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The current book brings together the latest developments in the area of ionic liquids, including
synthesis, purity control, toxicity, and scaling-up technologies. In addition, the authors explore
the applications of ionic liquids in organic synthesis and catalysis, separation techniques and
nanomaterials engineering. Written by key experts in the field, this book is an invaluable
material for organic and green chemists in academia and industry.
Critical overviews from the front line of ionic liquids research Ionic Liquids Completely
UnCOILed: Critical Expert Overviews concludes the discussion of new processes and
developments in ionic liquid technology introduced in the previously published volumes, Ionic
Liquids UnCOILed and Ionic Liquids Further UnCOILed. The goal of this volume is to provide
expert overviews that range from applied to theoretical, synthetic to structural, and analytical to
toxicological. The value of book lies in the authors’ expertise, and their willingness to share it
with the reader. Written by an international group of chemists, the book presents eleven
overviews of specific areas of ionic liquid chemistry including: What is an Ionic Liquid?
Molecular modelling Crystallography Chemical engineering of ionic liquid processes Toxicology
and Biodegradation Organic reaction mechanisms Edited by Professor Ken Seddon and Dr
Natalia Plechkova, world leaders in the field of ionic liquids, this book is a must read for R&D
chemists, educators, and students, and for commercial developers of environmentally
sustainable processes. It offers insight and appreciation for the direction in which the field is
going, while also highlighting the best published works available, making it equally valuable to
new and experienced chemists alike.
This book provides powder technologists with laboratory procedures for selecting dispersing
agents and preparing stable dispersions that can then be used in particle size characterization
instruments. Its broader goal is to introduce industrial chemists and engineers to the
phenomena, terminology, physical principles, and chemical considerations involved in
preparing and handling dispersions on a commercial scale. The book introduces novices to: -
industrial problems due to improper degree of dispersion; - the nomenclature used in
describing particles; - the basic physical phenomena, equations, and chemistry involved in
particle interactions; - the analytical techniques used for evaluating solid-liquid interfaces -
textbooks, courses, societies, and vendors that can provide an advanced understanding of
dispersion phenomena. The book provides resources for more experienced technologists by: -
discussing characteristics and applications of the various chemical classes of surfactants; -
providing procedures for selecting and optimizing a dispersant for a specific solid-liquid system
and end-use constraints; - naming typical commercial surfactants and listing the addresses
and telephone numbers of their manufacturers; - illustrating the many physical and chemical
equilibria that must be considered in modelling a dispersion and guiding the reader to the
sources of both data and advanced theoretical treatments required to implement such models.
The author has for several years been a consultant in the field of slurry technology, obtaining
information, materials, equipment, and expert advice required to solve slurry problems. He also
teaches slurry technology and powder dispersion courses to students who are either engineers
recently graduated from college or managers recently transferred to plants that handle slurries.
His expertise gives the book a wide appeal: as virtually every manufacturing process involves
dispersions of powders in liquids, it is of interest to chemists and chemical engineers in
industry; the concise definitions, descriptions and examples make it an ideal reference text for
teachers and students.
Ionic Liquids UnCOILedCritical Expert OverviewsJohn Wiley & Sons
Solid State Physics
This volume describes the most recent findings on the structure of ILs interpreted through
cutting-edge experimental and theoretical methods. Research in the field of ionic liquids (ILs)
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keeps a fast and steady pace. Since these new-generation molten salts first appeared in the
chemistry and physics landscape, a large number of new compounds has been synthesized.
Most of them display unexpected behaviour and possess stunning properties. The coverage in
this book ranges from the mesoscopic structure of ILs to their interaction with proteins. The
reader will learn how diffraction techniques (small and large angle X-Ray and neutron
scattering, powder methods), X-Ray absorption spectroscopies (EXAFS/XANES), optical
methods (IR, RAMAN), NMR and calorimetric methods can help the study of ILs, both as neat
liquids and in mixtures with other compounds. It will enable the reader to choose the best
method to suit their experimental needs. A detailed survey of theoretical methods, both
quantum-chemical and classical, and of their predictive power will accompany the exposition of
experimental ones. This book is a must read for postgraduate students, for post-docs, and for
researchers who are interested in understanding the structural properties of ILs.
This book reviews and characterises promising single-compound solvents, solvent blends and
advanced solvent systems suitable for CO2 capture applications using gas-liquid absorption.
Focusing on energy efficient solvents with minimal adverse environmental impact, the
contributions included analyse the major technological advantages, as well as research and
development challenges of promising solvents and solvent systems in various sustainable CO2
capture applications. It provides a valuable source of information for undergraduate and
postgraduate students, as well as for chemical engineers and energy specialists.
This series provides the chemical physics field with a forum for critical, authoritative
evaluations of advances in every area of the discipline.
As the various disciplines of science advance, they proliferate and tend to become more
esoteric. Barriers of specialized terminologies form, which cause scientists to lose contact with
their colleagues, and differences in points-of-view emerge which hinder the unification of
knowledge among the various disciplines, and even within a given discipline. As a result, the
scientist, and especially the student, is in many instances offered fragmented glimpses of
subjects that are funda mentally synthetic and that should be treated in their own right. Such
seems to be the case of the liquid state. Unlike the other states of matter -- gases, solids, and
plasmas -- the liquid state has not yet received unified treatment, probably because it has been
the least explored and remains the least understood state of matter. Occasionally, events
occur which help remove some of the barriers that separate scientists and disciplines alike.
Such an event was the ASI on The Liquid State held this past July at the lovely Hotel Tivoli
Sintra, in the picturesque town of Sintra, Portugal, approximately 30 km northwest of Lisbon.
Since this broad a subject could not be covered in one Institute, the focus of the ASI was on a
theme that provided a common thread of understanding for all in attendance -- the Electrical
Proper ties of the Liquid State.
Room temperature ionic liquids (RTILs) are an interesting and valuable family of compounds.
Although they are all salts, their components can vary considerably, including imidazolium,
pyridinium, ammonium, phosphonium, thiazolium, and triazolium cations. In general, these
cations have been combined with weakly coordinating anions. Common examples include
tetrafluoroborate, hexafluorophosphate, triflate, triflimide, and dicyanimide. The list of possible
anionic components continues to grow at a rapid rate. Besides exploring new anionic and
cation components, another active and important area of research is the determinination and
prediction of their physical properties, particularly since their unusual and tunable properties
are so often mentioned as being one of the key advantages of RTILs over conventional
solvents. Despite impressive progress, much work remains before the true power of RTILs as
designer solvents (i.e. predictable selection of a particular RTIL for any given application) can
be effectively harnessed.
This book presents recent advances in the use of ionic liquids in medicine and pharmaceutics
with particular emphasis on addressing critical pharmaceutical challenges, including the low
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solubility, polymorphism, and bioavailability of drugs. It also provides insights into the
development of the biologically functionalized ionic liquids suitable for medical and
pharmaceutical applications. Ionic liquids have been used as potential solvents or materials in
the fields of pharmaceutical drug delivery and formulations because of their unique and tunable
physicochemical and biological properties. Readers find explanations of the diverse
approaches to the application of ionic liquids in drug solubility, active pharmaceutical ingredient
(API) formulation, and drug delivery systems, such as topical, transdermal, and oral delivery,
with particular emphasis on recent developments. Particular attention is given to the
development of ionic liquid-assisted effective drug delivery techniques for sparingly soluble or
insoluble drug molecules. This book also discusses the biological activities of ionic liquids for
possible applications in drug formulation and drug delivery systems. Scientists in disciplines
such as chemistry, biology, and pharmaceutics find this book instructive and informative for
developing ionic liquid-based drug formulations or drug delivery systems.
NMR of Ordered Liquids gives a unique overview of the scope and limitations of the NMR of
oriented liquids, based on contributions from acknowledged experts in the field. The book
consists of four sections: -detailed general introduction which covers the basic principles and
sophisticated experimental techniques; -wide variety of applications ranging from NMR studies
of small atoms and molecules in anisotropic liquids to the utilization of residual dipolar
couplings for structure determination of biological molecules; -summary of the sophisticated
theoretical treatments, computer simulations, and phenomenological models for anisotropic
intermolecular interactions that are widely used in the analysis of experimental results;
-overview of the dynamical aspects and relaxation processes relevant for orientationally
ordered molecules.
The second, completely revised and enlarged edition of what has become the standard
reference work in this fascinating field brings together the latest developments, supplemented
by numerous practical tips, providing those working in both research and industry with an
indispensable source of information. New contributions have been added, to reflect the fact
that industrial processes are already established, and ionic liquids are now commercially
available. A must for everyone working in the field.
The Raman effect is a most useful tool for the study of molecular vibrations and molecular
structure. Information about the structure and symmetry of molecules, as well as about their
vibrational energies can be obtained to a reasonable degree of satisfaction from their infrared
and Raman vibrational spectra. The body of knowl edqe of the vibrational infrared and Raman
spectra of molecules is immense and is now so well organized and understood that it is found
to be represented in any stan dard upper level undergraduate curriculum in chemistry. The
rotational energies of a molecule and quantitative details about its structure can only be
obtained through the techniques of microwave, and high-resolution infrared and Raman
spectroscopy of low pressure gases and vapors. The results of such investigations are of
interest . not only to the academic scientists, but also to scientists and engineers who are
active in applied fields of chemistry and physics, as well as the atmospheric sciences. This
book deals with basic investigations of the Raman scattering of light by gases, with some
attention also being given to liquid substances. After a brief in troductory chapter that
delineates the historical development of Raman spectroscopy of gases, high-resolution rotation-
vibrational and pure rotational Raman spectros copy is described in Chapters 2 and 3. The all-
important intensity parameter, the Raman scattering cross section, is treated in Chapter 4,
while the broadening of Raman lines due to the effects of intermolecular forces is taken up in
Chapter 5.
An Overview of a Rapidly Expanding Area in Chemistry Exploring the future in chemical
analysis research, Ionic Liquids in Chemical Analysis focuses on materials that promise
entirely new ways to perform solution chemistry. It provides a broad overview of the
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applications of ionic liquids in various areas of analytical chemistry, in
Edited by distinguished experts in this expanding field and with specialist contributions,
this overview is the first of its kind to focus on electrodeposition from ionic liquids. This
second edition has been completely revised and updated with approximately 20% new
content and has been expanded by five chapters to cover the following topics: -Bulk
and Interface Theory -Nanoscale Imaging including AFM, In situ STM and UHV-STM
-Impedance Spectroscopy -Process Scale-up including Brighteners -Speciation and
Redox Properties. The result is essential reading for electrochemists, materials
scientists, chemists in industry, physical chemists, chemical engineers, inorganic and
organic chemists.
This book provides an overview of the current and emerging industrial applications of
ionic liquids, covering the core processes, the practical implementation and technical
challenges involved, and exploring potential future directions for research and
development. The introductory chapter describes the unique physical and chemical
properties of ionic liquids, and illustrates the vast potential for application of these
materials across the industrial landscape. Following this, individual chapters written by
leading figures from industry and academia address specific processes and products,
such as the development of a new chloroaluminate ionic liquid as an alkylation catalyst
and a new class of capillary gas chromatography (GC) columns with stationary phases
based on ionic liquids. Over the past twenty years, ionic liquids have moved from being
considered as mere academic curiosities to having genuine applications in fields as
wide-ranging as biotechnology, biorefineries, catalysis, pharmaceuticals, renewable
fuels, and sustainable energy. This book highlights several commercial products and
processes that use or will soon be using ionic liquids.
Solid Fuels and Heavy Hydrocarbon Liquids: Thermal Characterisation and Analysis,
Second Edition integrates the developments that have taken place since publication of
the first edition in 2006. This updated material includes new insights that help unify the
thermochemical reactions of biomass and coal, as well as new developments in
analytical techniques, including new applications in size exclusion chromatography,
several mass spectrometric techniques, and new applications of nuclear magnetic
spectroscopy to the characterization of heavy hydrocarbon liquids The topics covered
are essential for the energy and fuels research community, including academics,
students, and research engineers working in the power, oil and gas, and renewable
energy industries. Includes a description of the principles and design of experiments
used for assessing the reactivities, reactions, and reaction products of coal and
lignocellulosic biomass Features an outline of recent advances in the analytical
methodology for characterizing heavy petroleum derived fractions and products from
the thermochemical reactions of coal and biomass Provides a link between samples,
reaction conditions, and product characteristics to help in the search for upgrading
methods for heavy hydrocarbon liquids
Ionic Liquids in Separation Technology reports on the most important fundamental and
technological advances in separation processes using ionic liquids. It brings together
the latest developments in this fascinating field, supplements them with numerous
practical tips, and thus provides those working in both research and industry with an
indispensable source of information. The book covers fundamental topics of physical,
thermal, and optical properties of ionic liquids, including green aspects. It then moves
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on to contexts and applications, including separation of proteins, reduction of
environmental pollutants, separation of metal ions and organic compounds, use in
electrochromic devices, and much more. For the specialist audience the book serves as
a recompilation of the most important knowledge in this field, whereas for starting
researchers in ionic liquid separation technology the book is a great introduction to the
field. First book in the marketplace dedicated to ionic liquids in separation technology
Contributions from scientists in academia and researchers in industry ensure the
coverage of both scientific fundamentals and industrial applications Covers a broad
collection of applications in separation technology which makes the book a single
source of information Includes many practical tips for researchers in industry and
scientists who apply ionic liquids in their work
The applications of ionic liquids can be enormously expanded by arranging the organic
ions in the form a polymer architecture. Polymerized ionic liquids (PILs), also known as
poly(ionic liquid)s or polymeric ionic liquids, provide almost all features of ionic
polymers plus a rare versatility in design. Written by leading authors, the present book
provides a comprehensive overview of this exciting area, discussing various aspects of
PILs and their applications as smart materials. The book will appeal to a broad
readership including students and researchers from materials science, polymer
science, chemistry, and physics.
The addition of reagents to an RPLC mobile phase enables the separation of ionizable
compounds, inorganic anions, and metal ions using conventional instrumentation, silica-
based materials, and hydro-organic mixtures, thanks to a variety of secondary
equilibria. This gives rise to several chromatographic modes, whose main features are
outlined in this chapter. The effect of the mobile phase pH on the retention of ionizable
compounds is described, together with the recommended experimental practice. The
mechanism of adsorption of amphiphilic anions or cations on the stationary phase to
attract analytes with opposite charge or suppress the silanol activity is discussed.
Different reagents, such as alkylammonium salts, surfactants (below and above the
critical micelle concentration), perfluorinated carboxylate anions, chaotropic ions, and
ionic liquids, are considered. The potential of metal chelation for the determination of
metal ions and organic compounds is also summarized.
Liquid Crystal Display Drivers deals with Liquid Crystal Displays from the electronic
engineering point of view and is the first expressively focused on their driving circuits.
After introducing the physical-chemical properties of the LC substances, their evolution
and application to LCDs, the book converges to the examination and in-depth
explanation of those reliable techniques, architectures, and design solutions amenable
to efficiently design drivers for passive-matrix and active-matrix LCDs, both for small
size and large size panels. Practical approaches regularly adopted for mass production
but also emerging ones are discussed. The topics treated have in many cases general
validity and found application also in alternative display technologies (OLEDs,
Electrophoretic Displays, etc.).
Time-Resolved Spectroscopy in Complex Liquids is intended to introduce the
experimental researchers to state-of-the-art techniques in the study of the dynamics of
complex liquids. The contributors concentrate on time-resolved optical spectroscopy,
which recently produced many relevant results and new information about complex
liquids. This is an emerging topic of soft-matter science and this book provides the most
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up-to-date account of new development.
Cavitation and Bubble Dynamics deals with fundamental physical processes of bubble
dynamics and cavitation for graduate students and researchers.
The Advances in Chemical Physics series—the cutting edge of research in chemical
physics The Advances in Chemical Physics series provides the chemical physics and
physical chemistry fields with a forum for critical, authoritative evaluations of advances
in every area of the discipline. Filled with cutting-edge research reported in a cohesive
manner not found elsewhere in the literature, each volume of the Advances in Chemical
Physics series presents contributions from internationally renowned chemists and
serves as the perfect supplement to any advanced graduate class devoted to the study
of chemical physics. This volume explores: Electron Spin Resonance Studies of
Supercooled Water Water-like Anomalies of Core-Softened Fluids: Dependence on the
Trajectories in (P, ?, T) Space Water Proton Environment: A New Water Anomaly at
Atomic Scale? Polymorphism and Anomalous Melting in Isotropic Fluids Computer
Simulations of Liquid Silica: Water-Like Thermodynamic and Dynamic Anomalies, and
the Evidence for Polyamorphism
This book serves as a reference for those interested in state-of-the-art research on the
science and technology of ionic liquids (ILs), particularly in relation to lipids processing
and analysis. Topics include a review of the chemistry and physics of ILs as well as a
quantitative understanding of structure-activity relationships at the molecular level.
Further, chapter authors examine the molecular basis of the toxicity of ILs, the
prediction of the properties of ILs, and the rationale and steps toward a priori design of
ionic liquids for task-defined applications. Emerging research in developing lipid-
inspired ILs and their prospective use in drug formulation is described. Among the
highlights are the latest advances in IL-mediated biocatalysis and biotransformation,
along with lipase production, purification, and activation. Reviews the state-of-the-art
applications of ionic liquids in lipid processing and relevant areas from a variety of
perspectives Summarizes the latest advances in the measurement of the physical and
chemical properties of ionic liquids and available databases of thermodynamic property
datapoints Presents the tremendous opportunities provided and challenges faced from
ionic liquids as a newly emerging technology for lipids processing area
A unique and in-depth discussion uncovering the unifying features of collision
phenomena in liquids and solids, along with applications.
This is the first single-author book on ionic liquids and the first introductory book on the
topic. It is written in a clear, concise and consistent way. The book provides a useful
introduction to ionic liquids for those readers who are not familiar with the topic.
* Guidelines are provided on the reliability of various methods, as well as
information for selecting the appropriate technique. * Unique coverage of the
whole range of solubility measurements. * Very useful for investigators interested
in embarking upon solubility measurements.
Ionic Liquids UnCOILed presents decisively important reviews on new processes
and recent developments in ionic liquid technology with an emphasis on
commercial applications in which ionic liquids are replacing, or may replace,
processes currently using conventional solvents. Ranging from applied to
theoretical, synthetic to analytical, and biotechnological to electrochemical, the
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book features eleven chapters written by an international group of key academic
and industrial chemists, exercising the judicious evaluation which they are
uniquely qualified to do. This book is a must for R&D chemists in industrial,
governmental and academic laboratories, and for commercial developers of
environmentally-friendly, sustainable processes.
This is now the third edition of a well established and highly successful
undergraduate text. The content of the second edition has been reworked and
added to where necessary, and completely new material has also been included.
There are new sections on amorphous solids and liquid crystals, and completely
new chapters on colloids and polymers. Using unsophisticated mathematics and
simple models, Professor Tabor leads the reader skilfully and systematically from
the basic physics of interatomic and intermolecular forces, temperature, heat and
thermodynamics, to a coherent understanding of the bulk properties of gases,
liquids and solids. The introductory material on intermolecular forces and on heat
and thermodynamics is followed by several chapters dealing with the properties
of ideal and real gases, both at an elementary and at a more sophisticated level.
The mechanical, thermal and electrical properties of solids are considered next,
before an examination of the liquid state. The author continues with chapters on
colloids and polymers, and ends with a discussion of the dielectric and magnetic
properties of matter in terms of simple atomic models. The abiding theme is that
all these macroscopic material properties can be understood as resulting from
the competition between thermal energy and intermolecular or interatomic forces.
This is a lucid textbook which will continue to provide students of physics and
chemistry with a comprehensive and integrated view of the properties of matter in
all its many fascinating forms.
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