CONTENTS

PREFACE TO THE SECOND EDITION IX
PREFACE Xi
ACKNOWLEDGMENTS xiii

1 INTRODUCTION 1

A Brief History / 1

Definitions / 3

Overview: Advantages and Disadvantages / 9
Instrumentation / 11

Referenees / 13

2 INSTRUMENT OVERVIEW 14

(‘arrier Cias / 15

Flow Control and Measurement / 16
Sample Inlets and Sampling Deviees / 20
Columns / 23

Temperature Zones / 24

Deteetors [/ 27

Data Systems / 27

Referenees / 28



Vi CONTENTS

3 BASIC CONCEPTS AND TERMS 29

Definitions, Terms, and Symbols / 29
The Rale Theory / 40

A Redefinition of // / 50

The Achievement of Separation / 51
References / 52

4 STATIONARY PHASES 53

Selecting a Column / 53

Classification of Stationary Phases for GLC / 54
Liquid Stationary Phases (GLC) / 65

Solid Stationary Phases (GSC) / 69

References / 69

5 PACKED COLUMNS AND INLETS 71

Solid Supports / 71

Liquid Stationary Phases / 73

Solid Stationary Phases (GSC) / 74

Gas Analysis / 76

Analysis of Other Inorganics / 80

Inlets for Liquid Samples and Solutions / 80
Special Columns / 81

Upgrading for Capillary Columns / 82
References / 83

6 CAPILLARY COLUMNS AND INLETS 84

Types of OT Columns / 84

OT Column Tubing / 86
Advantages of OT Columns / 89
Column Selection / 91

Capillary Inlet Systems / 97
Miscellaneous Topics / 100
References / 102

7 DETECTORS 104

Classification of Detectors / 105

Detector Characteristics / 108

Flame lonization Detector (FID) / 115
Thermal Conductivity Detector (TCD) / 119



10

12

CONTENTS

Electron Capture Detector (ECD) / 122
Other Detectors / 125
References / 127

QUALITATIVE AND QUANTITATIVE ANALYSIS

Qualitative Analysis / 129
Quantitative Analysis / 135
References / 144

PROGRAMMED TEMPERATURE

Temperature Effects / 145

Advantages and Disadvantages of PTGC / 147
Requirements of PTGC / 149

Theory of PTGC /151

Special Topics / 153

References / 155

GAS CHROMATOGRAPHY-MASS SPECTROMETRY
(GC-MS)

Instrumentation / 157

History / 165

Limitations of GC-MS Systems / 166

Data Analysis / 167

Referenees / 169

MULTIDIMENSIONAL GAS CHROMATOGRAPHY

Overview / 170

Fundamental Principles of Multidimensional
Chromatography / 171

GCxGC with Heart Cutting / 174
Comprehensive GCxGC / 175
LCxGC with Heart Cutting / 178
Comprehensive LCxGC / 179
Summary / 180

References / 181

SAMPLING METHODS

Overview [/ 183
Liquid-Liquid Extraction (LLE) / 185

Vii

129

145

156

170

183



viii CONTENTS

Solid-Liquid Extraction: Soxhlet Extraction and
Accelerated Solvent Extraction (ASE) / 188

Liquid-Solid Extraction: Solid-Phase Extraction (SPE) / 189

Liquid- or Solid-Vapor Extraction: Headspace
Extraction / 191

Solid-Phase Micro-extraction (SPME) / 193
Additional Techniques and Summary / 195
References / 197

13 SPECIAL TOPICS

Fast GC / 198

Chiral Analysis by GC / 201

GC Analysis of Nonvolatile (‘ompounds / 202
References / 205

14 TROUBLESHOOTING GC SYSTEMS
APPENDIX! SYMBOLS AND ACRONYMS

APPENDIX I GUIDELINES FOR SELECTING
CAPILLARY COLUMNS

APPENDIX Il GC: HOW TO AVOID PROBLEMS

APPENDIX IV CALCULATION OF SPLIT RATIO FOR
SPLIT INJECTION ON OT COLUMNS

APPENDIX V. OPERATING CONDITIONS FOR
CAPILLARY COLUMNS

APPENDIX VI OV LIQUID PHASES PHYSICAL
PROPERTY DATA

APPENDIX VI  SOME COMPRESSIBILITY CORRECTION
FACTORS (J)

APPENDIX VIII SOME INTERNET WEBSITES FOR GAS
CHROMATOGRAPHERS

APPENDIX IX OTHER BOOKS ON GAS
CHROMATOGRAPHY

INDEX OF APPLICATIONS

INDEX

198

207
215

218
220

222

224

225

227

228

230

231
233



