesel production, as well as feedstocks and fuel quality standards. This coverage is extended in Part two, with
chapters focussing on the development of methods and catalysts essential to the improvement and optimisation of biodiesel production
processes and technologies. With its distinguished editors and international team of contributors, Advances in biodiesel production a standard
reference for chemical, biochemical and industrial process engineers, as well as scientists and researchers in this important field. Provides a
timely reference on the advances in the development of biodiesel fuels, production processes and technologies Reviews the life cycle
sustainability assessment and socio-economic and environmental policy issues associated with advanced biodiesel production, as well as
feedstocks and fuel quality standards Discusses the development of methods and catalysts essential to the improvement and optimisation of
biodiesel production processes and technologies
Current industrial biodiesel production utilizes an alkali catalyst that can participate in saponification side reactions. The side reactions are
reduced by using highly refined vegetable oil feedstocks. Also, the catalyst must be extracted from the final product in a washing step. A
catalyst-free alternative for the production of biodiesel was developed. It involves two reaction steps: 1) triglyceride hydrolysis (fat splitting) at
subcritical conditions to separate glycerol from fatty acids, and 2) fatty acid esterification in supercritical alcohol to form fatty acid alkyl esters.
The catalyst-free process can potentially be used with a variety of low-cost vegetable and animal fats without undesired side reactions. The
focus of this project was on the esterification reaction. Experiments were carried out with methanol and ethanol in a batch reaction system at
supercritical conditions. High conversions could be attained at short reaction times. It was determined that the reaction followed second-order
reversible kinetics. In addition, a novel Raman spectroscopic method was developed for the analysis of esterification reaction products.
The primary objective of this study was to investigate the conversion of chicken fat and tall oil, both individually and in a blend, into biodiesel.
The conventional base-catalyzed method of biodiesel production has shown to be inappropriate for the conversion of high free fatty acidcontaining feedstocks such as tall oil, due to the undesired saponification reaction that takes place. Likewise, the acid-catalyzed method of
biodiesel production has been shown to be inappropriate for the conversion of triglyceride-containing feedstocks, such as chicken fat, due to
the long reaction times and large excess of methanol required. Therefore, an alternate reaction pathway was investigated for these two very
different feedstocks. Supercritical methanol treatment, which requires no separate catalyst, was the method chosen. Following the
development of proper protocol, both chicken fat and tall oil fatty acids were reacted in supercritical methanol to produce biodiesel under a
matrix of temperatures and methanol to fee stock ratios. Results indicate that the chicken fat and tall oil fatty acids can be converted
successfully in a single step with yields in excess of 89% (out of 91% max) and 94% respectively. The optimum temperature and excess
methanol was determined, and the results suggest the use of a two step process involving the initial hydrolysis of triglyceride-containing feeds
followed by the supercritical esterification of the resulting/existing free fatty acids. The results of one such test proved to be satisfactory, and
are reported herein. Furthermore, crude tall oil was also tested in the system to investigate its viability as a biodiesel feedstock with limited
success. Cold flow properties, such as viscosity and cloud point, are reported for the resultant fuels. The viscosities of all of the fuels
exceeded the ASTM D6751 acceptable specifications for biodiesel; therefore blending with other biodiesel fuels such as methyl soyate would
be required for widespread use of the fuels produced under the conditions reported herein as commercial biodiesel.
Energy technologies have attracted great attention due to the fast development of sustainable energy. Biodiesel technologies have been
identified as the sustainable route through which overdependence on fossil fuels can be reduced. Biodiesel has played a key role in handling
the growing challenge of a global climate change policy. Biodiesel is defined as the monoalkyl esters of vegetable oils or animal fats.
Biodiesel is a cost-effective, renewable, and sustainable fuel that can be made from vegetable oils and animal fats. Compared to petroleumbased diesel, biodiesel would offer a non-toxicity, biodegradability, improved air quality and positive impact on the environment, energy
security, safe-to-handle, store and transport and so on. Biodiesels have been used as a replacement of petroleum diesel in transport
vehicles, heavy-duty trucks, locomotives, heat oils, hydrogen production, electricity generators, agriculture, mining, construction, and forestry
equipment. This book describes a comprehensive overview, covering a broad range of topics on biodiesel technologies and allied
applications. Chapters cover history, properties, resources, fabrication methods, parameters, formulations, reactors, catalysis,
transformations, analysis, in situ spectroscopies, key issues and applications of biodiesel technology. It also includes biodiesel methods,
extraction strategies, biowaste utilization, oleochemical resources, non-edible feedstocks, heterogeneous catalysts, patents, and casestudies. Progress, challenges, future directions, and state-of-the-art biodiesel commercial technologies are discussed in detail. This book is
an invaluable resource guide for professionals, faculty, students, chemical engineers, biotechnologists, and environmentalists in these
research and development areas.

The book provides fundamental chemistry and properties of near-critical water (NCW) and supercritical water (SCW), criteria and
challenges/solutions in reactor design for NCW and SCW processes, and up-to-date reviews and practice of a wide range of their
applications in bio refineries including: production of hydrochars from biomass, SCW oxidation (SCWO) for waste treatment, SCW
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gasification (SCWG) of biomass and waste for hydrogen and methane production, hydrothermal liquefaction of biomass,
production of chemicals and SCWO of biofuels for energy. It also presents techno-economic analysis of hydrogen production via
SCWG of biomass. The book will be highly essential for both academic researchers and industrial practitioners for developing
novel bio refinery technologies and processes employing NCW or SCW for treatment of various organic waste streams and
production of bio-energy and bio-based chemicals from bio-renewable resources. Prof. Dr. Zhen Fang is leader and founder of
biomass group, Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences, China. Dr. Chunbao (Charles) Xu is
currently an Associate Professor of Chemical Engineering and NSERC/FP Innovations Industrial Research Chair in Forest Bio
refinery at Western University, Canada.
This book presents in-depth information on the state of the art of global biodiesel production and investigates its impact on climate
change. Subsequently, it comprehensively discusses biodiesel production in terms of production systems (reactor technologies) as
well as biodiesel purification and upgrading technologies. Moreover, the book reviews essential parameters in biodiesel production
systems as well as major principles of operation, process control, and trouble-shooting in these systems. Conventional and
emerging applications of biodiesel by-products with a view to further economize biodiesel production are also scrutinized.
Separate chapters are dedicated to economic risk analysis and critical comparison of biodiesel production systems as well as
techno-economical aspects of biodiesel plants. The book also thoroughly investigates the important aspects of biodiesel
production and combustion by taking advantage of advanced sustainability analysis tools including life cycle assessment (LCA)
and exergy techniques. In closing, the application of Omics technologies in biodiesel production is presented and discussed. This
book is relevant to anyone with an interest in renewable, more sustainable fuel and energy solutions.
This book aspires to be a comprehensive summary of current biofuels issues and thereby contribute to the understanding of this
important topic. Readers will find themes including biofuels development efforts, their implications for the food industry, current and
future biofuels crops, the successful Brazilian ethanol program, insights of the first, second, third and fourth biofuel generations,
advanced biofuel production techniques, related waste treatment, emissions and environmental impacts, water consumption,
produced allergens and toxins. Additionally, the biofuel policy discussion is expected to be continuing in the foreseeable future and
the reading of the biofuels features dealt with in this book, are recommended for anyone interested in understanding this diverse
and developing theme.
Edited by the inventor of the 12 principles of Green Chemistry, Paul Anastas, the complete 12-volumes of Handbook of Green
Chemistry will provide a one-stop resource covering green catalysis, green solvents, green products and green processes.
Handbook of Green Chemistry covers highly topical areas in green chemistry such as feedstocks, green chemical engineering,
green catalysis (homogeneous, heterogeneous and biocatalysis), separation techniques and solvents like supercritical fluids, ionic
liquids and reactions in water. It covers the big environmental and product design issues faced by chemists such as how to make
nanoscience greener, design safer, sustainable and less toxic chemicals and make chemical synthesis a greener and more
sustainable process. In the final 3 volumes, Handbook of Green Chemistry will cover green products, the chemical engineering
behind their processing and what makes a green product, vital in now this is key selling point for industry. Handbook of Green
Chemistry publishes in four sets of three volumes. The first three sets are available to purchase now: Handbook of Green
Chemistry: Green Catalysis Paul T. Anastas (Series Editor), Robert H. Crabtree (Editor) ISBN: 978-3-527-31577-2 Hardcover |
1082 pages | January 2009 Handbook of Green Chemistry: Green Solvents Paul T. Anastas (Series Editor), Walter Leitner
(Editor), Philip G. Jessop (Editor), Chao-Jun Li (Editor), Peter Wasserscheid (Editor), Annegret Stark (Editor) ISBN:
978-3-527-31574-1 Hardcover | 1412 pages | April 2010 Handbook of Green Chemistry: Green Processes Paul T. Anastas (Series
Editor), Chao-Jun Li (Volume Editor) Hardcover | 1300 pages | April 2012 ISBN: 978-3-527-31576-5 The remaining set, Handbook
of Green Chemistry: Green Products , will publish in May 2015. Introductory Offer! Order the full Hanbook of Green Chemistry, 12
Volume Set before 31st August 2015 and take advantage of the special introductory price as listed at the top of this webpage.
Prices will revert to £1605.00/€1890.00/$2720.00 thereafter.
Process synthesis and process intensification arebecomingstate-of-the-art scientific fields that provide the methods and tools to
improve process technologies in terms of high energy efficiency, low capital investment, low emissions, improved safety, and less
hazardous byproducts to achieve sustainable products and processes. The book covers manufacturing processes from both fossiland biomass-based feedstocks for graduate students.
Biodiesel: A Realistic Fuel Alternative for Diesel Engines describes the production and characterization of biodiesel. The book also
presents current experimental research work in the field, including techniques to reduce biodiesel’s high viscosity. Researchers in
renewable energy, as well as fuel engineers, will discover a myriad of new ideas and promising possibilities.
Biodiesel production is a very modern and technological area that is wining relevance and market due to its benefits, such as that
it is biodegradable, a renewable and alternative source of fuel with less pollutants and less particle pollution. Different studies have
been carried out using various oils as raw material, different alcohol as well as different catalysts, homogeneous ones such as
sodium hydroxide, potassium hydroxide, sulphuric acid and supercritical fluids, and heterogeneous ones such as solid resins and
enzymes as well as new technologies that are being developed every day. This book discusses the global energy situation in
regard to the biodiesel industry, as well as a specific focus on operational conditions, kinetics model and economic comparison in
order to see if they could be used as profitable alternatives.
Reviews recent advances in catalytic biodiesel synthesis, highlighting various nanocatalysts and nano(bio)catalysts developed for
effective biodiesel production Nano- and Biocatalysts for Biodiesel Production delivers an essential reference for academic and
industrial researchers in biomass valorization and biofuel industries. The book covers both nanocatalysts and biocatalysts,
bridging the gap between homogenous and heterogenous catalysis. Readers will learn about the techno-economical and
environmental aspects of biodiesel production using different feedstocks and catalysts. They will also discover how
nano(bio)catalysts can be used as effective alternatives to conventional catalysts in biodiesel production due to their unique
properties, including reusability, high activation energy and rate of reaction, easy recovery, and recyclability. Readers will benefit
from the inclusion of: Introductions to CaO nanocatalysts, zeolite nanocatalysts, titanium dioxide-based nanocatalysts and zincbased in biodiesel production An exploration of carbon-based heterogeneous nanocatalysts for the production of biodiesel
Practical discussions of bio-based nano catalysts for biodiesel production and the application of nanoporous materials as
heterogeneous catalysts for biodiesel production An analysis of the techno-economical considerations of biodiesel production
using different feedstocks Nano- and Biocatalysts for Biodiesel Production focuses on recent advances in the field and offers a
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complete and informative guide for academic researchers and industrial scientists working in the fields of biofuels and bioenergy,
catalysis, biotechnology, bioengineering, nanotechnology, and materials science.
The concerns relating to global warming, climate change, and increasing energy demands have led to significant research towards
the development of alternative energy to substitute the fossil energy sources. Biomass-based energy or biofuels are highly
promising due to many perceptible environmental and socio-economic advantages. Cutting-edge academic research and
advanced industrial product development have created tremendous scope for the implementation of biofuels at a global scale to
reduce the greenhouse gas emissions and supplement the escalating energy demands. The prime focus of this book is to provide
an overview of the different technologies utilized to harness the chemical energy from plant-based non-edible biomass and other
organic wastes in the form of solid, liquid, and gaseous biofuels. The opportunities and challenges of different biomass conversion
technologies, especially biomass-to-liquid, biomass-to-gas and gas-to-liquid routes, as well as biomass pretreatments,
densification, anaerobic digestion, reforming, transesterification, supercritical fluid extraction, microalgal carbon sequestration, lifecycle assessment and techno-economic analysis have been comprehensively discussed in this book. This book is an
amalgamation of fifteen different chapters each with distinctive investigations and a collective focus relating to the transition from
fossil fuels towards carbon-neutral biofuels. This book serves as a benchmark for academic and industrial researchers involved in
exploring the true potentials of plant residues and waste organic matter to produce alternative renewable fuels. To realize the real
promises of bioenergy, this book attempts to assess the biorefining approaches, biofuel production and application, and
environmental sustainability.
Explores Worldwide Trends Involving the Production and Use of Biofuels With the depletion of oil resources as well as the
negative environmental impact of fossil fuels, there is much interest in alternative energy sources. Focusing on some of the most
important alternate energy sources for the foreseeable future, the Handbook of Plant-Based Biofuels provides state-of-the-art
information on the status of the production of biofuels, in particular, bioethanol and biodiesel. Introduction to Biofuels After profiling
plant-based biofuels, the book gives an overview of the production of biofuels from biomass materials by thermochemical and
biochemical methods. It examines the thermochemical conversion of biomass to liquids and gaseous fuels. Production of
Bioethanol The handbook then analyzes current biomass-to-ethanol programs, followed by a discussion on ethanol fermentation
from molasses and process practices applied for the improvement of ethanol production by ethanologenic microorganisms. It also
explains the hydrolysis and fermentation of ethanol from starchy and lignocellulosic biomasses. Production of Biodiesel In the final
chapters, the contributors discuss current perspectives and the future of biodiesel production. They explore biodiesel production
substrates, the lipase-catalyzed preparation of biodiesel, and biodiesel production with supercritical fluid technologies.
This book offers the current state of knowledge in the field of biofuels, presented by selected research centers from around the
world. Biogas from waste production process and areas of application of biomethane were characterized. Also, possibilities of
applications of wastes from fruit bunch of oil palm tree and high biomass/bagasse from sorghum and Bermuda grass for secondgeneration bioethanol were presented. Processes and mechanisms of biodiesel production, including the review of catalytic
transesterification process, and careful analysis of kinetics, including bioreactor system for algae breeding, were widely analyzed.
Problem of emissivity of NOx from engines fueled by B20 fuel was characterized. The closing chapters deal with the assessment
of the potential of biofuels in Turkey, the components of refinery systems for production of biodegradable plastics from biomass.
Also, a chapter concerning the environmental conditions of synthesis gas production as a universal raw material for the production
of alternative fuels was also added.
This book focuses on the development of biodiesel systems from the production of feedstocks and their processing technologies to
the comprehensive applications of both by-products and biodiesel. It should be of interest for students, researchers, scientists and
technologists.
This book critically discusses different aspects of algal production systems and several of the drawbacks related to microalgal
biomass production, namely, low biomass yield, and energy-consuming harvesting, dewatering, drying and extraction processes.
These provide a background to the state-of-the-art technologies for algal cultivation, CO2 sequestration, and large-scale
application of these systems. In order to tap the commercial potential of algae, a biorefinery concept has been proposed that could
help to extract maximum benefits from algal biomass. This refinery concept promotes the harvesting of multiple products from the
feedstock so as to make the process economically attractive. For the last few decades, algal biomass has been explored for use in
various products such as fuel, agricultural crops, pigments and pharmaceuticals, as well as in bioremediation. To meet the huge
demand, there has been a focus on large-scale production of algal biomass in closed or open photobioreactors. Different
nutritional conditions for algal growth have been explored, such as photoautotrophic, heterotrophic, mixotrophic and oleaginous.
This book is aimed at a wide audience, including undergraduates, postgraduates, academics, energy researchers, scientists in
industry, energy specialists, policy makers and others who wish to understand algal biorefineries and also keep abreast of the
latest developments.
"Biofuels" provides state-of-the-art information on the status of biofuel production and related aspects. It includes a detailed
overview of the alternative energy field and the role of biofuels as new energy sources, and gives a detailed account of the
production of biodiesel from non-conventional bio-feedstocks such as algae and vegetable oils.
Copyright: e0fd685f7bca956f925650b6b8879438

Page 5/5

Copyright : edu.swi-prolog.org

