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this book gathers original contributions from a selected group of distinguished
resedrchers that are actively working in the theory and practical applications of
solvent effects and chemical reactions the importance of getting a good
understanding of surrounding media effects on chemical reacting system is difficult
to overestimate applications go from condensed phase chemistry biochemical
reactions in vitro to biological systems in vivo catalysis is a phenomenon produced by
a particular system interacting with the reacting subsystem the result may be an
increment of the chemical rate or sometimes a decreased one at the bottom
catalytic sources can be characterized as a special kind of surrounding medium
effect the materials involving in catalysis may range from inorganic components as
in zeolites homogenous components enzymes catalytic antibodies and ceramic
materials with the enormous progress achieved by computing technology an
increasing number of models and phenomenological approaches are being used to
describe the effects of a given surrounding medium on the electronic properties of
selected subsystem a number of quantum chemical methods and programs
currently applied to calculate in vacuum systems have been supplemented with a
variety of model representations with the increasing number of methodologies
applied to this important field it is becoming more and more difficult for non specialist
to cope with theoretical developments and extended applications for this and other
reasons it is was deemed timely to produce a book where methodology and

applications were analyzed and reviewed by leading experts in the field

charge sensitivity analysis csa represents a linear response treatment of molecular
systems based upon the chemical potential and hardness softness concepts
established within density functional theory dft recently it has been shown to provide
an attractive framework leading to novel approaches to chemical reactivity of open

systems the monograph presents the conceptual and methodological basis of the
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csa covering its dft roots alternative resolutions and representations sensitivities of
closed and open atomic and molecular systems charge stability criteria and
relaxational effects due to the system environment and alternative collective modes
of charge redistribution the csa interaction energy in donor acceptor systems is
investigated in the second order approximation in particular the relaxational
contributions to the chemical potential hardness and softness quantities are
examined and their physical implications are summarized the charge sensitivity
concepts for reactive systems include one and two reactant reactivity criteria
mapping relations between equilibrium displacements in the electron population and
nuclear position spaces the intersecting state model of charge transfer processes
intermediate hardness decoupling modes and the minimum energy coordinates all
defined in the electron population space the conceptual developments are illustrated
using recent qualitative and quantitative results on selected molecules catalytic
clusters and chemisorption systems the csa description is shown to connect directly
to intuitive concepts and rules of chemistry e g those related to interactions between

hard soft acids and bases

the growth of technology for chemical assessment has led to great developments in
the investigation of chemical reactivity in recent years but key information is often
dispersed across many different research fields combining both original principles
and the cutting edge theories used in chemical reactivity analysis chemical reactivity
volume 1 present the latest developments in theoretical chemistry and its application
for the assessment of chemical processes beginning with an exploration of different
theories and principles relating to electronic structure and reactivity of confined
electronic systems the book goes on to highlight key information on such topics as
dyson orbitals target ion overlaps reaction fragility magnetizability principles and the
fuki function density functional theory is discussed in relation to numerous different
principles and approaches with further information on constrained methods and
diabatic models bonding evolution theory orbital based population analysis models
and charge transfer models and quantum chemistry and qtaim consolidating the

knowledge of a global team of experts in the field chemical reactivity volume 1
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theories and principles is a useful resource for both students and researchers
interested in gaining greater understanding of the principles and theories
underpinning chemical reactivity analysis provides readers with the key information
needed to gain a good overview of contemporary chemical reactivity studies and a
clear understanding of the theory behind state of the art methods in the field
highlights advances in the computational descriptions of reactivity including
reactivity in confined environments conceptual density functional theory and multi
reference quantum chemistry provides comprehensive coverage by consolidating

the knowledge of many well known researchers in the field from around the world

offering detailed solutions to the blue numbered end of chapter study questions
answered at the end of the text this comprehensive guide helps students achieve a
deeper intuitive understanding of the material through constant reinforcement and
practice ultimately resulting in better preparation for in class quizzes and tests
sample chapters are available for review on the powerlecture with joinin instructor s
resource cd rom student description offering detailed solutions to the blue numbered
end of chapter study questions found in the text this comprehensive guide helps you
achieve a deeper intuitive understanding of chapter material through constant
reinforcement and practice solutions match the problem solving strategies used in
the text

the progress in computer technology during the last 10 15 years has enabled the
performance of ever more precise quantum mechanical calculations related to
structure and interactions of chemical compounds however the qualitative models
relating electronic structure to molecular geometry have not progressed at the same
pace there is a continuing need in chemistry for simple concepts and qualitatively
clear pictures that are also quantitatively comparable to ab initio quantum chemical
calculations topological methods and more specifically graph theory as a fixed point
topology provide in principle a chance to fill this gap with its more than 100 years of
applications to chemistry graph theory has proven to be of vital importance as the

most natural language of chemistry the explosive development of chemical graph
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theory during the last 20 years has increasingly overlapped with quantum chemistry
besides contributing to the solution of various problems in theoretical chemistry this
development indicates that topology is an underlying principle that explains the
success of quantum mechanics and goes beyond it thus promising to bear more fruit

in the future

in its recent investigation of chemical reactivity accidents the us chemical safety
board noted a gap in technical guidance and regulatory coverage this volume closes
the gap in technical guidance helping small and large companies alike identify
address and manage chemical reactivity hazards it guides the reader through an
analysis of the potential for chemical reactivity accidents to help prevent fires
explosions toxic chemical releases or chemical spills this volume is applicable to
processes at any scale and is particularly useful for chemists safety managers and
engineers involved in scale up an enclosed cd rom provides portable checklists
analysis tools and a list of additional references note cd rom dvd and other

supplementary materials are not included as part of ebook file

contributors preface acknowledgments section 1 procedure to identify chemical
incompatibility section 2 alphabetical list of compounds section 3 chemical reactivity

and compatibility chart section 4 chemical class and chemical reactivity index

understanding chemical reactivity has been the permanent concern of chemists
from time immemorial if we were able to understand it and express it quantitatively
there would practically remain no unsolved mystery and reactions would be fully
predictable with their products and rates and even side reactions the beautiful
developments of thermodynamics through the 19th century supplied us with the
knowledge of the way a reactions progresses and the statistical view initiated by
gibbs has progressively led to an unders tanding closer to the microscopic
phenomena but is was always evident to all that these advances still left our
understanding of chemical reactivity far behind our empirical knowledge of the
chemical reaction in its practically infinite variety the advances of recent years in

quantum chemistry and statistical mechanics enhanced by the present availability of
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powerful and fast compu ters are very fast changing this picture and bringing us
really close to a microscopic understanding of chemical equilibria reaction rates etc
this is the reason why our society encouraged a few years ago the initiative of
professor savo bratos who with a group of french colleagues prepared an impressive
study on reactivite chimique en phase liquide a prospective report which was jointly

published by the societe fran

theoretical aspects of chemical reactivity provides a broad overview of recent
theoretical and computational advancements in the field of chemical reactivity
contributions have been made by a number of leaders in the field covering
theoretical developments to applications in molecular systems and clusters with an
increase in the use of reactivity descriptors and fundamental theoretical aspects
becoming more challenging this volume serves as an interesting overview where
traditional concepts are revisited and explored from new viewpoints and new
varieties of reactivity descriptors are proposed includes applications in the frontiers of
reactivity principles and introduces dynamic and statistical viewpoints to chemical
reactivity and challenging traditional concepts such as aromaticity written by
specialists in the field of chemical reactivity an authoritative overview of the research

and progress an essential reference material for students

simultaneous mass transfer and chemical reactions in engineering science a
comprehensive look at the basic science of diffusional process and mass transfer
mass transfer as a principle is an essential part of numerous unit operations in
biomolecular chemical and process engineering crystallization distillation and
membrane separation processes for example use this important method given this
significance particularly in engineering design where these processes occur
understanding the design and analysis of such unit operations must begin with a
basic understanding of how simultaneous mass transfer and the chemical reactions
that influence these occurrences it is also vital to be aware of the most up to date
technologies for analyzing and predicting the phenomena given the significance of

this process simultaneous mass transfer and chemical reactions in engineering
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science is an important resource as it introduces the reader to the complex subject of
simultaneous mass transfer with biochemical and chemical reactions and gives
them the tools to develop an applicable design analyzing the systems of
simultaneous mass transfer and reactions is at the core of this book as all known
design approaches are carefully examined and compared the volume also provides
the reader with a working knowledge of the latest technologies with a special focus
on the open sourced computer programming language r and how these tools are an
essential resource in quantitative assessment in analysis models simultaneous mass
transfer and chemical reactions in engineering science provides a working
knowledge of the latest information on simultaneous mass transfer and reactions by
focusing on the analysis of this process as well as discussing the existence and
distinctive quality of the solutions to the simultaneous mass transfer and chemical
reactions in engineering science readers will also find a theoretical basis of each
design model that is carefully stated compared and assessed carefully developed
and established existence and uniqueness theorems for a general design model
comprehensive coverage of how the programming language r may be used to
analyze models numerous examples and case studies that provide a working
knowledge of simultaneous mass transfer and reactions simultaneous mass transfer
and chemical reactions in engineering science is a useful reference for students in
chemical engineering biotechnology or chemistry as well as professional process and

chemical engineers
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