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Unlock the secrets of molecular composition and structure by mastering the interpretation of infrared 
(IR), Raman, and Nuclear Magnetic Resonance (NMR) spectra. This comprehensive resource provides 
essential insights and techniques for analyzing spectroscopic data, empowering you to confidently 
determine chemical properties and identify compounds through these powerful analytical methods.

Each paper contributes unique insights to the field it represents.
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Interpreting Infrared, Raman, and Nuclear Magnetic Resonance Spectra: Factors affecting molecular 
vibrations and chemical shifts of infrared, Raman, and nuclear magnetic resonance spectra

"This book teaches the analyst why it is advantageous to obtain vibrational data under different physical 
phases. Molecular vibrations are affected by change in physical phase, and knowledge of how certain 
molecular vibrations are affected by change in the chemical environment improves the analyst's ability 
to solve complex chemical problems." -- Publisher.

Interpreting Infrared, Raman, and Nuclear Magnetic Resonance Spectra: Variables in data interpre-
tation of infrared and Raman spectra

This book teaches the analyst why it is advantageous to obtain vibrational data under different physical 
phases. Molecular vibrations are affected by change in physical phase, and knowledge of how certain 
molecular vibrations are affected by change in the chemical environment improves the analyst's ability 
to solve complex chemical problems.

Interpreting Infrared, Raman, and Nuclear Magnetic Resonance Spectra

This book teaches the analyst why it is advantageous to obtain vibrational data under different physical 
phases. Molecular vibrations are affected by change in physical phase, and knowledge of how certain 
molecular vibrations are affected by change in the chemical environment improves the analyst's ability 
to solve complex chemical problems. This book is invaluable for students and scientists engaged 
in analytical and organic chemistry, since application of IR and Raman spectroscopy is essential in 
identifying and verifying molecular structure. This reference provides analysts with information that 
enables them to acquire the maximum amount of information when sampling molecular vibrations via 
IR and Raman spectroscopy. Key Features * Explains why it is advantageous to obtain vibrational data 
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under different physical phases * Compiles many vibrational studies into a single compendium * Lists 
group frequencies in different physical phases * Reveals that some group frequencies are more affected 
than others by changes in the physical phase * Demonstrates that in-phase and out-of-phase vibrations 
of the same functional group are not equally affected * Describes how solute-solvent complexes 
differ with changes in the solvent system * Shows that the amount of Fermi resonance between a 
fundamental vibration and a combination or overtone is altered with change of physical phase * Written 
by an internationally recognized expert

Interpreting Infrared, Raman, and Nuclear Magnetic Resonance Spectra: Variables in data interpre-
tation of infrared and Raman spectra

This book teaches the analyst why it is advantageous to obtain vibrational data under different physical 
phases. Molecular vibrations are affected by change in physical phase, and knowledge of how certain 
molecular vibrations are affected by change in the chemical environment improves the analyst's ability 
to solve complex chemical problems.

Interpreting Infrared, Raman, and Nuclear Magnetic Resonance Spectra

This book teaches the analyst why it is advantageous to obtain vibrational data under different physical 
phases. Molecular vibrations are affected by change in physical phase, and knowledge of how certain 
molecular vibrations are affected by change in the chemical environment improves the analyst's ability 
to solve complex chemical problems. This book is invaluable for students and scientists engaged 
in analytical and organic chemistry, since application of IR and Raman spectroscopy is essential in 
identifying and verifying molecular structure. This reference provides analysts with information that 
enables them to acquire the maximum amount of information when sampling molecular vibrations via 
IR and Raman spectroscopy. Key Features * Explains why it is advantageous to obtain vibrational data 
under different physical phases * Compiles many vibrational studies into a single compendium * Lists 
group frequencies in different physical phases * Reveals that some group frequencies are more affected 
than others by changes in the physical phase * Demonstrates that in-phase and out-of-phase vibrations 
of the same functional group are not equally affected * Describes how solute-solvent complexes 
differ with changes in the solvent system * Shows that the amount of Fermi resonance between a 
fundamental vibration and a combination or overtone is altered with change of physical phase * Written 
by an internationally recognized expert

An Introduction to Spectroscopic Methods for the Identification of Organic Compounds: Nuclear 
magnetic resonance and infrared spectroscopy

As a spectroscopic method, nuclear magnetic resonance (NMR) has seen spectacular growth over the 
past two decades, both as a technique and in its applications. Today the applications of NMR span 
a wide range of scientific disciplines, from physics to biology to medicine. Each volume of Nuclear 
Magnetic Resonance comprises a combination of annual and biennial reports which together provide 
comprehensive coverage of the literature on this topic. This Specialist Periodical Report reflects the 
growing volume of published work involving NMR techniques and applications, in particular NMR of 
natural macromolecules which is covered in two reports: "NMR of Proteins and Nucleic Acids" and 
"NMR of Carbohydrates, Lipids and Membranes". For those wanting to become rapidly acquainted 
with specific areas of NMR, this title provides unrivalled scope of coverage. Seasoned practitioners of 
NMR will find this an invaluable source of current methods and applications. Volume 33 covers literature 
published from June 2002 to May 2003. Specialist Periodical Reports provide systematic and detailed 
review coverage in major areas of chemical research. Compiled by teams of leading authorities in 
the relevant subject areas, the series creates a unique service for the active research chemist, with 
regular, in-depth accounts of progress in particular fields of chemistry. Subject coverage within different 
volumes of a given title is similar and publication is on an annual or biennial basis.

Nuclear Magnetic Resonance

Infrared and Raman Spectroscopy: Principles and Spectral Interpretation explains the background, 
core principles and tests the readers understanding of the important techniques of Infrared and Raman 
Spectroscopy. These techniques are used by chemists, environmental scientists, forensic scientists etc 
to identify unknown chemicals. In the case of an organic chemist these tools are part of an armory of 
techniques that enable them to conclusively prove what compound they have made, which is essential 
for those being used in medical applications. The book reviews basic principles, instrumentation, 



sampling methods, quantitative analysis, origin of group frequencies and qualitative interpretation using 
generalized Infrared (IR) and Raman spectra. An extensive use of graphics is used to describe the 
basic principles of vibrational spectroscopy and the origins of group frequencies, with over 100 fully 
interpreted FT-IR and FT-Raman spectra included and indexed to the relevant qualitative interpretation 
chapter. A final chapter with forty four unknown spectra and with a corresponding answer key is 
included to test the readers understanding. Tables of frequencies (peaks) for both infrared and Raman 
spectra are provided at key points in the book and will act as a useful reference resource for those 
involve interpreting spectra. This book provides a solid introduction to vibrational spectroscopy with an 
emphasis placed upon developing critical interpretation skills. Ideal for those using and analyzing IR 
and Raman spectra in their laboratories as well as those using the techniques in the field. Uniquely 
integrates discussion of IR and Raman spectra Theory illustrated and explained with over 100 fully 
interpreted high quality FT-IR and FT-Raman spectra (4 cm-1 resolution) Selected problems at the end 
of chapters and 44 unknown IR and Raman spectra to test readers understanding (with a corresponding 
answer key)

Infrared and Raman Spectroscopy

Now in its third edition, this classic text covers many aspects of infrared and Raman spectroscopy that 
are critical to the chemist doing structural or compositional analysis. This work includes practical and 
theoretical approaches to spectral interpretation as well as a discussion of experimental techniques. 
Emphasis is given to group frequencies, which are studied in detailed discussions, extensive tables, 
and over 600 carefully chosen and interpreted spectral examples. Also featured is a unique treatment of 
group frequencies that stresses their mechanical origin. This qualitative approach to vibrational analysis 
helps to simplify spectral interpretation. Additional topics include basic instrumental components 
and sampling techniques, quantitative analysis, Raman polarization data, infrared gas contours, and 
polarized IR studies, among others. Focuses on group frequency correlations and how to use them in 
spectral interpretation Revised and updated by a pioneer in the field, Norman Colthup, who for thirty 
years has served as an expert lecturer for the Fisk Infrared Institute Explores new group frequency 
studies in aromatics, alkanes and olefins, among others Includes completely updated section on 
instrumentation

Introduction to Infrared and Raman Spectroscopy

Boost your knowledge of modern spectroscopic methods! This reference work provides you with 
essential knowledge for the application of modern spectroscopic methods in organic chemistry. All 
methods are explained based on typical practical examples, theoretical aspects, and applications. The 
following spectroscopic methods are explained and examples are given: UV/Vis Spectroscopy Infrared 
(IR) and Raman Spectroscopy Nuclear Magnetic Resonance Spectroscopy (NMR) Mass Spectrometry 
(MS) The textbook has been a standard reference for decades. As it conveys necessary knowledge for 
examinations at all universities it is compulsory reading for every organic chemistry student!

Interpretation of NMR Spectra

This industrially relevant resource covers all established and emerging analytical methods for the 
deformulation of polymeric materials, with emphasis on the non-polymeric components. Each tech-
nique is evaluated on its technical and industrial merits. Emphasis is on understanding (principles and 
characteristics) and industrial applicability. Extensively illustrated throughout with over 200 figures, 400 
tables, and 3,000 references.

Spectroscopic Methods in Organic Chemistry

This second edition of Introductory Raman Spectroscopy serves as a guide to newcomers who wish 
to become acquainted with this dynamic technique. Written by three acknowledged experts this title 
uses examples to illustrate the usefulness of the technique of Raman spectroscopy in such diverse 
areas as forensic science, biochemistry, medical, pharmaceutical prescription and illicit drugs. The 
technique also has many uses in industry. Updated Applications chapter Demonstrated the versatility 
and utility of Raman spectroscopy in problem solving in science Serves as an excellent reference text 
for both beginners and more advanced students Discusses new applications of Raman spectroscopy 
in industry and research

Additives in Polymers



Provides an introduction to those needing to use infrared spectroscopy for the first time, explaining the 
fundamental aspects of this technique, how to obtain a spectrum and how to analyse infrared data 
covering a wide range of applications. Includes instrumental and sampling techniques Covers biological 
and industrial applications Includes suitable questions and problems in each chapter to assist in the 
analysis and interpretation of representative infrared spectra Part of the ANTS (Analytical Techniques 
in the Sciences) Series.

Introductory Raman Spectroscopy

Infrared and Raman Spectroscopy: Principles and Spectral Interpretation explains the background, 
core principles and tests the readers understanding of the important techniques of Infrared and Raman 
Spectroscopy. These techniques are used by chemists, environmental scientists, forensic scientists etc 
to identify unknown chemicals. In the case of an organic chemist these tools are part of an armory of 
techniques that enable them to conclusively prove what compound they have made, which is essential 
for those being used in medical applications. The book reviews basic principles, instrumentation, 
sampling methods, quantitative analysis, origin of group frequencies and qualitative interpretation using 
generalized Infrared (IR) and Raman spectra. An extensive use of graphics is used to describe the 
basic principles of vibrational spectroscopy and the origins of group frequencies, with over 100 fully 
interpreted FT-IR and FT-Raman spectra included and indexed to the relevant qualitative interpretation 
chapter. A final chapter with forty four unknown spectra and with a corresponding answer key is 
included to test the readers understanding. Tables of frequencies (peaks) for both infrared and Raman 
spectra are provided at key points in the book and will act as a useful reference resource for those 
involve interpreting spectra. This book provides a solid introduction to vibrational spectroscopy with an 
emphasis placed upon developing critical interpretation skills. Ideal for those using and analyzing IR 
and Raman spectra in their laboratories as well as those using the techniques in the field. Uniquely 
integrates discussion of IR and Raman spectra Theory illustrated and explained with over 100 fully 
interpreted high quality FT-IR and FT-Raman spectra (4 cm-1 resolution) Selected problems at the end 
of chapters and 44 unknown IR and Raman spectra to test readers understanding (with a corresponding 
answer key)

Infrared Spectroscopy

Statistics is a key characteristic that assists a wide variety of professions including business, govern-
ment, and factual sciences. Companies need data calculation to make informed decisions that help 
maintain their relevance. Design of experiments (DOE) is a set of active techniques that provides a more 
efficient approach for industries to test their processes and form effective conclusions. Experimental 
design can be implemented into multiple professions, and it is a necessity to promote applicable 
research on this up-and-coming method. Design of Experiments for Chemical, Pharmaceutical, Food, 
and Industrial Applications is a pivotal reference source that seeks to increase the use of design of 
experiments to optimize and improve analytical methods and productive processes in order to use 
less resources and time. While highlighting topics such as multivariate methods, factorial experiments, 
and pharmaceutical research, this publication is ideally designed for industrial designers, research 
scientists, chemical engineers, managers, academicians, and students seeking current research on 
advanced and multivariate statistics.



Infrared and Raman Spectroscopy

There has been a wealth of recent research on the complex changes involved in bread making and how 
they influence the many traits consumers use to define quality. Bread making: improving quality sums 
up this key research and what it means for improved process control and a better, more consistent 
product. After an introductory review of bread making as a whole part one discusses wheat and flour 
quality. Chapter 3 summarises current research on the structure of wheat, providing the context for 
chapters on wheat proteins (chapters 5 and 6) and starch (chapter 7). There are also chapters on 
ways of measuring wheat and flour quality, and improving flour for bread making. Part two reviews 
dough formation and its impact on the structure and properties of bread. It includes chapters on the 
molecular structure of dough, foam formation and bread aeration together with discussion of the role of 
key ingredients such as water. A final group of chapters then discusses other aspects of quality such as 
improving taste and nutritional properties, as well as preventing moulds and mycotoxin contamination. 
With its distinguished editor and international team of contributors, Bread making: improving quality is 
a standard work both for industry and the research community.

Design of Experiments for Chemical, Pharmaceutical, Food, and Industrial Applications

The complex field of analytical chemistry requires knowledge and application of the fundamental 
principles of numerical calculation. Problems of Instrumental Analytical Chemistry provides support 
and guidance to help students develop these numerical strategies to generate information from 
experimental results in an efficient and reliable way. Exercises are provided to give standard protocols 
to follow which address the most common calculations needed in the daily work of a laboratory. Also 
included are easy to follow diagrams to facilitate understanding and avoid common errors, making 
it perfect as a hands-on accompaniment to in-class learning. Subjects covered follow a course in 
analytical chemistry from the initial basics of data analysis, to applications of mass, UV-Vis, infrared 
and atomic spectrometry, chromatography, and finally concludes with an overview of nuclear magnetic 
resonance. Intended as a self-training tool for undergraduates in chemistry, analytic chemistry and 
related subjects, this book is also useful as a reference for scientists looking to brush up on their 
knowledge of instrumental techniques in laboratories. Request Inspection Copy

Bread Making

High Resolution Nuclear Magnetic Resonance Spectroscopy, Volume 2 provides a comprehensive 
coverage of the theories and methods for analysis of high resolution spectra. The title also presents 
a discourse on other variables that affect the spectra. The text first details the correlations of 1H 
resonance spectral parameters with molecular structure, and then proceeds to tackling the 19F nuclear 
magnetic resonance studies. Next, the selection deals with the NMR spectra of nuclei other than 
hydrogen fluoride. The text also provides data sets, such as nuclear properties, T-values, and chemical 
shifts. The book will be of great use to scientists who utilize nuclear magnetic resonance in their work.

Problems of Instrumental Analytical Chemistry

"Cover-to-cover reading of Plastics Additives, Advanced Industrial Analysis, is recommended for 
both professional analysts and plastics technologists. Professor Bart’s prose style is easy to read. A 
professional background in analytical chemistry is not assumed. Particularly valuable is the trove of 
good advice as to which approach might be best in a given situation. Every department with a serious 
interest in additive / property relations should invest in a copy.” -- PMAD Newsletter. This industrially 
relevant and up-to-date resource deals with all established and emerging analytical methods for 
in-polymer additive analysis of plastics formulations. Quality assurance and industrial troubleshooting 
all benefit from direct analysis modes. Plastics Additives comprises detailed coverage of solid-state 
spectroscopy, thermal analysis and pyrolysis, laser techniques, surface studies and microanalysis 
along with process analytics, quantitative analysis and modern method development and validation 
applied to additives in polymers. The book is organised for quick and easy reference and is extensively 
illustrated with over 200 figures, 300 flow diagrams and tables to facilitate rapid understanding of this 
topic, and it contains 4000 references. Emphasis is on understanding (principles and characteristics) 
and industrial applicability.

High Resolution Nuclear Magnetic Resonance Spectroscopy



This book covers the science of interfaces between an aqueous phase and a solid, another liquid or 
a gaseous phase, starting from the basic physical chemistry all the way to state-of-the-art research 
developments. Both experimental and theoretical methods are treated thanks to the contributions of 
a distinguished list of authors who are all active researchers in their respective fields. The properties 
of these interfaces are crucial for a wide variety of processes, products and biological systems and 
functions, such as the formulation of personal care and food products, paints and coatings, microfluidic 
and lab-on-a-chip applications, cell membranes, and lung surfactants. Accordingly, research and ex-
pertise on the subject are spread over a broad range of academic disciplines and industrial laboratories. 
This book brings together knowledge from these different places with the aim of fostering education, 
collaborations and research progress.

Progress in Infrared Spectroscopy

This book consists of over 422 problems and their acceptable answers on structural inorganic chemistry 
at the senior undergraduate and beginning graduate level. The central theme running through these 
questions is symmetry, bonding and structure: molecular or crystalline. A wide variety of topics are cov-
ered, including Electronic States and Configurations of Atoms and Molecules, Introductory Quantum 
Chemistry, Atomic Orbitals, Hybrid Orbitals, Molecular Symmetry, Molecular Geometry and Bonding, 
Crystal Field Theory, Molecular Orbital Theory, Vibrational Spectroscopy, Crystal Structure, Transition 
Metal Chemistry, Metal Clusters: Bonding and Reactivity, and Bioinorganic Chemistry. The questions 
collected here originate from the examination papers and take-home assignments arising from the 
teaching of courses in Chemical Bonding, Elementary Quantum Chemistry, Advanced Inorganic 
Chemistry, and X-Ray Crystallography by the book's two senior authors over the past five decades. 
The questions have been tested by generations of students taking these courses. The questions in 
this volume cover essentially all the topics in a typical course in structural inorganic chemistry. The text 
may be used as a supplement for a variety of inorganic chemistry courses at the senior undergraduate 
level. It also serves as a problem text to accompany the book Advanced Structural Inorganic Chemistry, 
co-authored by W.-K. Li, G.-D. Zhou, and T. C. W. Mak (Oxford University Press, 2008).

Plastics Additives

This book is an expanded and updated version of Part III of the authors' previous work, Advanced 
Structural Inorganic Chemistry (OUP 2008). The original part deals with main-group elements, the 
rare-earth elements, transition-metal clusters, and supramolecular systems. In this new book, selected 
material from significant advances in the past decade has been added, with particular emphasis on 
compounds that exemplify new types of bonds such as sigma-hole, triel bond, tetrel bond, pnictogen 
bond, chalcogen bond, halogen bond, halogen-halogen interaction, aerogen bond, as well as quintu-
ple and sextuple metal-metal bonds. Other new topics include actinide compounds, metallophilicity, 
heterometallic macrocycles and cages, com- and dis-proportionation reactions, hydrogen-bonded 
organic frameworks (HOFs), halogen-bonded organic frameworks, halogen-halogen interactions in 
supramolecular frameworks, covalent organic frameworks (COFs), and metal-organic frameworks 
(MOFs).

Nuclear Magnetic Resonance Spectroscopy

This book introduces carbon nanotubes as a matrix for efficient nanohybrid catalysis. The preparation 
and use of such materials in ultra-grade water purification is described. Simple chemical methods for 
purification and functionalization of carbon nanotubes prior to their use is also detailed. The author 
also discusses the potential use of nanotube-based nanobiohybrid catalysts in the removal of organic 
pollutants.

Soft Matter at Aqueous Interfaces

Dynamic Nuclear Magnetic Resonance Spectroscopy ...

Problems in Structural Inorganic Chemistry

Problem solving is central to the teaching and learning of chemistry at secondary, tertiary and 
post-tertiary levels of education, opening to students and professional chemists alike a whole new world 
for analysing data, looking for patterns and making deductions. As an important higher-order thinking 
skill, problem solving also constitutes a major research field in science education. Relevant education 



research is an ongoing process, with recent developments occurring not only in the area of quantita-
tive/computational problems, but also in qualitative problem solving. The following situations are consid-
ered, some general, others with a focus on specific areas of chemistry: quantitative problems, qualita-
tive reasoning, metacognition and resource activation, deconstructing the problem-solving process, an 
overview of the working memory hypothesis, reasoning with the electron-pushing formalism, scaffolding 
organic synthesis skills, spectroscopy for structural characterization in organic chemistry, enzyme 
kinetics, problem solving in the academic chemistry laboratory, chemistry problem-solving in context, 
team-based/active learning, technology for molecular representations, IR spectra simulation, and 
computational quantum chemistry tools. The book concludes with methodological and epistemological 
issues in problem solving research and other perspectives in problem solving in chemistry. With a 
foreword by George Bodner.

Structural Chemistry across the Periodic Table

"Presents the most comprehensive coverage available of the detection, isolation, identification, and 
estimation of all anionic surfactants in a wide variety of samples in trace and macro quantities. 
Features new chapters on volumetric and trace analysis, molecular and mass spectroscopy, and 
chromatographic processes."

Carbon-13 Nuclear Magnetic Resonance Spectroscopy

Nuclear magnetic resonance (NMR) spectroscopy is arguably the most important analytical tool that 
is that is available to chemists. It can be used to determine structures of molecules, study reaction 
mechanisms and reaction kinetics, and measure molecular properties. "Fundamentals of Nuclear 
Magnetic Resonance Spectroscopy" presents the fundamental concepts and applications of NMR 
spectroscopy. The book was written for advanced undergraduate and graduate students as well as 
for professional chemists. Highlights include . NMR theory and applications . NMR instrumentation 
. Relaxation processes, relaxation time determination, relaxation time applications . Chapters on 
1H, 13C, 15N, and 2D-NMR . Exercises at the end of each chapter . Chapter of NMR exercises . 
Research applications in each chapter . Discussion and examples of DEPT, HET-2DJ, HOM-2DJ, 
HOM-COR/COSY, HET-COR, HMQC, HMBC, 2D-INADEQUATE, NOE difference, NOESY, ROESY, 
and TOSCY spectra

Nanohybrid Catalyst based on Carbon Nanotube

Written for students undertaking Spectroscopy and Analytical Chemistry options.Concise, stu-
dent-friendly and well illustrated with diagrams, tables and charts.Equally suitable for use as 
stand-alone texts, or as ancillary texts to any core chemistry text.

An Introduction to the Analysis of Spin-spin Splitting in High-resolution Nuclear Magnetic Resonance 
Spectra

This author's second volume introduces basic principles of interpreting infrared spectral data, teaching 
its readers to make sense of the data coming from an infrared spectrometer. Contents include spectra 
and diagnostic bands for the more common functional groups as well as chapters on polyester spectra 
and interpretation aids. Discussions include: Science of infrared interpretation Light and molecular 
vibrations How and why molecules absorb infrared radiation Peak heights, intensities, and widths 
Hydrocarbons, carbonyl groups, and molecules with C-N bonds Polymers and inorganic molecules The 
use of atlases, library searching, spectral subtraction, and the Internet in augmenting interpretation 
Each chapter presents an introduction to the nomenclature and structure of a specific functional group 
and proceeds with the important diagnostic bands for each group. Infrared Spectral Interpretation 
serves both novices and experienced practitioners in this field. The author maintains a website and 
blog with supplemental material. His training course schedule is also available online.

Dynamic Nuclear Magnetic Resonance Spectroscopy

High Resolution Nuclear Magnetic Resonance Spectroscopy
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