Fundamentals of

FOURIER
TRANSFORM
INFRARED
SPECTROSCOPY

Brian C. Smith




Table of Contents

Preface
Acknowledgements

Chapter 1 Introduction to FTIR
A. Terms and Definitions
B. A Brief History of FTIR
C. The Advantages and Limitations of FTIR
Names and Addresses of FTIR Companies
References/Bibliography

Chapter 2 How an FTIR Works
A. How an Interferometer Works
B. How an Interferogram Becomes a Spectrum
C. Determining Resolution/FTIR Trading Rules
D. FTIR Hardware
Interferometers
Sources
Beamsplitters
Detectors
Sample Compartments
E. Spectrometer Electronics
F. Measurements of Data Quality
References/Bibliography

Chapter 3 Proper Use of Spectral Manipulations
A. Introduction
B. Spectral Subtraction
C. Baseline Correction
D. Smoothing
E. Spectral Derivatives
F. Deconvolution
G. Spectral Library Searching
H. Curvefitting
I. Conclusion
References/Bibliography

VII

—

15
26
31
41
41
43
43
44
45
46
49
53

55
56
60
63
65
69
74
83
85
86



Chapter 4 Choosing the Right Sampling Technique

A. Transmission Techniques

A.1. Transmission Spectra of Solids
KBr Pellets
Mulls
Cast Films
Heat and Pressure Films

A.2. Transmission Spectra of Liquids
Capillary Thin Films
Sealed Liquid Cells

A.3. Transmission Spectra of Gases

B. Reflectance Techniques
Diffuse Reflectance (DRIFTS)
Quantitative DRIFTS
Attenuated Total Reflectance(ATR)
Specular Reflectance

C. Photoacoustic Spectroscopy (PAS)
PAS Applications

Epilogue

FTIR Accessory Companies

References/Bibliography

Chapter 5 Quantitative Analysis
A. Introduction
B. Beer’s Law
C. Single-Component Analyses
D. Different Standard Methods
External Standards
Internal Standards
E. Helpful Hints/Experimental Pitfalls to Avoid
F. Multicomponent Quantitative Analysis
The K and P Matrix Methods
G. Factor Analysis: PCR and PLS
Bibliography

87
87
88
93
97
98
99
99
101
105
108
110
114
117
125
130
133
136
136
137

139
140
144
145
146
146
146
149
151
153
155



Chapter 6 Hyphenated Infrared Techniques
A. Infrared Microscopy
Sample Preparation
Applications
B. GC-FTIR
Software Issues
C. HPLC-FTIR
References/Bibliography

Glossary

Index

157
161
164
167
170
172
178

181

195



