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PREFACE

The purpose of this book is to provide the practitioner of gas chromato-
graphy/mass spectrometry (GC/MS) with tools that will facilitate perform-
ing analyses and extracting information from the data of those analyses. To
those ends, information regarding the tools available and a treatise on the
evolution of the technique are also included. This book is not intended to
be a detailed text on the theory of the technique of GC/MS; it includes
information only on separation of components by gas chromatography
(GC) followed by identification using mass spectrometry. No information
is included on liquid chromatography/mass spectrometry (LC/MS).

In Section I. The Fundamentals on GC/MS, the available instrumentation
and techniques (Chapters 1-6) have been greatly expanded over the first
edition. More attention is given to available databases of electron ionization
(E]) spectra, their use, and the use of programs for deconvolution of coeluting
chromatographic components using the mass spectral data as well as software
that can be used to develop elemental compositions from mass spectral peaks.

In Section II. GC Conditions, Derivatization, and Mass Spectral Interpretation of
Specific Compound Types (Chapters 7-36), information pertaining to the use of
packed columns has been eliminated due to the disuse of these columns and
their replacement with PLOT (porous-layered open tubular) and WCOT
(wall-coated open tubular) columns in the modern GC/MS laboratory.
There is an overview of GC detectors included in Chapter 2 that should be
useful for those considering the use of the gas chromatograph-mass spectro-
meter (GC-MS) for occasional GC applications. There are also some applica-
tions from which valuable information can be obtained by combining a
selective GC detector with a mass spectrometer in a single analysis.

Analytes are introduced to the ion source of the GC-MS in ways other
than through a GC. These techniques are carefully detailed in Chapters 2
and 4, and their advantages and disadvantages are articulated.

A good portion of the material in this book 1s tabular and should be used
to gain information on how to perform an analysis of a specific sample
category and then in the determination of the identity of the individual
analytes. This is a book that should be both on the analyst’s desk and on the
bench next to the instrument. The original edition did an excellent job of
presenting the needed tools. This edition expands mainly on the narrative
section of the original book and retains and updates those tabular data that
were so helpful in the previous edition. At the same time, this edition
expands on the techniques of mass spectral data interpretation. Chapter 3

XV
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is new and is relatively short because it covers the interface between the gas
chromatograph and the mass spectrometer. Chapter 5 goes into more depth
on the interpretation of mass spectra. Chapter 6 is a completely revised
treatise on the uses of GC/MS in the area of quantitation. The information
in Section III. Appendices has been expanded and has more helpful tools for
mass spectral interpretation. Additional general mass spectral interpretation
information can also be found in the chapters on Specific Compound Types
(Section II, Chapters 7-36).

Much of the material contained in the GC Conditions, Derivatization, and
Mass Spectral Interpretation of Specific Compound Types section of the first
edition was from Fulton G. Kitson’s personal experiences in his 30-year
career in GC and mass spectrometry. Much of this material has been
retained, expanded, and its presentation somewhat modified; however, the
existence of this material and the presentation style would not exist if it had
not been from his experiences and efforts to organize it (Chapters 7-36 and
several of the appendices).

The number of appendices has been increased from 12 to 17. The
appendix on “Atomic Masses and Isotope Abundances” has been expanded
to provide tools to aid in the determination of an elemental composition
from isotope peak intensity ratios. An appendix with examples on “Steps to
Follow in the Determination of an Elemental Composition Based on
Isotope Peak Intensity Ratios” has been added. Appendices on whether to
use GC/MS or LC/MS; third-party software for use in data analysis; a list of
information required in reporting GC/MS data; X+1 and X+2 peak relative
intensities based on the number of atoms of carbon in an ion; and a list of
available EI mass spectral databases have been added. Others such as the ones
on derivatization; isotope peak patterns for ions with Cl and/or Br; terms
used in GC and in mass spectrometry; and tips on setting up, maintaining,
and troubleshooting a gas chromatograph have all been expanded and
updated as has the appendix on maintenance and troubleshooting problems
in the mass spectrometer.

Since the first commercial GC/MS system was introduced in the mid-
1960s by the Swedish company LKB, a number of GC and GC/MS
companies have emerged only to be merged into larger companies, acquire
and lose their brand identity, or just fade into the pages of scientific
instrument history. In late 2009, Agilent Technologies (the noncomputer/
nonprinter part of Hewlett—Packard), which was spun off in the last part of
the 20th century, announced that it was acquiring Varian, Inc., which itself
was a scientific multiproduct-line company that was part of an earlier
breakup of Varian, Corp. In addition to vacuum technology, laboratory
spectroscopy instruments (near-IR, UV-vis, atomic absorption, and induc-
tively coupled emission spectroscopy), nuclear magnetic resonance spectro-
scopy, and superconducting magnets, Varian was a major provider of GC
and GC/MS instruments (with the internal ionization quadrupole ion trap
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(QIT) technology acquired from the then Finnigan Corp. in 1989). Varian
also was a manufacturer of tandem quadrupole MS/MS instruments used in
GC/MS and LC/MS. The GC business (instruments and supplies) and the
ICPMS and tandem quadrupole products of the two companies were
considered to be too similar, and the European Economic Community
(EEC) requested that Agilent divest itself of these areas before the acquisi-
tion could go forward.

Bruker Corporation (headquartered in Billerica, Massachusetts, and the
publicly traded parent company of Bruker Scientific Instruments Division
(Bruker AXS, Bruker BioSpin, Bruker Daltonics, and Bruker Optics) and
Bruker Energy & Supercon Technologies Division) acquired ICPMS
instruments, laboratory GC instruments, and GC/MS tandem quadrupole
instruments businesses of Varian from Agilent Technologies. The three
acquired product lines will form the core offerings in a newly established
Bruker Chemical Analysis Division. Unfortunately, this divestiture will not
retain the Varian company or product name. Agilent was not required to
divest itself of the Varian internal ionization QIT GC/MS technology, and
Varian is the only company currently offering such an instrument commer-
cially. Even if Agilent continues the QIT GC/MS product line (which is
very likely), the Varian name will no longer be used. Throughout this book,
reference 1s made to Varian GC, QIT, and tandem quadrupole GC/MS
technology. Because of these Agilent and Bruker acquisitions, the name
Varian, with respect to analytical instrumentation, will be a total unknown
to practitioners entering the field in 5 years. This is why we felt this
explanation was necessary. The industry will change, but the information
in the book will still be valid and usable.

A very good source for peer support regarding GC and GC/MS is the
Chromatography Forum at http://www.chromforum.org.
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