clays ...

OF THE
CLAY MINERALS

and =
clay
minerals

VOLUME 35
1987

Editor-in-Chief
Frederick A. Mumpton

published by THE CLAY MINERALS SOCIETY

https://doi.org/10.1017/S0009860487040539 Published online by Cambridge University Press


https://doi.org/10.1017/S0009860487040539

clays ..

and s
clay
minerals’

President

Necip Giiven
Department of Geosciences
Texas Tech University
Lubbock, Texas 79409

Vice President
William F. Moll

Qil-Dri Corporation of America
520 North Michigan Avenue
Chicago, lllinois 60611

Secretary
Don Scafe

Alberta Geological Survey

Edmonton, Alberta T6H 5R7

Canada
Treasurer

Kenneth M. Towe
Department of Paleobiology

Smithsonian Institution
Washington, D.C. 20560

Editor-in-Chief
Frederick A. Mumpton

Department of the Earth Sciences
State University College
Brockport, New York 14420
716-395-2334

Editorial Office

THE CLAY MINERALS SOCIETY

P.O. Box 595

Clarkson, New York 14430

U.S.A.

Associate Editors

Amos Banin
Seagram Centre for Soil
and Water Research
The Hebrew University
Rehovot 76100, Israel

Craig S. Calvert

Exxon Production Research Co.
P.O. Box 2189

Houston, Texas 77001

Necip Giiven
Department of Geosciences
Texas Tech University
Lubbock, Texas 79049

Hideomi Kodama

Land Resource Research Centre
Agriculture Canada C.E.F.

Ottawa, Ontario K1A 0C6, Canada

Murray B. McBride
Department of Agronomy
Cornell University

Ithaca, New York 14863

J. D. Russell

Macaulay Institute for Soil Research
Craigiebuckler, Aberdeen

Scotland ABS 2QJ

United Kingdom

R. A. Schoonheydt
Laboratorium voor
Opperviaktescheikunde
Katholieke Universiteit Leuven
B-3030 Leuven (Heveriee), Belgium

Udo Schwertmann

Institut fir Bodenkunde
Technische Universitdt Miinchen
8050 Freising-Weihenstephan
Federal Republic of Germany

Richard A. Sheppard
U.S. Geological Survey
Federal Center, M.S. 917
Denver, Colorado 80225

Jan Srodon

Institute of Geological Sciences
Polish Academy of Sciences
Senacka 3

31-002 Krakéw, Poland

Joseph W. Stucki
Department of Agronomy
University of lllinois
Urbana, lllinois 61801

Koji Wada
Faculty of Agriculture

Kyushu University
46 Fukuoka 812, Japan

SCOPE OF THE JOURNAL

CLAYS AND CLAY MINERALS is the official publication of THE CLAY MINERALS SOCIETY. From 1952 through 1967 the publication
took the form of an annual Proceedings Volume composed mainly of the papers presented at the annual Clay Minerals Conferences.
In 1968 the publication was expanded to a bi-monthly JOURNAL that is now published by the SOCIETY. The JOURNAL undertakes
to publish all articles of interest to the international community of clay scientists, and manuscripts are welcome from all countries.

CLAYS AND CLAY MINERALS aims to present the latest advances in research and technology concerning clays and other fine-grained
minerals. Like its parent Society, the JOURNAL strives to promote the advancement of knowledge in many areas of clay science and
technology, and it is therefore of value in mineralogy, crystallography, geology, geochemistry, sedimentology, soil science, agronomy,
physical chemistry, colloid chemistry, ceramics, petroleum engineering, foundry engineering, soil mechanics, and other disciplines
concerned with fine-grained mineral materials. Despite their different backgrounds and special interests, clay scientists and technologists
have much in common, as their problems involve the structure, properties, origin, occurrence, and applications of the same minerals.
CLAYS AND CLAY MINERALS exists to disseminate to its worldwide readership the most recent developments in all of these aspects
of clay materials.

Manuscripts that are prepared in English in accordance with the “Instructions for Contributors" on the inside back cover of the JOURNAL
should be submitted to the EDITORIAL OFFICE of the Society and will be reviewed by competent referees.

SOCIETY OFFICE SUBSCRIPTION OFFICE

THE CLAY MINERALS SOCIETY CLAYS AND CLAY MINERALS
Susan Wintsch, Manager P.O. Box 368

P.O. Box 2295 Lawrence, Kansas 66044
Bloomington, indiana 47402 U.S.A. U.S.A.

812-332-9600 913-843-1234

Communications concerning membership in THE CLAY MINERALS SOCIETY should be addressed to the SOCIETY OFFICE.

Communications regarding new subscriptions, change of address, nonreceipt of issues, back issues, and reprints should be directed to
the SUBSCRIPTION OFFICE. Please quote your subscription code number in all correspondence.

SUBSCRIPTION RATE

For libraries, university departments, government laboratories, industrial firms, and other multiple-reader institutions—US $96.00 (North
America), $110.00 (other). Subscriptions are available on a two-year basis at a reduced rate of US $185.00 (North America), $212.00
(other). Bona-fide subscribing members of THE CLAY MINERALS SOCIETY receive the JOURNAL as part of their membership. CLAYS
AND CLAY MINERALS is published bi-monthly by THE CLAY MINERALS SOCIETY, and subscriptions are available on a calendar-
year basis only. Subscription rates include surface mail delivery in North America and air freight or airmail delivery to all other parts of
the world. Prices are subject to change without notice.

Copyright © 1987, THE CLAY MINERALS SOCIETY

Individual readers of this JOURNAL, and nonprofit libraries acting in their behalf, are freely permitted to make fair use of the material
in it, such as to copy an article for use in teaching or research. Permission is hereby granted to quote from this JOURNAL in scientific
works when an acknowledgment of the source accompanies the work. Reprint of a figure, table, photograph, or other excerpt requires
written consent of one of the original authors and notification to THE CLAY MINERALS SOCIETY in writing. Republication or systematic
or multiple reproduction of any material in this JOURNAL (including abstracts) is permitted only under license from THE CLAY MINERALS
SOCIETY.

https://doi.org/10.1017/S0009860487040539 Published online by Cambridge University Press


https://doi.org/10.1017/S0009860487040539

Contents

Number 1

Domain Segregation in Ni-Fe-Mg-Smectites
A. Decarreau, F. Colin, A. Herbillon, A. Manceau, D. Nahon,

H. Paquet, D. Trauth-Badaud, and J. J. Trescases 1
Effect of Manganese on the Transformation of Ferrihydrite into Goethite and Jacobsite in Alkaline Media

R. M. Cornell and R. Giovanoli 11
Effect of Silicate Species on the Transformation of Ferrihydrite into Goethite and Hematite in Alkaline Media

R. M. Cornell, R. Giovanoli, and P. W. Schindeler 21
Noncrystalline Fe-Si-Al-Oxyhydroxides

R. A. Eggleton 29
Further Consideration of the 2°Si Nuclear Magnetic Resonance Spectrum of Kaolinite

J. G. Thompson and P. F. Barron 38
Authigenic Chrysotile Formation in the Matrix of Quaternary Debris Flows, Northern Southland, New Zealand

D. Craw, C. A. Landis, and P. I. Kelsey 43

Reactions of Thiophene and Methylthiophenes in the Interlayer of Transition-Metal lon-Exchanged
Montmorillonite Studied by Resonance Raman Spectroscopy
Yuko Soma, Mitsuyuki Soma, Yukio Furukawa, and Issei Harada 53

Fourier-Transform Infrared Study of Ethylene Glycol Monoethyl Ether Adsorbed on Montmorillonite:
Implications for Surface Area Measurements of Clays

T. T. Nguyen, M. Raupach, and L. J. Janik 60
Charge Density and Na-K-Ca Exchange on Smectites

1. Shainberg, N. I. Alperovitch, and R. Keren 68
Comments

The Fundamental Nature of llite/Smectite Mixed-Layer Clay Particles: A Comment on Papers
by P. H. Nadeau and Coworkers

1. D. R. Mackinnon 74
The Fundamental Nature of Interstratified lllite/Smectite Clay Particles: A Reply
P. H. Nadeau, M. J. Wilson, W. J. McHardy, and J. M. Tait 77

Book Review
The Chemistry of Weathering, edited by J. I. Drever

Enver Murad 80
Number 2

Pillaring Processes of Smectites With and Without Tetrahedral Substitution

D. Plee, L. Gatineau, and J. J. Fripiat 81
Distribution and Chemistry of Diagenetic Minerals at Yucca Mountain, Nye County, Nevada

D. E. Broxton, D. L. Bish, and R. G. Warren 89
Chemical and Morphological Evidence for the Conversion of Smectite to lllite

Atsuyuki Inoue, Norihiko Kohyama, Ryuji Kitagawa, and Takashi Watanabe 111
Quinoline Sorption on Na-Montmorillonite: Contributions of the Protonated and Neutral Species

C. C. Ainsworth, J. M. Zachara, and R. L. Schmidt 121
Refinement of the Crystal Structure of a Monoclinic Ferroan Clinochlore

A. C. Rule and S. W. Bailey 129
Reassessment of the Volkonskoite-Chromian Smectite Nomenclature Problem

E. F. Foord, H. C. Starkey, J. E. Taggart, Jr., and D. R. Shawe 139

https://doi.org/10.1017/S0009860487040539 Published online by Cambridge University Press


https://doi.org/10.1017/S0009860487040539

Alteration of Phlogopite to Corrensite at Sharbot Lake, Ontario
C. R. De Kimpe, N. Miles, H. Kodama, and J. Dejou 150

Book Review

Thermodynamic Values at Low Temperature for Natural Inorganic Materials: An Uncritical Survey,
by T. L. Woods and R. M. Garrels

R. K. Stoessell 159
Announcement 160
Number 3

Weathering of Basalt: Changes in Rock Chemistry and Mineralogy

R. A. Eggleton, Chris Foudoulis, and Dane Varkevisser 161
Iron Substitution in Montmorillonite, lllite, and Glauconite by 5’Fe M&ssbauer Spectroscopy

J. H. Johnston and C. M. Cardile 170
Crystal Structure of a Vermiculite-Anilinium Intercalate

P. G. Slade, C. Dean, P. K. Schultz, and P. G. Self 177

Characterization of Overgrowth Structures Formed around Individual Clay
Particles during Early Diagenesis
Michel Steinberg, Thierry Holtzapffel, and Michel Rautureau 189

Natroalunite in a Laterite Profile over Deccan Trap Basalts at Matanumad, Kutch, india
D. V. Chitale and Necip Giiven 196

Structural Study of a Benzidine-Vermiculite Intercalate having a High
Tetrahedral-Iron Content by ’Fe M&ssbauer Spectroscopy
C. M. Cardile and P. G. Slade 203

Nuclear Magnetic Resonance, Infrared, and X-ray Powder Diffraction Study of
Dimethylsulfoxide and Dimethylselenoxide Intercalates with Kaolinite
M. Raupach, P. F. Barron, and J. G. Thompson 208

Effect of Saturating Cation, pH, and Aluminum and Iron Oxide on the Flocculation
of Kaolinite and Montmorillonite
Sabine Goldberg and R. A. Glaubig 220

Notes
Influence of Relative Humidity on the Reaction Products of Phosphates and
Noncrystalline Hydroxides of Aluminum and Iron

M. Nanzyo 228
Problems in Identification of Montmorillonite and Beidellite
P. B. Malla and L. A. Douglas 232
A Transmission Electron Microscopy Contribution to the Structure of Kaolinite
J. G. Thompson and R. L. Withers 237
Announcements 239
Number 4

Hydrothermal Treatment of Smectite, lllite, and Basalt to 460°C: Comparison of Natural with
Hydrothermally Formed Clay Minerals
Y.-C. Yau, D. R. Peacor, E. J. Essene, J. H. Lee, L.-C. Kuo, and M. A. Cosca 241

Preparation and Characterization of Bidimensional Zeolitic Structures Obtained from Synthetic
Beidellite and Hydroxy-Aluminum Solutions
A. Schutz, W. E. E. Stone, G. Poncelet, and J. J. Fripiat 251

https://doi.org/10.1017/S0009860487040539 Published online by Cambridge University Press


https://doi.org/10.1017/S0009860487040539

Petrology of the Desmoinesian Excello Black Shale of the Midcontinent Region of the United States

O. I. Ece 262
Transformation of Birnessite to Buserite, Todorokite, and Manganite under Mild Hydrothermal Treatment

D. C. Golden, C. C. Chen, and J. B. Dixon 271
Kaolinite, Opal-CT, and Clinoptilolite in Altered Tuffs Interbedded with Lignite in the Jackson Group, Texas

L. Senkayi, D. W. Ming, J. B. Dixon, and L. R. Hossner 281

Authigenesis of Kaolinite and Chlorite in Texas Gulf Coast Sediments

J. H. Burton, D. H. Krinsley, and K. Pye 291
Properties of Iron Oxides in Two Finnish Lakes in Relation to the Environment of their Formation

U. Schwertmann, L. Carlson, and E. Murad 297
Effect of Exchangeable Potassium on the Hydraulic Conductivity of Smectite-Sand Mixtures

I. Shainberg, R. Keren, N. Alperovitch, and D. Goldstein 305

Optical Density of Vertisol Clay Suspensions in Relation to Sediment Volumes and Dithionite-
Citrate-Bicarbonate-Extractable Iron

Eyal Ben-Dor and Arieh Singer 311
Note
Synthesis of Kenyaite and Magadiite in the Presence of Various Anions
R. A. Fletcher and D. M. Bibby 318
Number 5

Compositional and Structural Variations in the Size Fractions of a Sedimentary and a Hydrothermal Kaolin
Gianni Lombardi, J. D. Russell, and W. D. Keller 321

Vapor-Phase Sorption Kinetics for Methanol, Propan-2-ol, and
2-Methylpropan-2-ol on Al**-, Cr**-, and Fe®"-Exchanged Montmorillonite
C. Breen, A. T. Deane, J. J. Flynn, and D. Reynolds 336

Vapor-Phase Sorption Kinetics for Tetrahydrofuran, Tetrahydropyran,
and 1,4-Dioxan by Al**- and Cr3+-Exchanged Montmorillonite

C. Breen, A. T. Deane, and J. J. Flynn 343
Photochemical Dissolution of Goethite in Acid/Oxalate Solution

R. M. Cornell and P. W. Schindler 347
Parameters Influencing Layer Stacking Types in Saponite and Vermiculite: A Review

Héléne Suquet and Henri Pezerat 353
Interpretation of Mdssbauer Spectra of Nontronite, Celadonite, and Glauconite

L. G. Daynyak and V. A. Drits 363
Intervalence Electron Transfer and Magnetic Exchange in Reduced Nontronite

P. R. Lear and J. W. Stucki 373
Imogolite Synthesis at 25°C

Shin-ichiro Wada 379
Cation-Exchange Properties of (Al + Na)-Substituted Synthetic Tobermorites

Sridhar Komarneni, Else Breval, Michihiro Miyake and Rustum Roy 385

Optically Selective Adsorption of a-Amino Acids on Montmorillonite-Cu-I-Lysine
Complexes in High-Pressure Liquid Chromatography
Faina Tsvetkov and Uri Mingelgrin 391

Book Review
Clay Microstructure, by R. H. Bennett and M. H. Hulbert
H. van Olphen 400

https://doi.org/10.1017/S0009860487040539 Published online by Cambridge University Press


https://doi.org/10.1017/S0009860487040539

Number 6

New Members of the Hydrotalcite-Manasseite Group

V. A. Drits, T. N. Sokolova, G. V. Sokolova, and V. I. Cherkashin 401
Weathering of Basalt: Formation of Iddingsite
K. L. Smith, A. R. Milnes, and R. A. Eggleton 418

Cross-linked Smectites. V. Synthesis and Properties of Hydroxy-Silicoaluminum
Montmorillonites and Fluorhectorites

Johan Sterte and Joseph Shabtai 429
Charge Reduction, Octahedral Charge, and Lithium Retention in Heated, Li-Saturated Smectites

W. F. Jaynes and J. M. Bigham 440
Diagenetic Alteration of Silicic Ash in Searles Lake, California

R. L. Hay and S. G. Guldman 449

Sodium, Calcium, and Ammonium Exchange on Clinoptilolite from the
Fort LaClede Deposit, Sweetwater County, Wyoming

M. H. Hulbert 458
Quantitative Determination of Clinoptilolite in Soils by a Cation-Exchange Capacity Method

D. W. Ming and J. B. Dixon 463
Notes
Technique for the Separation of Clinoptilolite from Soils

D. W. Ming and J. B. Dixon 469
Expandable Palygorskite from the Cretaceous-Tertiary Boundary, Mangyshiak Peninsula, U.S.S.R.

J. D. Jeffers and R. C. Reynolds, Jr. 473
Book Review
Clay in Engineering Geology, 2nd ed., by J. E. Gillot

R. T. Martin 477
Technical Referees, Volume 35, Clays and Clay Minerals 478
Tables of Contents, Volume 35, Clays and Clay Minerals 481
Comprehensive Subject, Title, Author Index, Volume 35, Clays and Clay Minerals

V. A. Colten-Bradley and F. A. Mumpton 485

https://doi.org/10.1017/S0009860487040539 Published online by Cambridge University Press


https://doi.org/10.1017/S0009860487040539

