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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
second-generation 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.
Sugar fatty acid esters are of practical importance and
have a variety of applications that include biodegradable
detergents and emulsifiers in resin polymerization.
Traditionally, they are synthesized chemically with low
selectivity and different degrees of esterification. In this
study, different sugar esters were enzymatically
synthesized from a variety of sugars/sugar alcohols and
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fatty acids. The removal of water in an esterification
reaction is critical in determining the reaction direction
due to the reversibility of the reaction. Furthermore, if the
water generated in the reaction is not removed
continuously lower ester yields and a significant
reduction in the activity and stability of immobilized
enzymes can occur due to partial inhibition. The
approach taken here was to investigate the feasibility of
using Celite® supported sol-gel immobilized enzymes
(CSSIE) as biocatalysts. The sol-gel consisted of PTMS
(trimethoxypropylsilane) and TMOS
(tetramethylorthosilicate) and was supported by three
different types of Celite® - R632, R633 and R647.
CSSIE was dried and reused a number of times without
a significant loss of activity. The CSSIE were found to
behave as highly porous adsorbents with a high capacity
to absorb water by selective uptake of polar substances.
Their strong affinity for water not only prevented
significant co-adsorption problems but also offered the
consistent performance required for industrial
applications. Maximum yield of product was obtained
using CSSIE and results were compared to literature
data using a variety of biocatalysts and moisture
adsorbing media including unsupported sol-gels,
Novozym, Celite® and molecular sieves. Although the
moisture adsorbing capacity of the CSSIE decreased
with reuse due to saturation, sol-gel aging marginally
increased enzyme activity with a half life of 8 repeated
uses with the highest conversion obtained when using
the supported sol-gel 8-days after initial preparation. No
appreciable side products were observed for any of the
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reaction combinations examined and the highest product
yield (96.7%) was obtained for the product sorbitan
monooleate. Experiments were also conducted to
determine conversion and moisture content as a function
of substrate molar ratio, quantity of enzyme, type of
solvent, nature of the fatty acid and reaction
temperature. The highest conversion was obtained by
the use of acetone as the reaction solvent, longer chain
fatty acids and a reaction temperature of 40°C. The
maximum protein immobilization of 85% of the supplied
protein was obtained using sol-gel supported by
Celite®-R633. Sol-gel clusters on the surface of the
Celite® were observed following repeated reuse of the
CSSIE which may partially explain the decrease in
conversion observed with reuse.
In the case of students, this laboratory preparations
manual can be used to find additional experiments to
illustrate concepts in synthesis and to augment existing
laboratory texts. A name reaction index is also included
to direct the reader to the location where specific
reactions appear in this manual. The industrial chemist is
frequently required to prepare a variety of compounds,
and this manual can serve as a convenient guide to
choose a synthetic route. Key Features * Offers detailed
directions for the synthesis of various functional groups *
Includes up-to-date references to the journal literature
and patents (foreign and domestic) * Reviews the
chemistry for each functional group with suggestions
where additional research is needed * Name reactions
are indexed along with the preparations cited
The purpose of this thesis study was to further study the
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batch synthesis of lipase-catalyzed saccharide-fatty acid
esters and to introduce the fed-batch synthesis of
saccharide-fatty acid esters as a preliminary design to
the continuous synthesis of these esters in a packed bed
bioreactor system. The batch reaction method is the
conventional mode of synthesizing saccharide-fatty acid
esters on a lab-scale basis and some conversion-related
parameters of the reaction mode were investigated.
These experiments included investigating the effect of
water content on the equilibrium conversion of fructose
oleates and exploring the activity retention of
immobilized Rhizomucor miehei lipase (RML) in
successive batch reactions. The batch synthesis of other
saccharide-oleic acid esters was also a point of interest
and was studied. Results from the batch-related
experiments revealed the following results: that the there
is no loss of activity after successive use of the
immobilized RML in batch reactions, that the presence of
water reduces the thermodynamic equilibrium-controlled
conversion of the reaction, and that the product
conversion and the reaction rate of each type of
saccharide are different. Motivated by drawbacks
associated with the batch mode of esterification, the fedbatch synthesis mode was proposed as a preliminary
design towards the continuous synthesis mode, and was
applied to the lipase-catalyzed esterification reaction
between fructose and oleic acid in the lab. The study
was approached by first designing and building a packed
bed bioreactor system. Lipase-catalyzed synthesis of
saccharide-fatty acid esters was then conducted by
continuous re-circulation of the reaction medium through
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the packed-bed reactor. Success was achieved in
designing and assembling the bioreactor system and it
was employed for the fed-batch synthesis of saccharidefatty acid esters. The results obtained demonstrated that
the synthesis of saccharide-fatty acid esters in a packed
bed bioreactor with continuous re-circulation of reaction
medium did achieve a high product conversion without
disadvantages such as the need for lipase recovery and
replacement, large requirement for labor and frequent
shutdown and start-up procedures. A kinetic
mathematical model was created to predict the mass
fraction of monoesters that were present in the recirculation stream and that produced in the packed bed
reactor. It was observed from the results that the derived
kinetic model was reliable and correlated well with the
experimental data.
Gathering together the widespread literature in the field,
this monograph acts as a reference guide to this very
important chemical reaction. Following an introduction,
the book goes on to discuss methodology, before
treating synthetic and industrial applications -- the latter
being a new focus in this completely revised, updated
and extended second edition. A must-have for organic,
natural products and catalytic chemists, as well as those
working in industry, of for lecturers in chemistry.
Emerging Carbon Materials for Catalysis covers various
carbon-based materials with a focus on their utility for
catalysis. Each chapter examines the photo and
electrocatalytic applications of a material, including
hybrid systems composed of carbon materials. The
range of chemical reactions that can be catalyzed with
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each material—as well as the potential drawbacks of
each—are discussed. Covering nanostructured systems,
as well as other microstructured materials, the book
reviews emerging carbon-based structures, including
carbon organic frameworks. Written by a global team of
experts, this volume is ideal for graduate students and
researchers working in organic chemistry, catalysis,
nanochemistry, and nanomaterials. Introduces novel and
emerging carbon materials with utility for photocatalysis
and electrocatalysis Covers a wide range of
photochemical and electrochemical processes that can
be catalyzed by carbon-based catalysts Addresses the
hybrid systems composed of carbon materials for
catalysis Serves as an ideal reference for graduate
students and researchers working in organic chemistry,
catalysis, nanochemistry, and nanomaterials.
Kurti and Czako have produced an indispensable tool for
specialists and non-specialists in organic chemistry. This
innovative reference work includes 250 organic reactions
and their strategic use in the synthesis of complex
natural and unnatural products. Reactions are thoroughly
discussed in a convenient, two-page layout--using full
color. Its comprehensive coverage, superb organization,
quality of presentation, and wealth of references, make
this a necessity for every organic chemist. * The first
reference work on named reactions to present colored
schemes for easier understanding * 250 frequently used
named reactions are presented in a convenient two-page
layout with numerous examples * An opening list of
abbreviations includes both structures and chemical
names * Contains more than 10,000 references grouped
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by seminal papers, reviews, modifications, and
theoretical works * Appendices list reactions in order of
discovery, group by contemporary usage, and provide
additional study tools * Extensive index quickly locates
information using words found in text and drawings

This book presents the applications of ion-exchange
materials in the chemical and food industries. It
includes topics related to the application of ion
exchange chromatography in water softening,
purification and separation of chemicals, separation
and purification of food products and catalysis. This
title is a highly valuable source of knowledge on ionexchange materials and their applications suitable
for postgraduate students and researchers but also
to industrial R&D specialists in chemistry, chemical,
and biochemical technology. Additionally, this book
will provide an in-depth knowledge of ion-exchange
column and operations suitable for engineers and
industrialists.
This book summarizes 100 essential mechanisms in
organic chemistry ranging from classical such as the
Reformatsky Reaction from 1887 to recently
elucidated mechanism such as the
copper(I)-catalyzed alkyne-azide cycloaddition. The
reactions are easy to grasp, well-illustrated and
underpinned with explanations and additional
information.
Natural flavour esters extracted from plant materials
are often expensive for commercial use. The use of
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biotechnology appears to be attractive in various
ester preparations under milder condition. Lipases
have been employed for direct esterification and
trans-esterification reaction in organic solvent to
produce ester with short chain fatty acids. Lipases
(triacylglycerol ester hydrolases) have been
classified as enzymes that hydrolyze fats and oils
with subsequent release of free fatty acids,
diacylglycerols, monoacylglycerols and glycerol.
Isoamylbutyrate (flavour) has been produced using
butyric acid and iso-amyalcohol and lipase as
catalyst at different conditions. From the
experimental results it is observed that 20 - 88%
flavour has been produced at different condition
using lipase as biological catalyst.
Introduction what is organic chemistry all about?;
Structural organic chemistry the shapes of molecules
functional groups; Organic nomenclature; Alkanes;
Stereoisomerism of organic molecules; Bonding in
organic molecules atomic-orbital models; More on
nomenclature compounds other than hydrocarbons;
Nucleophilic substitution and elimination reactions;
Separation and purification identification of organic
compounds by spectroscopic techniques; Alkenes
and alkynes. Ionic and radical addition reactions;
Alkenes and alkynes; Oxidation and reduction
reactions; Acidity or alkynes.
This book is an attempt to bring together current
knowledge on the role and importance of organic
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acids in life processes. There are lots of compounds
based on the chemical nature of this functional
group, which makes this class of molecules to be
present in our lives starting with the human body
(Krebs cycle - the core of cellular metabolism) to the
products we currently use (food, medicines and
cosmetics). No overall consensus is sought in this
book, and the following chapters are authored by
dedicated researchers presenting a diversity of
applications and hypotheses concerning organic
acids. The five chapters in this book include general
information on carboxylic acids and their applications
in life sciences (use in organic synthesis,
nanotechnology, plant physiology, plant nutrition and
soil chemistry).
Discusses the laboratory and industrial synthesis of
nonionic surfactants. Furnishes exhaustive coverage
of the most recent advances in nonionic surfactant
organic chemistry. Analyzes a novel class of
catalysts for the production of surfactants with highly
narrow distributions.
Radicals for Life: the Various Forms of Nitric Oxide
provides an up-to-date overview of the role of
nitrosocompounds and nitrosyl-iron complexes in
physiology. Nitrosocompounds can be considered as
stabilised forms of nitric oxide, one of the most
important regulatory molecules in physiology today.
Many nitrosocompounds share some of the
physiological functions of nitric oxide, and may be
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formed inside living organisms. This is the first book
to be published that is dedicated to the role of such
nitrosocompounds in physiology, with particular
emphasis on the nitrosocompounds that are
endogenously formed in higher organisms and
humans. Points of discussion include: physical and
chemical properties of the compounds, the main
chemical pathways in vivo, as well as the
physiological effects that have been recognised to
date. Each of the nineteen chapters is written by
distinguished specialists in the field, well known for
their original and important contributions to the
subject. Also included are results from a wide range
of studies in vitro, in cell cultures, animal models and
human volunteers. Examples of alternative forms of
nitric oxide, with special emphasis on their protective
role against widespread human diseases like
atherosclerosis, Alzheimer's disease, diabetes,
sexual dysfunction, and renal insufficiency to stroke
and ischemia are also included. First monograph to
consider and provide an overview of endogenous
nitrosocompounds and nitrosyl-iron complexes
Extensive bibliographic references, written by
specialists of human physiology Providing high
scientific quality with a focus on implications for
human diseases
An authoritative and comprehensive introduction to
organophosphorus chemistry The broad, exciting field of
organophosphorus chemistry has grown tremendously over
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the last few decades, with a wealth of opportunities for
research and applications development. A Guide to
Organophosphorus Chemistry offers chemists in academia
and industry complete, up-to-date coverage of the
fundamentals with an eye on future developments in this
area. Internationally recognized authority Louis D. Quin
extends his experienced perspective and insight on the topic
by: * Surveying the most important phosphorus-containing
functional groups * Including representative methods of
synthesis, plus references to detailed synthetic procedures *
Outlining advances in stereochemical aspects of phosphorus
chemistry * Covering areas of current research, such as
unusual coordination states, heterocycles, applications of 31PNMR, and other spectroscopic methods * Providing numerous
references to important review articles and recent literature *
Presenting electronic mechanisms and reactive intermediates
where established * Discussing the importance of phosphorus
compounds in living systems and in agricultural applications
Liberally illustrated with equations and structural formulas, A
Guide to Organophosphorus Chemistry presents a virtually
unparalleled introduction to the subject matter, making it an
indispensable instructional tool for aspiring chemists and
practicing chemists alike.
As the field of tribology has evolved, the lubrication industry is
also progressing at an extraordinary rate. Updating the
author's bestselling publication, Synthetic Lubricants and
High-Performance Functional Fluids, this book features the
contributions of over 60 specialists, ten new chapters, and a
new title to reflect the evolving nature of the
This book provides a first comprehensive summary of
acylation methods in a very practical manner. The coverage
includes new developments not yet summarized in book form,
and reviews spectroscopic methods, in particular FTIR- and
NMR spectroscopy including two dimensional methods.
Page 11/21

Acces PDF Esterification Reaction The Synthesis
And Purification Of
This expansive and practical textbook contains organic
chemistry experiments for teaching in the laboratory at the
undergraduate level covering a range of functional group
transformations and key organic reactions.The editorial team
have collected contributions from around the world and
standardized them for publication. Each experiment will
explore a modern chemistry scenario, such as: sustainable
chemistry; application in the pharmaceutical industry;
catalysis and material sciences, to name a few. All the
experiments will be complemented with a set of questions to
challenge the students and a section for the instructors,
concerning the results obtained and advice on getting the
best outcome from the experiment. A section covering
practical aspects with tips and advice for the instructors,
together with the results obtained in the laboratory by
students, has been compiled for each experiment. Targeted
at professors and lecturers in chemistry, this useful text will
provide up to date experiments putting the science into
context for the students.
Carboxylic AcidKey Role in Life SciencesBoD – Books on
Demand
The material presented in this book deals with basic
mechanisms of free radical reactions in autoxidation
processes and anitoxidant suppression of autoxidation of
foods, biochemical models and biologi cal systems.
Autoxidation in foods and corresponding biological effects are
usually approached separately although recent mechanistic
developments in the biochemistry and free radical chemistry
of per oxides and their precursors tend to bring these two
fields closer. Apparent ability of antioxidants in diets to reduce
the inci dence of cancer has resulted in scrutiny of
autoxidized products and their precursors as possibly toxic,
mutagenic and carcinogenic agents. Mechanisms of any of
these effects have been barely ad dressed. Yet we know now
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that free radicals, as esoteric as they were only a few
decades ago, are being discovered in foods, biochem ical
and biological systems and do play a role in the abovementioned causalities. The purpose of the Workshop and the
resulting book was to give a unifying approach towards study
of beneficial and deleterious effects of autoxidation, based on
rigorous scientific considerations. It is our hope that the
material presented in this book will not only provide a review
of the "state of the art" of autoxidation and anti oxidants, but
also reflect the interaction which occurred during the
Workshop between workers using model sytems, and food
and biological systems.
A style is any pattern we see in a person's way of
accomplishing a particular type of task. The "task" of interest
in the present context is education-learning and remembering
in school and transferring what is learned to the world outside
of school. Teachers are expressing some sort of awareness
of style when they observe a particular action taken by a
particular student and then say something like: "This doesn't
surprise me! That's just the way he is. " Observation of a
single action cannot reveal a style. One's impres sion of a
person's style is abstracted from multiple experiences of the
person under similar circumstances. In education, if we
understand the styles of individual students, we can often
anticipate their perceptions and subsequent behaviors,
anticipate their misunderstandings, take ad vantage of their
strengths, and avoid (or correct) their weaknesses. These are
some of the goals of the present text. In the first chapter, I
present an overview of the terminology and research methods
used by various authors of the text. Although they differ a bit
with regard to meanings ascribed to certain terms or with
regard to conclusions drawn from certain types of data, there
is none theless considerable agreement, especially when one
realizes that they represent three different continents and five
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different nationalities.
Kinetics of Enzymatic Synthesis gives insight into different
aspects of chemical reactions that are catalyzed by enzymes.
This book is divided into two sections: "Enzyme Kinetics" and
"Enzymatic Synthesis". The first section consists of two
chapters with a halophilic enzyme kinetics and
thermodynamic approach towards analyzing the influence of
co-solvents on the Michaelis constants of enzyme-catalyzed
reactions. The second section consists of three chapters.
Production of isoamyl acetate using the enzymatic synthesis
method between acetic anhydride and isoamyl alcohol by
having enzyme Candida antarctica Lipase B as catalyst in a
solvent-free system is discussed in the third chapter. The
integrated scheme with the use of the filtrate from the
pretreatment of the CS and the growth conditions of
Pleurotus cystidiosus is studied in the fourth chapter. The last
chapter of this section provides the conditions of the key
parameters in microfluidic systems (residence times, flow
rates, concentrations) applied for a sequential process from
liquid/liquid extraction of LVV-h7.
Green chemistry aims at reducing pollution and avoiding
hazardous waste in the environment, as well as in a number
of industrial applications, including chemical, pharmaceutical,
paint and leather industries. The book focuses on new
applications of green solvents (water, ionic liquids,
supercritical carbon dioxide, terpenes) in such areas as
chemical synthesis (including lipase-catalyzed reactions,
organic synthesis, esterification reactions), gas separation
membranes, environment-friendly products, low energy
requirement processes and alternatives to hazardous
substances.
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
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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, Pharmaceutical and Electronic
Applications and Cellulose - Biomass Conversion , in which
applications of cellulose and its conversion to other materials
are treated.
Organophosphorus chemistry is an important discipline within
organic chemistry. Phosphorus compounds, such as
phosphines, trialkyl phosphites, phosphine oxides
(chalcogenides), phosphonates, phosphinates and >P(O)H
species, etc., may be important starting materials or
intermediates in syntheses. Let us mention the Wittig reaction
and the related transformations, the Arbuzov- and the
Pudovik reactions, the Kabachnik–Fields condensation, the
Hirao reaction, the Mitsunobu reaction, etc. Other reactions,
e.g., homogeneous catalytic transformations or C-C coupling
reactions involve P-ligands in transition metal (Pt, Pd, etc.)
complex catalysts. The synthesis of chiral organophosphorus
compounds means a continuous challenge. Methods have
been elaborated for the resolution of tertiary phosphine
oxides and for stereoselective organophosphorus
transformations. P-heterocyclic compounds, including
aromatic and bridged derivatives, P-functionalized
macrocycles, dendrimers and low coordinated P-fragments,
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are also of interest. An important segment of
organophosphorus chemistry is the pool of biologically-active
compounds that are searched and used as drugs, or as plantprotecting agents. The natural analogue of P-compounds
may also be mentioned. Many new phosphine oxides,
phosphinates, phosphonates and phosphoric esters have
been described, which may find application on a broad scale.
Phase transfer catalysis, ionic liquids and detergents also
have connections to phosphorus chemistry. Green chemical
aspects of organophosphorus chemistry (e.g., microwaveassisted syntheses, solvent-free accomplishments,
optimizations, and atom-efficient syntheses) represent a
dynamically developing field. Last, but not least, theoretical
approaches and computational chemistry are also a strong
sub-discipline within organophosphorus chemistry.
It was probably the French chemist Portes, who first reported
in 1880 that the mucin in the vitreous body, which he named
hyalomucine, behaved differently from other mucoids in
cornea and cartilage. Fifty four years later Karl Meyer isolated
a new polysaccharide from the vitreous, which he named
hyaluronic acid. Today its official name is hyaluronan, and
modern-day research on this polysaccharide continues to
grow. Expertly written by leading scientists in the field, this
book provides readers with a broad, yet detailed review of the
chemistry of hyaluronan, and the role it plays in human
biology and pathology. Twenty-seven chapters present a
sequence leading from the chemistry and biochemistry of
hyaluronan, followed by its role in various pathological
conditions, to modified hylauronans as potential therapeutic
agents and finally to the functional, structural and biological
properties of hyaluronidases. Chemistry and Biology of
Hyaluronan covers the many interesting facets of this
fascinating molecule, and all chapters are intended to reach
the wider research community. Comprehensive look at the
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chemistry and biology of hyaluronans Essential to Chemists,
Biochemists and Medical researchers Broad yet detailed
review of this rapidly growing research area
This multivolume work covers all aspects of membrane
science and technology - from basic phenomena to the most
advanced applications and future perspectives. Modern
membrane engineering is critical to the development of
process-intensification strategies and to the stimulation of
industrial growth. The work presents researchers and
industrial managers with an indispensable tool toward
achieving these aims. Covers membrane science theory and
economics, as well as applications ranging from chemical
purification and natural gas enrichment to potable water
Includes contributions and case studies from internationally
recognized experts and from up-and-coming researchers
working in this multi-billion dollar field Takes a unique,
multidisciplinary approach that stimulates research in hybrid
technologies for current (and future) life-saving applications
(artificial organs, drug delivery)
Extensive experimentation and high failure rates are a wellrecognised downside to the drug discovery process, with the
resultant high levels of inefficiency and waste producing a
negative environmental impact. Sustainable and Green
Approaches in Medicinal Chemistry reveals how medicinal
and green chemistry can work together to directly address
this issue. After providing essential context to the growth of
green chemistry in relation to drug discovery in Part 1, the
book goes on to identify a broad range of practical methods
and synthesis techniques in Part 2. Part 3 reveals how
medicinal chemistry techniques can be used to improve
efficiency, mitigate failure and increase the environmental
benignity of the entire drug discovery process, whilst Parts 4
and 5 discuss natural products and microwave-induced
chemistry. Finally, the role of computers in drug discovery is
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explored in Part 6. Identifies novel and cost effective green
medicinal chemistry approaches for improved efficiency and
sustainability Reflects on techniques for a broad range of
compounds and materials Highlights sustainable and green
chemistry pathways for molecular synthesis

The fundamental problem in modern organic
synthesis is the selectivity of preparative organic
reactions. This book reflects the recent growth of
interest in the use of biocatalysts to attain high
chemo-, regio- and particularly, stereoselectivity.
Enantiomerically pure compounds are required as
building blocks for the synthesis of many new
agrochemicals, drugs, or as bioorganic models and
probes. The first two chapters are devoted to a brief
description of basic properties of various forms of
biocatalysts: free and immobilized enzymes, free
and immobilized microbial cells and other
biopreparations, e.g., monoclonal antibodies. The
third chapter deals with different levels of selectivity
of biocatalyzed reactions. Attention is paid mainly to
the differentiation of enantiomers, enantiotopic
groups and faces. The remaining six chapters cover
particular types of organic reactions and some 939
references from recent original papers are given.
These include substitution reactions, eliminations
and additions, synthesis and hydrolysis of esters and
amides, oxidations and reductions.Chemists
specializing in the synthesis of new biologically
active compounds, such as drugs, pesticides,
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insecticides, insect pheromones, food and cosmetic
additives, etc., will find this book of immense value.
The book will also be useful as a supplementary
textbook for university graduate students taking
courses on organic synthesis or bioorganic
chemistry.
Research and development work of acrylic acid (AA)
recovery from petrochemicals industries effluent has
been extensively carried out to minimize the
production cost as well as to save the environment
from any impacts of its high COD level. Esterification
in reactive distillation column is one of the promising
methods to recover the AA from the effluent. A
hydrophobic heterogeneous catalyst is required to
treat the dilute AA in RD column. In this work,
heterogeneous hydrophobic catalyst -the Cesium
(Cs) Salt of Phosphotungstic Acid (PW)
Functionalised Dealuminated Ultra-Stable Y Zeolite
(DUSY) with various loadings and amount of Cs was
synthesised through impregnation method for the
esterification reaction of AA with butanol. The
catalyst was characterised using X-Ray Diffraction
and X-Ray Fluorescence analysis method. The
DUSY supported Cs salt of PW with 0.5 mole of
Cs/mole of salt showed highest activity at 50%AA
dilute system (23%yield & 27% conversion). It was
found that the highest yield of 26% and conversion
of 32% can be attained in the esterification reaction
catalysed by the catalyst with 40% loading of Cs salt
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of PW (0.5 mole of Cs/1 mole of salt). Leaching test
which performed using UV-Vis Spectrophotometer
showed that the water tolerance ability decreased
with increasing loading of % Cs0.5PW. The
developed catalyst is potential to be employed in the
esterification of dilute AA with butanol, aiming to
recover the AA from the petrochemical waste
effluent.
This first-of-its-kind publication reviews the most
impor-tant literature on the synthesis, properties, and
applications of telechelic polymers. Written by a
group of internationally known ex-perts in the field,
this text contains a review table which allows the
reader to search for given polymers with given end
groups. Over 1,250 references are listed, covering
primary and review articles as well as patents.
Chapters include the preparation of telechelics by
stepwise polymerization, anionic polymerization,
radical polymer-ization, cationic polymerization, ringopening polymerization and controlled polymer
degradation. Polyols for the polyurethane production are described, as well as halato-telechelic
polymers. Also, a more theoretical contribution on
the physical properties of net-works formed from
telechelic polymers is provided.
Phenolic compounds as a large class of metabolites
found in plants have attracted attention since long
time ago due to their properties and the hope that
they will show beneficial health effects when taken
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as dietary supplements. This book presents the state
of the art of some of the natural sources of phenolic
compounds, for example, medicinal plants, grapes or
blue maize, as well as the modern methods of
extraction, quantification, and identification, and
there is a special section discussing the treatment,
removal, and degradation of phenols, an important
issue in those phenols derived from the
pharmaceutical or petrochemical industries.
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