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Short introduction to infrared and Raman spectroscopy........... J. Theo Kloprogge
INTRODUCTION
What is vibrational spectroscopy?
INFRARED AND NEAR-INFRARED SPECTROSCOPY

Mid-infrared spectroscopy
Near-infrared spectroscopy

RAMAN SPECTROSCOPY

Introduction

Principles of the Raman effect
Polarizability

Absorption and fluorescence



CONCLUSIONS
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Raman spectroscopy of kaolinite and selected
Intercalates............cooeiiiiiiiiii Ray L. Frost and Wayde N. Martens

INTRODUCTION

INTERCALATION OF KAOLINITE
The technique of intercalation
Intercalation with formamide
Intercalation with hydrazine
Intercalation with dimethylsulfoxide
Intercalation with potassium acetate
Intercalation with cesium acetate

EXPERIMENTAL TECHNIQUE OF RAMAN MICROSCOPY OF
KAOLINITE
The Raman microscopic technique

SUMMARY
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Crystal-chemistry of talcs: a NIR and MIR spectroscopic approach....Sabine Petit

INTRODUCTION
THE HYDROXYL GROUP: A GOOD PROBE OF THE CLAY CRYSTAL-
CHEMISTRY

The hydroxyl group vibrations

Effect of the octahedral environment

Effect of the surrounding tetrahedral environment:
Example of the synthetic Ge-tales
Ordered-disordered cationic distribution

Example of Ni-Mg tales

Example of Ni-Co kerolites

APPLICATION TO NATURAL TALCS: POTENTIAL OF THE NIR
REGION

Materials

Comparison between MIR and NIR
Chemical composition calculation
Cation distribution

Proposal of structural formulae
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Information available from infrared spectra of the fine
fractions of bentonites.............................. Jana Madejova and Peter Komadel

INTRODUCTION
CHARACTERIZATION OF BENTONITES

Identification of silica admixtures

Identification of layer silicate admixtures
Identification of kaolinite in smectite rich samples
Identification of mixed-layer illite-smectite
Identification of other admixtures

CHARACTERIZATION OF SMECTITES

Identification of smectites
Distribution of the central atoms in the octahedral sheets of smectites

SUMMARY
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Infrared emission spectroscopy of

clay minerals...............ooooiiiiiiiii J. Theo Kloprogge and Ray L. Frost
INTRODUCTION
THE THEORY OF INFRARED EMISSION SPECTROSCOPY (IES)
EXPERIMENTAL METHODS

THE EXAMPLE OF CALCIUM OXALATE DIHYDRATE
IES OF CLAY MINERALS

Kaolinite group

Smectite group
Interstratified clay minerals
Chlorite group

Modulated clay minerals
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Infrared spectroscopy and the chemistry of dioctahedral smectites...... W.P. Gates



INTRODUCTION
BACKGROUND AND THEORY

Structural considerations of isomorphic substitution Affects of
isomorphic substitutions on bond strength

and H-bonding

Mass and valence of OH - sharing cations

SAMPLES STUDIED

Chemistry of samples
Infrared spectroscopy

OCTAHEDRAL SITE OCCUPANCIES

Octahedral cation-OH bend and lattice deformations (1100- 550 cm™)
Octahedral cation - OH stretching (3700 - 3500 cm™') Octahedral
cation - OH combination (4800 - 3800 cm™!)

OCTAHEDRAL CATION COMPOSITION
NEIGHBORING OCTAHEDRAL AND TETRAHEDRAL SITES

Influence of layer charge location
Influence of Fe**
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Studies of Reduced-Charge Smectites by Near Infrared
SPECIIOSCOPY -vveevvieniieeiiieiie et ettt ettt te ettt e et e s saeebeesaaaenbeesnseenseas J Madejova

INTRODUCTION
MATERIALS AND METHODS
FIXATION OF SMALL EXCHANGEABLE CATIONS IN SMECTITES

Fixation of Li" in SAz-1 montmorillonite

Layer charge characterization of NHs-saturated smectites

NIR spectra of dioctahedral smectites

NIR spectra of reduced-charge Li-Saz

The effect of chemical composition on the infrared spectra of Li-
saturated dioctahedral smectites

The effect of ion size and charge of exchangeable cations on the extent
of their fixation in montmorillonites

ACID DISSOLUTION OF REDUCED-CHARGE SMECTITES

NIR study of structural modifications of Li- and
Ni-montmorillonites upon acid treatment
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Infrared and Raman Spectroscopy of Naturally Occurring
Hydrotalcites and Their Synthetic Equivalents..............ccccoc....... J. Theo Kloprogge

INTRODUCTION

FACTOR GROUP ANALYSIS
THE HYDROXIDE LAYERS
WATER

SIMPLE INTERLAYER ANIONS

C0s*
NOs
SO4*
ClOs

THERMAL BEHAVIOR
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Molecular Modeling of the Vibrational Spectra of Interlayer
and Surface Species of Layered Double Hydroxides............ R. James Kirkpatrick,
Andrey G. Kalinichev, Jianwei Wang, Xiaoqiang Hou and James E. Amonette

INTRODUCTION

MOLECULAR DYNAMICS MODELING

INTERATOMIC POTENTIALS

ANALYSIS OF ATOMIC VIBRATIONAL DYNAMICS FROM MD
SIMULATIONS

EXPERIMENTAL FAR INFRARED SPECTRA OF LDH PHASES
COMPARISON OF CALCULATED AND OBSERVED DATA

Ca,Al-Cl LDH
LiAl,-Cl LDH
LiAl,-SO4 LDH
Mg;AL-Cl LDH
POWER SPECTRA OF AQUEOUS SPECIES ASSOCIATED WITH LDH
SURFACES
CONCLUSIONS
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