Universitat
de Barcelona

Procesos industriales de
acondicionamiento de caolin para
su utilizacion como materia prima

en la sintesis de zeolita X

Fernando Garcia Colina

ADVERTIMENT. La consulta d’aquesta tesi queda condicionada a I'acceptacié de les seglients condicions d'Us: La difusié
d’aquesta tesi per mitja del servei TDX (www.tdx.cat) ha estat autoritzada pels titulars dels drets de propietat intel-lectual
Unicament per a usos privats emmarcats en activitats d'investigacié i docencia. No s'autoritza la seva reproduccié amb
finalitats de lucre ni la seva difusi6 i posada a disposicié des d’'un lloc alié al servei TDX. No s’autoritza la presentaci6 del
seu contingut en una finestra o marc alie a TDX (framing). Aquesta reserva de drets afecta tant al resum de presentacio
de la tesi com als seus continguts. En la utilitzacié o cita de parts de la tesi és obligat indicar el nom de la persona autora.

ADVERTENCIA. La consulta de esta tesis queda condicionada a la aceptacion de las siguientes condiciones de uso: La
difusién de esta tesis por medio del servicio TDR (www.tdx.cat) ha sido autorizada por los titulares de los derechos de
propiedad intelectual Unicamente para usos privados enmarcados en actividades de investigacién y docencia. No se
autoriza su reproduccién con finalidades de lucro ni su difusién y puesta a disposicion desde un sitio ajeno al servicio
TDR. No se autoriza la presentacién de su contenido en una ventana o marco ajeno a TDR (framing). Esta reserva de
derechos afecta tanto al resumen de presentacién de la tesis como a sus contenidos. En la utilizacién o cita de partes de
la tesis es obligado indicar el nombre de la persona autora.

WARNING. On having consulted this thesis you're accepting the following use conditions: Spreading this thesis by the
TDX (www.tdx.cat) service has been authorized by the titular of the intellectual property rights only for private uses placed
in investigation and teaching activities. Reproduction with lucrative aims is not authorized neither its spreading and
availability from a site foreign to the TDX service. Introducing its content in a window or frame foreign to the TDX service is
not authorized (framing). This rights affect to the presentation summary of the thesis as well as to its contents. In the using
or citation of parts of the thesis it's obliged to indicate the name of the author.




cetine

o =]
TR EEEEEE S g EE R G

N A T
nooo[jonnn oooo{jonon

DEle ©

i
kil
T
T
Nl
o

UNIVERSIDAD DE BARCELONA

DEPARTAMENTO DE INGENIERIA QUIMICA

Y METALURGIA

PROCESOS INDUSTRIALES DE
ACONDICIONAMIENTO DE CAOLIN PARA
SU UTILIZACION COMO MATERIA PRIMA

EN LA SINTESIS DE ZEOLITA X

Fernando Garcia Colina



8. BIBLIOGRAFIA

Abdmeziem-Hamoudi, K. y Siffert, B. “Synthesis of Molecular Sieve Zeolites from
a Smectite-Type Clay Material” Appl. Clay Sci. 4, 1-9 (1989)

Aglietti, E.F. Porto Lopez, J.M. y Pereira, E. “Kinetic Aspects of Kaolinite Acid
Dissolution I. Well Crystallized Mineral” React. Solids 2, 23-33 (1986a)
Aglietti, E.F. Porto Lopez, J.M. y Pereira, E. “Kinetic Aspects of Kaolinite Acid
Dissolution II. Mineral after Mechanochemical Treatment” React. Solids 2, 35-

44 (1986b)

Aiello, R. Collela, C. y Sersale, R. “Zeolite Formation from Synthetic and Natural
Glasses” Adv. Chem. Ser. 101, 51-62 (1971)

Akitt, J.W. Greenwood, N.W. Khandelwal, B.L. y Lester, G.D. “Aluminum-27
Nuclear Magnetic Resonance Studies of the Hydrolisis and Polymerization of
the Hexaaquoaluminium Ion” J. Chem. Soc. Dalton Trans. 12, 1226-1229
(1972)

Allen, T. “Particle Size Measurement” 3" edicién. Chapman and Hall, Londres (1981)

Amin, R.S. Fouda, M.F.R. y Abd-Elzaher, M.M. “Exiraction of Alumina from
Egyptian Kaolin Ore with Sulphuric and Hydrochloric Acids” Silic. Ind. 1-2,
7-16 (1993)

Angel, B.R. y Hall, P.L. “Electron Spin Resonance Studies of Kaolins” Proc. Intern.
Clay Conf. Serratosa, J.M. ed. Madrid. 47-60 (1972)

Armor, J.N. “Molecular-Sieves for Air Separation” Abstr. Pap. — Am. Chem. Soc.
204(AUG), 45 (1992)

Aparicio, P. “Determinacion del Orden-Desorden de la Caolinita por Difraccién de
Rayos X e Infrarrojo en Caolines y Rocas Caoliniferas: Influencia de la
Mineralogia en la Exactitud y Reproducibilidad de las Medidas”. Tesis
Doctoral. Facultad de Quimica. Universidad de Sevilla. (1996)

Bachiorrini, A. y Murat, M. “Spectroscopie d’absortion infrarouge appliquée 2 la
caractérisation de 1’état d’amorphisation de la métakaolinite” C.R. Acad. Sc.
Paris Série Il 303(20), 1783-1786 (1986)

Badyoczek, H. “Phasenumwandlungen von Kaolinmineralien unter dem Einfluss einer
Wirmebehandlung mit Ammoniumsulfat” Sprechsaal, 111(9), 565-566 (1978)

Bailey, S.W. ed. “Hydrous Phyllosilicates (exclusive of micas)”. Rev. Mineral.
vol. 19. Mineralogical Society of America. Washington DC, USA.. (1988)

365



BIBLIOGRAFIA

Bakr, M.Y. Abd-el-Wahab, M. y El-Abd, Z. “Extraction of Alumina from Egyptian
Kaolins & Clays: Part IV — Alumina Extraction by the Hydrochloric Acid
Method” Indian J. Technol. 7, 405-409 (1969)

Barclay, J.A. y Peters, F.A. “New Sources of Alumina” Min. Congr. J. 62, 29-34
(1976)

Barrer, R.M. “Zeolites and Clay Minerals as Sorbents and Molecular Sieves”
Academic Press. Londres (1978)

Barrer, R.M. “Hydrothermal Chemistry of Zeolites” Academic Press. Londres (1982)

Barrer, R.M. Baynham, J.W. Bultitude, F.W. y Meier, W.M. “Hydrothermal
Chemistry of the Silicates. Part VIII. Low-temperature Crystal Growth of
Aluminosilicates, and some Gallium and Germanium Analogues” J. Chem.
Soc. 195-208 (1959)

Barrer, R.M. y Cole, J.F. “Chemistry of Soil Minerals. Part IV. Salt Entrainment by
Sodalite and Cancrinite during their Synthesis” J. Chem. Soc. (A) 1516-1523
(1970)

Barrer, R.M. Cole, J.F. y Sticher, H. “Chemistry of Soil Minerals. Part V. Low
Temperature Hydrothermal Transformations of Kaolinite” J. Chem. Soc. (A)
2475-2485 (1968)

Barrer, R.M. y Denny, P.J. “Hydrothermal Chemistry of Silicates. Part X. A Partial
Study of the Field Ca0-AlL0;-SiO,-H,0” J. Chem. Soc. 983-1000 (1961)

Barrer, R.M. y Mainwaring, D.E. “Chemistry of Soil Minerals. Part XI.
Hydrothermal Transformations of Metakaolinite in Potassium Hydroxide” J.
Chem. Soc., Dalton Trans. 1254-1259 (1972)

Basaldella, E.I. y Tara, J.C. “Synthesis of LSX Zeolite in the Na/K System:
Influence of the Na/K Ratio” Zeolites 15, 243-246 (1995)

Bayer, G. Kahr, G. y Mueller-Vonmoos, M. “Reactions of Ammonium Sulphates
with Kaolinite and other Silicate and Oxide Minerals” Clay Miner. 17, 271-283
(1982)

Bell, A.T. “Applications of NMR Spectroscopy to the Study of Zeolite Synthesis” ACS
Symp. Ser. 398, 67-82 (1989)

Bish, D.L. y Von Dreele, R.B. “Rictveld Refinement of non-Hydrogen Atomic
Positions in Kaolinite” Clays Clay Miner. 37(4), 289-296 (1989)

Blasco, A. Barba, A. Moreno, A. y Escardino, A. “Obtencién de Materiales con
Elevada Superficie Especifica y Razon Atomica Al/Si Variable a partir de
Caolin (II). Influencia de la Naturaleza del Caolin y del Ciclo Térmico al que
se le somete” Técnica Cerdmica 187, 578-586 (1990)

366



BIBLIOGRAFIA

Borthakur, P.C. Naqvi, A.A. Bhattacharya, G.C. Dutta, S.N. e Iyengar, M.S.
“Preparation of Na-A Zeolite from Clay” Trans. Indian Ceram. Soc. 38(3),
100-107 (1979)

Bosch, P. Ortiz, L. y Schifter, I. “Synthesis of Faujasite Type Zeolites from Calcined
Kaolins” Ind. Eng. Chem. Prod. Res. Dev. 22, 401-406 (1983)

Breck, D.W. “Zeolite Molecular Sieves: Structure, Chemistry and Use” John Wiley &
Sons, Inc. Nueva York, NY (1974)

Breck, D.W. y Flanigen, E.M. “Synthesis and Properties of Union Carbide
Zeolites L, X and Y” Mol. Sieves, Pap. Conf. 47-61 (1968)

Bremner, P.R. Eisele, J.A. y Bauer, D.J. “Aluminum Extraction from
Anorthosite by Leaching with Hydrochloric Acid and Fluoride” U.S.
Department of the Interior, Bureau of Mines. Report of Investigations RI
8694 (1982)

Brindley, G.W. y Brown, G. eds. “Crystal Structures of Clay Minerals and their
X-Ray Identification”. Mineralogical Society, Londres. (1980)

Brindley, G.W. y Nakahira, M. “The Kaolinite-Mullite Reaction Series” J. Am.
Ceram. Soc. 42 (7), 311-324 (1959)

Brindley, G.W. y Robinson, K. “The Structure of Kaolinite” Mineral. Mag. 27, 242-
253 (1946)

Brook, P.A. “Potential-pH Diagrams at Elevated Temperatures” Corros. Sci. 12(4),
297-306 (1972)

Brown, IL.W.M. MacKenzie, K.J.D. Bowden, M.E. y Meinhold, R.H.
“Outstanding Problems in the Kaolinite — Mullite Reaction Sequence
Investigated by “Si and “’Al Solid-State Nuclear Magnetic Resonance: II, High
— Temperature Transformations of Metakaolinite” J. Am. Ceram. Soc. 68, 298-
301 (1985)

Brunauer, S. Deming, L.S. Deming, W.E. y Teller, E. “On a Theory of the Van
der Waals Adsorption of Gases” J. Am. Chem. Soc. 62, 1723-1732 (1940)

Brunauer, S. Emmett, P.H. y Teller, E. “Adsorption of Gases in Multimolecular
Layers” J. Am. Chem. Soc. 60, 309-319 (1938)

Bulens, M. y Delmon, B. “The Exothermic Reaction of Metakaolinite in the Presence
of Mineralizers. Influence of Cristallinity” Clays Clay Miner. 25, 271-277
(1977)

Butter, S.A. y Kuznicki, S.M. “Synthesis of Maximum Aluminum X Zeolites”
Patente U.S.A. n° 4.606.899 (1986)

Caillere, S. “Compte Rendu de la Reunion du CIPEA 4 Copenhague” Bull. Gr. Fr.
Argiles 12, 97 (1960)

367



BIBLIOGRAFIA

Calvert, C.S. “Chemistry and Mineralogy of Iron-Substituted Kaolinite in Natural
and Synthetic Systems” PhD Thesis. Texas A&M University. College
Station TX, U.S.A. (1981)

Carberry, J.J. y Varma, A. “Chemical Reaction and Reactor Engineering”
Dekker, Nueva York, NY (1987)

Cases, J.M. Liétard, O. Yvon, J. y Delon, J.F. “Ftude des propriétés
cristallochimiques, morphologiques, superficielles de kaolinites désordonnées™
Bull. Minéral. 105, 439-445 (1982)

Caullet, P. y Guth, J.L. “Observed and Calculated Silicate and Aluminosilicate
Oligomer Concentrations in Alkaline Aqueous Solutions” ACS Symp. Ser. 398,
83-97 (1989)

Chakraborty, A.K. “Supplementary Alkali Extraction Studies of 980 °C-heated
Kaolinite by X-ray Diffraction Analysis” Journal of Materials Science 27,
2075-2082 (1992)

Chakravorty, A.K. “Application of TMA and DTA for Study of the Crystallization
Behaviour of SiO, in the Thermal Transformation of Kaolinite” J. Therm.
Anal. 39(3), 289-299 (1993)

Chen, N.Y. y Degnan, T.F. “Industrial Catalytic Applications of Zeolites” Chem.
Eng. Prog. 84(2), 32-41 (1988)

Chin, P.K.F. y Mills, G. “Kinetics and Mechanisms of Kaolinite Dissolution: Effects
of Organic Ligands” Chem. Geol. 90, 307-317 (1991)

Chon, M.E. Tsuru, T. y Takahashi, H. “Changes in Pore Structure of Kaolin
Mineral by Sulfuric Acid Treatment” Clay Sci. 5, 155-162 (1978)

Coe, C.G. Kuznicki, S.M. Srinivasan, R. y Jenkins, R.J. “Molecularly
Engineered, High Performance Adsorbent. Self Bound Low-Silica X Zeolite”
ACS Symp. Ser. 368, 478-491 (1988)

Coombs, D.S. Ellis, A.J. Fyfe, W.S. y Taylor, A.M. “The Zeolite Facies, with
Comments on the Interpretation of Hydrothermal Syntheses” Geochim.
Cosmochim. Acta 17, 53-107 (1959)

Costa, E. Gutiérrez, M.L. y Uguina, M.A. “Sintesis de Tamices Moleculares. II.
Zeolitas X e Y de Sodio. Influencia de las distintas variables” An. Quim. 76,
276-281 (1980)

Costa, E. Lucas, A. Uguina, M.A. y Ruiz, J.C. “Synthesis of 4A Zeolite from
Calcined Kaolins for Use in Detergents” Ind. Eng. Chem. Res. 27(7), 1291-
1296 (1988)

368



BIBLIOGRAFIA

Costa, E. Sotelo, J.L. Gutiérrez, M.L. y Uguina, M.A. “Sintesis de Tamices
Moleculares III. Zeolitas A y X de Sodio. Estudio Cinético” An. Quim. 76,
282-288 (1980)

Covian, 1. “Sintesis de zeolita 13X para su uso en detergentes”. Tesis Doctoral.
Departamento de Ingenierfa Quimica. Facultad de Quimica. Universidad
Complutense de Madrid (1991)

Criado, J.M. Ortega, A. Real, C. y Torres, E. “Re-examination of the Kinetics of
the Thermal Dehydroxilation of Kaolinite” Clay Miner. 19, 653-661 (1984)

Dai, F. Deguchi, K. Suzuki, M. Takahashi, H. y Saito, Y. “Significance of Silicate
Source for Controlling Pentasil Zeolite Phase Synthesized from Organic-Free
System” Chem. Lett. 869-872 (1988)

Davies, H. Dering, H.O. y Parker, T.W. “Al,0, from Clay by an NH, Alum — NH,
Process” Patente U.S.A. n° 2.375.977 (1945)

Davis, M.E. “Zeolites and Molecular-Sieves - Not Just Ordinary Catalysts” Ind. Eng.
Chem. Res. 30(8), 1675-1683 (1991)

De Boer, J.H. “The Structure and Properties of Porous Materials” Butterworths,
Londres (1958)

Den Ouden, C.J.J. y Thompson, R.W. “Analysis of Zeolite Crystallization using the
Crystallization Curve” Ind. Eng. Chem. Res. 31(1), 369-373 (1992)

Deitz, V.R. “Gas Adsorption. The Extreme Limits of Surface Coverage” Ind. Eng.
Chem. 57(5), 49-66 (1965)

Derouane, E.G. “Zeolite Microporous Solids. Synthesis, Structure and Reactivity”
NATO ASI Papers on Zeolites (1991)

Diggle, J.W. Downie, T.C. y Goulding, C.W. “The Dissolution of Porous Oxide
Films on Aluminium” Electrochim. Acta 15, 1079-1093 (1970)

Dolcater, D.L. Syers, J.K. y Jackson, M.L. “Titanium as Free Oxide and
Substituted Forms in Kaolinites and other Soil Minerals” Clays Clay Miner. 18,
71-79 (1970)

Drzal, L.T. “Adsorbate-adsorbent Interactions by Gas Adsorption: Part I. Surface
Characterization of Kaolin Clay as a Function of Calcination Temperatures.
Part II. Comparison of the Adsorptive Properties of Freon 113 (1,1,2 -
trichloro - 1,2,2 - trifluoroethane) with Krypton on Selected Surfaces." PhD
Thesis. Department of Chemical Engineering. Case Western Reserve
University. Cleveland OH, U.S.A. (1974)

Eaton, G.P. “Mineral Industry Surveys: Clay and Shale” U.S. Department of the
Interior, U.S. Geological Survey (1997)

369



BIBLIOGRAFIA

Engelhardt, G. Zeigan, D. Jancke, H. Hoebbel, D. y Wieker, W. “*Si-NMR
Spectroskopie an Silicatlosungen. II. Zur Abhéingigkeit der Structur der
Silicatanionen in wiéssrigen Natriumsilicatlosungen vom Na : Si - Verhiltnis”
Z. Anorg. Chem. 418, 17-28 (1975)

Escudero, J.C. “Preparacién, Caracterizacion y Ensayo de Catalizadores para el
Proceso de Fotolisis de Agua”. Tesis Doctoral. Departamento de Quimica
Técnica. Facultad de Quimica. Universidad de Barcelona (1987)

Fahlke, B. “Verfahren zur Herstellung von reinem Molekularsieb 13X” Patente
R.D.A. n° 222.271 (1985)

Fahlke, B. Miiller, D. y Wieker, W. ““’Al NMR Studies on the Liquid Phases during
Zeolite Synthesis” Z. Anorg. Chem. 562, 141-144 (1988)

Farmer, C. ed. “The Infrared Spectra of Minerals” Monograph 4. Mineralogical
Society. Londres (1974)

Fetterman, J.W. y Sun, S.C. “Alumina Extraction from a Pennsylvania Diaspore
Clay by an Ammonium Sulfate Process” Alumina 1, 333-349 (1963)

Fitzgerald, J.J Murali, C. Nebo, C.O. y Fuerstenau, M.C. “Synthesis, Chemical
Analyses, and Solid-State NMR Studies of Aluminum Silicate Hydrosols™ J.
Colloid Interface Sci. 151(2), 299-316 (1992)

Flanigen, E.M. y Khatami, M. “Infrared Studies of Zeolite Frameworks” Adv.
Chem. Ser. 101, 201-229 (1971)

Ford, K.J.R. “Leaching of Fine and Pelletised Natal Kaolin using Sulphuric Acid”
Hydrometallurgy 29, 109-130 (1992)

Fouda, M.F.R. Amin, R.S. y Abd-Elzaher, M.M. “Characterization of Products of
Interaction between Kaolin Ore and Ammonium Sulphate” J. Chem. Technol.
Biotechnol. 56, 195-202 (1993)

Freund, E.F. “Mechanism of the Crystallization of Zeolite X J. Cryst. Growth 34,
11-23 (1976)

Gajam, S.Y. “Some Aspects of Hydrochloric Acid Leaching of Kaolinite Clay” PhD
Thesis. Department of Metallurgical Engineering. University of Arizona.
Tucson AZ, U.S.A. (1985)

Gajam, S.Y. y Raghavan, S. “A Kinetic Model for the Hydrochloric Acid Leaching
of Kaolinite Clay” Trans. Inst. Min. Metall., Sect. C 94, 115-120 (1985a)

Gajam, S.Y. y Raghavan, S. “A Kinetic Model for the Hydrochloric Acid Leaching
of Kaolinite Clay in the Presence of Fluoride lons” Hydrometallurgy 15, 143-
158 (1985b)

370



BIBLIOGRAFIA

Garcia-Clavel, M.E. Martinez-Lope, M.J. y Casais-Alvarez, M.T. “Método de
Obtencion de Alimina a partir de Arcillas y Silicatos Aluminicos en general”
Patente espafiola n® 482.881 (1979)

Garcia-Clavel, M.E. Martinez-Lope, M.]J. y Casais-Alvarez, M.T. “Method for
Obtaning Alumina from Clays” Patente U.S.A. n°® 4.342.729 (1982)

Garcia-Clavel, M.E. Martinez-Lope, M.]J. y Casais-Alvarez, M.T. “Procedimiento
Continuo de Obtencion de Compuestos de Aluminio a partir de Silicatos
Aluminicos y otros Minerales de Aluminio” Patente espafola n°® 522.398
(1983)

Garcia-Clavel, M.E. Martinez-Lope, M.J. y Casais-Alvarez, M.T. “Método de
Solubilizacion de los Componentes Metélicos de los Filosilicatos” Patente
espafiola n® 545.690 (1985)

Gastuche, M.C. “Investigation of the Alteration of Kaolinite by Different Chemical
Agents” Silic. Ind. 24, 237-244 y 313-320 (1959)

Gastuche, M.C. Delmon, B. y Vielvoye, L. “La Cinétique des Réactions
Hétérogenes. Attaque du Réseau Silico-aluminique des Kaolinites par 1’Acide
Clorhydrique” Bull. Soc. Chim. Fr. 1, 60-70 (1960)

Giese, R.F. y Datta, P. “Hydroxyl Orientation in Kaolinite, Dickite and Nacrite” Am.
Mineral. 58, 471-479 (1973)

Ginter, D.M. Bell, A.T. y Radke, C.J. “The Effects of Gel Aging on the Synthesis
of NaY Zeolite from Colloidal Silica” Zeolites 12, 742-749 (1992a)

Ginter, D.M. Went, G.T. Bell, A.T. y Radke, C.J. “A Physicochemical Study of
the Aging of Colloidal Silica Gels used in Zeolite Y Synthesis” Zeolites 12,
733-741 (1992b)

Glass, H.D. “High-Temperature Phases from Kaolinite and Halloysite” Am. Mineral.
39, 193-207 (1954)

Gregg, S.J. y Sing, K.S.W. “Adsorption, Surface Area and Porosity” 2? edicion.
Academic Press, Nueva York, NY (1982)

Grim, R.E. “Clay Mineralogy”, 1?* edicién. McGraw-Hill. Nueva York, NY (1953)

Grim, R.E. “Clay Mineralogy” 22 edicién. McGraw-Hill. Nueva York, NY (1968)

Grob, B. “Selektive Chlorierung von Aluminiumoxid in Kaolinit” Dissertation.
Eidgenoessiche Technische Hochschule Zurich, Zurich (Suiza) (1983)

Grob, B. y Richarz, W. “Chlorination of Alumina in Kaolinitic Clay” Metall. Trans.
B 15B, 529-533 (1984)

Gudowicz, T.H. “Zeolites as Detergent Builders - A Market Update” Abstr. Pap. —
Am. Chem. Soc. 190(SEP), 7 (1985)

371



BIBLIOGRAFIA

Hamilton, K.E. Coker, E.N. Sacco, A. Dixon, A.G. y Thompson, R.W. “The
Effects of the Silica Source on the Crystallization of Zeolite NaX” Zeolites 13,
645-653 (1993)

Hancock, J.D. y Sharp, J.H. “Method of Comparing Solid-state Kinetic Data and its
Application to the Decomposition of Kaolinite, Brucite and BaCO,” J. Am.
Ceram. Soc. 55, 74-77 (1972)

Hansen, N. y Littman, W. “Automatic Determination of the Surface Area of
Powders” Z. Instrumentenkd. 71(6), 153-159 (1963)

Harkins, W.D. y Jura, G. “Surfaces of Solids. XIII. A Vapor Adsorption Method for
the Determination of the Area of a Solid without the Assumption of a
Molecular Area, and the Areas Occupied by Nitrogen and other Molecules on
the Surface of a Solid” J. Am. Chem. Soc. 66, 1366-1373 (1944)

Harvey, G. y Dent Glasser, L.S. “Structure and Properties of Aluminosilicate
Solutions and Gels” ACS Symp. Ser. 398, 49-65 (1989)

Heller-Kallai, L. “Reactions of Salts with Kaolinite at Elevated Temperatures. 1” Clay
Miner. 13, 221-235 (1978)

Heller-Kallai, L. y Frenkel, M. “Reactions of Salts with Kaolinite at Elevated
Temperatures. II”” Dev. Sedimentol. 27, 629-637 (1979)

Hendricks, S.B. “The Crystal Structure of Nacrite, AlLQO,.2Si0,.2H,0, and the
Polymorphism of the Kaolin Minerals” Z. Kristallogr. 100, 509-518 (1939)

Hendricks, S.B. y Jefferson, M.E. “Polymorphism of the Micas” Am. Mineral. 24,
729-771 (1939)

Henin, S. “Classification des Mineraux Argileux” Bull. Gr. Fr. Argiles 8, 29 (1956)

Herreros, B. y Klinowski, J. “Influence of the Source of Silicon and Aluminum in
the Hydrothermal Synthesis of Sodalite” J. Chem. Soc., Faraday Trans. 91(7),
1147-1154 (1995)

Himmelblau, D.V. “Process Analysis by Statistical Methods” John Wiley & Sons,
Nueva York, NY (1970)

Hinckley, D.N. “Variability in Cristalinity Values among the Kaolin Deposits of the
Coastal Plain of Georgia and South Carolina” Clays Clay Miner. 11, 229-
235(1963)

Hoebbel, D. Garzo, G. Ujszaszi, K. Engelhardt, G. Fahlke, B. y Vargha, A.
“Herstellung und Anionenkonstitution von Kristallinen Tetramethylammonium-
Aluminosilicaten und-Aluminosilicatlosungen” Z. Anorg. Allg. Chem. 484, 7-
21 (1982)

Holderich, W. y Gallei, E. “Industrial Use of Zeolites in Petrochemical Processes”
Chem. — Ing. — Tech. 56(12), 908-915 (1984)

372



BIBLIOGRAFIA

Horvath, I. y Kranz, G. “A Thermoanalytical Study of High-Temperature
Dehydration of Kaolinites with Various Structural Arrangements. I. The
Changes in Weight during Dehydroxylation” Silikaty 24(2), 163-170 (1980)

Howell, P.A. “Process for Preparing Crystalline Zeolitic Molecular Sieves” Patente
U.S.A. n® 3.390.958 (1968)

Huang, W.H. y Keller, W.D. “Dissolution of Clay Minerals in Dilute Organic Acids
at Room Temperature” Am. Mineral. 55, 2076-2094 (1970)

Huang, W.H. y Keller, W.D. “Dissolution of Rock-Forming Silicate Minerals in
Organic Acids: Simulated First-Stage Wheatering of Fresh Mineral Surfaces”
Am. Mineral. 56(5-6), 1082-1095 (1971)

Huggins, M.L. y Sun, K.H. “Energy Additivity in Oxygen-Containing Crystals and
Glasses” J. Phys. Chem. 50, 319-328 (1946)

Hulbert, S.F. y Huff, D.E. “Kinetics of Alumina Removal from a Calcined Kaolin
with Nitric, Sulphuric and Hydrochloric Acids” Clay Miner. 8(3), 337-345
(1970)

Hultman, G.H. “Obtaining Aluminum Oxide Free from Iron” Patente sueca n°
41.884 (1917)

Innes, W.B. “Experimental Methods in Catalytic Research” Vol. I. Academic
Press, Nueva York, NY (1968)

Ishida, M. y Wen, C.Y. “Comparison of Kinetic and Diffusional Models for Solid-
Gas Reactions” AIChe Journal 14(2), 311-317 (1968)

Iwai, S. Tagai, H. y Shimamune, T. “Untersuchung des Vorgangs der
Strukturverdnderung des Dickits bei Entwisserung” Acta Crystallogr., Sect B
27(1), 248-250 (1971)

Jacobs, H. “Etude des Hydroxyles de la Kaolinite par Spectroscopie Infrarouge”.
Thesis. Faculte des Sciences Agronomiques. Université Catholique de Louvain.
Heverlee, Bélgica (1971)

Jepson, W.B. y Rowse, J.B. “The Composition of Kaolinite. An Electron Microscope
Microprobe Study” Clays Clay Miner. 23, 310-317 (1975)

Joyner, L.G. Weinberger, E.B. y Montgomery, C.W. “Surface Area Measurements
of Activated Carbons Silica Gel and other Adsorbents” J. Am. Chem. Soc. 67,
2182-2188 (1945)

Kacirek, H. y Lechert, H. “Investigations on the Growth of the Zeolite Type NaY”
J. Phys. Chem. 79(15), 1589-1593 (1975)

Kacirek, H. y Lechert, H. “Rates of Crystallization and a Model for the Growth of
NaY Zeolites” J. Phys. Chem. 80(12), 1291-1296 (1976)

Kemezis, P. “Zeolites Capacity by Producer” Chem. Week 27/01, 38 (1993)

373



BIBLIOGRAFIA

King, C.V. “Reaction Rates at Solid-Liquid Interfaces” J. Am. Chem. Soc. 57, 828-
831 (1935)

Kinrade, S.D. y Swaddle, T.W. “Silicon-29 NMR Studies of Aqueous Silicate
Solutions. 1. Chemical Shifts and Equilibria” Inorg. Chem. 27, 4253-4259
(1988a)

Kinrade, S.D. y Swaddle, T.W. “Silicon-29 NMR Studies of Aqueous Silicate
Solutions. 2. Transverse “Si Relaxation and the Kinetics and Mechanism of
Silicate Polymerization” Inorg. Chem. 27, 4259-4264 (1988b)

Kinrade, S.D. y Swaddle, T.W. “Direct Detection of Aluminosilicate Species in
Aqueous Solution by Silicon-29 and Aluminum-27 NMR Spectroscopy” Inorg.
Chem. 28(10), 1952-1954 (1989)

Kirk, R.E. y Othmer, D.F. “Encyclopedia of Chemical Technology” 4% edicion.
John Wiley & Sons. Nueva York, NY (1991)

Kiyoura, R. y Urano, K. “Mechanism, Kinetics and Equilibrium of Thermal
Decomposition of Ammonium Sulfate” Ind. Eng. Chem. Process Des. Dev.
9(4), 489-494 (1970)

Klevtsov, D.P. Logvinenko, V.A. Zolotovskii, B.P. Krivoruchko, O.P. y
Buyanov, R.A. “Kinetics of Kaolinite Dehydration and its Dependence on
Mechanochemical Activation” J. Therm. Anal. 33(2), 531-535 (1988)

Kline, W.E. “The Catalyzed Dissolution of Silicate Minerals by Hydrofluoric Acid”
PhD Thesis. Department of Chemical Engineering. University of Michigan.
Ann Arbor MI, U.S.A. (1980)

Kline, W.E. y Fogler, H.S. “Dissolution Kinetics: Catalysis by Strong Acids” J.
Colloid Interface Sci. 82(1), 93-102 (1981)

Komarneni, S. Fyfe, C.A. y Kennedy, G.J. “Order-Disorder in 1:1 Type Clay
Minerals by Solid State “Al and *Si Magic-Angle-Spinning NMR
Spectroscopy” Clay Miner. 20, 327-334 (1985)

Kuhl, G.H. “Crystallization of Low-silica Faujasite (SiO,/ALO,; ~ 2.0)” Zeolites 7,
451-457 (1987)

Labrid, J. y Duquerroix, J.P. “Thermodynamic and Kinetic Aspects of the
Dissolution of Quartz-Kaolinite Mixtures by Alkalis” Revue de [’Institut
Frangais du Pétrole 46(1), 41-58 (1991)

Ligerstrom, G. “Equilibrium Studies of Polyanions. III. Silicate Ions in NaClO,
Medium” Acta. Chem. Scand. 13, 722-736 (1959)

Landsberg, A. “Chlorination Kinetics of Aluminum Bearing Minerals” Metall. Trans.
B 6B(2), 207-214 (1975)

374



BIBLIOGRAFIA

Landsberg, A. “Some Factors Affecting the Chlorination of Kaolinic Clay” Metall.
Trans. B 8B(3), 435-441 (1977)

Langmuir, I. “The Constitution and Fundamental Properties of Solids and Liquids.
Part I. Solids” J. Am. Chem. Soc. 38, 2221-2295 (1916)

Langston, R.B. y Jenne, E.A. “NaOH Dissolution of Some Oxide Impurities from
Kaolins” Clays Clay Miner., Proc. Natl. Conf. Clays Clay Minerals 12" 633-
647 (1964)

Layman, P.L. “Detergents Shift Focus of Zeolite Market” Chem. Eng. News Sept.
27, 10-15 (1982)

Lechert, H. y Kacirek, H. “Investigations on the Crystallization of X-type Zeolites”
Zeolites 11, 720-728 (1991)

Lechert, H. y Kacirek, H. “The Kinetics of Nucleation of X Zeolites” Zeolites 13,
192-200 (1993)

Lee, S.Y. Jackson, M.L. y Brown, J.L. “Micaceous Occlusions in Kaolinite
Observed by Ultramicron and High Resolution Electron Microscopy” Clays
Clay Miner. 23, 125-129 (1975)

Lemaitre, J. Bulens, M. y Delmon, B. “Influence of Mineralizers on the 950 °C
Exothermic Reaction of Metakaolinite” Proc. Intern. Clay Conf., Mexico D.F.
1, 539-544 (1975)

Lemaitre, J. Leonard, A. y Delmon, B. “Le Mécanisme de la Transformation
Thermique de la Métakaolinite” Bull. Minéral. 105, 501-507 (1982)

Leonard, A.J. “Structural Analysis of the Transition Phases in the Kaolinite-Mullite
Reaction Sequence” J. Am. Ceram. Soc. 60(1-2), 37-43 (1977)

Levenspiel, O. “Ingenierfa de las Reacciones Quimicas” 1% edicion. Reverté,
Barcelona (1981)

Levenspiel, O. “El Omnilibro de los Reactores Quimicos” 1% edicion. Reverté,
Barcelona (1986)

Lowe, B.M. MacGilp, N.A. y Whittam, T.V. “Active Silicates and their Role in
Zeolite Synthesis” Proc.Int. Conf. Zeolites 5" Napoles. Ress, L.V.C., ed.
Heyden, Londres 85-93 (1980)

Lowell, S. y Shields, J.E. “Powder Surface Area and Porosity” 22 edicién. Chapman
and Hall, Londres (1984)

Lowenstein, W. “The Distribution of Aluminum in the Tetrahedra of Silicates and
Aluminates” Am. Mineral. 39, 92-96 (1954)

Lucas, A. Uguina, M.A. Covian, I. y Rodriguez, L. “Synthesis of 13X Zeolite from
Calcined Kaolins and Sodium-Silicate for Use in Detergents” Ind. Eng. Chem.
Res. 31(9), 2134-2140 (1992)



BIBLIOGRAFIA

Lucas, A. Uguina, M.A. Covian, I. y Rodriguez, L. “Use of Spanish Natural Clays
as Additional Silica Sources to Synthesize 13X Zeolite from Kaolin” Ind. Eng.
Chem. Res. 32(8), 1645-1650 (1993a)

Lucas, A. Uguina, M.A. Coviin, L. y Rodriguez, L. “Sintesis de Zeolita 13X a
partir de Caolin Calcinado y Silice Precipitada para su Uso en Detergentes” An.
Quim. 89, 181-189 (1993b)

MacKenzie, K.J.D. Brown, LW.M. Meinhold, R.H. y Bowden, M.E.
“Outstanding Problems in the Kaolinite — Mullite Reaction Sequence
Investigated by *Si and *’Al Solid-State Nuclear Magnetic Resonance: I,
Metakaolinite” J. Am. Ceram. Soc. 68(6), 293-297 (1985)

MacKenzie, R.C. “The Classification and Nomenclature of Clay Minerals” Clay Min.
Bull. 4, 52-66 (1959)

Madani, A. Aznar, A. Sanz, J. y Serratosa, J.M. “*Si and ’Al NMR Study of
Zeolite Formation from Alkali-Leached Kaolinites. Influence of Thermal
Preactivation” J. Phys. Chem. 94, 760-765 (1990)

Maggtore, R. “Zeolites, Uses and Perspectives” Chim. Ind. 67(6), 349-349 (1985)

Magolati, A. “Process for Zeolite Production” Patente Europea n® 451.112 (1991)

Malden, P.J. y Meads, R.E. “Substitution by Iron in Kaolinite” Nature 215, 844-846
(1967)

Malden, P.J. y Meads, R.E. “Flectron Spin Resonance in Natural Kaolinites
Containing Fe’* and other Transition Metal Ions” Clay Miner. 10, 313-345
(1975)

Mankin, C.J. y Dodd, C.G. “Proposed Reference Illite from Ouachita Mountains of
Southern Oklahoma” Clays Clay Miner. 10, 372-379 (1963)

Marinov, M. Nishkov, I. Maleev, M. Choparinov, C. y Popov, A. “Production and
Processing of Fine Particles” Canadian Institute of Mining and Metallurgy.
Plumpton, ed. 609-614 (1988)

Marshall, C.E. “The Physical Chemistry and Mineralogy of Soils” Vol. 1, Soil
Materials, John Wiley & Sons, Nueva York, NY (1964)

Martin, E.S. y Wohleber, D. A. “Production of Aluminum Chloride from Raw
Materials Containing Aluminum Compounds and Silicon Compounds” Patente
U.S.A. n® 4.086.320 (1978a)

Martin, E.S. y Wohleber, D. A. “Production of Anhydrous Aluminum Chloride
from Clay using Catalyst and Recycling of Silicon Chloride” Patente U.S.A. n°
4.096.234 (1978b)

Martin, E.S. y Wefers, K. “Microscopic Investigation of Clay Chlorination” Light
Met. 619-631 (1984)

376



BIBLIOGRAFIA

Martinez-Lope, M. Garcia-Clavel, ML.E. y Casais-Alvarez, M.T. “Solubilization
Reaction of the Alumina from Kaolin by Solid State Reaction” Termochim.
Acta 177, 77-82 (1991)

Mase, H. “On the Reactivity of Various Silicate Minerals towards Acids” Bull. Chem.
Soc. Jpn. 34(2), 214-225 (1961)

Mason, B. “Principles of Geochemistry” John Wiley & Sons. Nueva York, NY
(1952)

Maynard, R.N. Millman, N. y Iannicelli, J. “A Method for Removing Titanium
Dioxide Impurities from Kaolin” Clays Clay Miner. 17, 59-62 (1969)

McCormick, A.V. Bell, A.T. y Radke, C.J. “Quantitative Determination of
Siliceous Species in Sodium Silicate Solutions by *Si NMR Spectroscopy”
Zeolites 7, 183-190 (1987)

McCormick, A.V. Bell, A.T. y Radke, C.J. “Influence of Alkali-Metal Cations on
Silicon Exchange and Silicon-29 Spin Relaxation in Alkaline Silicate Solutions”
J. Phys. Chem. 93, 1737-1741 (1989a)

McCormick, A.V. Bell, A.T. y Radke, C.J. “Multinuclear NMR Investigation of the
Formation of Aluminosilicate Anions” J. Phys. Chem. 93(5), 1741-1744
(1989b)

McCormick, A.V. Radke, C.J. y Bell, A.T. “Perspectives in Molecular Sieve
Science” Adv. Chem. Ser. 368, 222 (1988)

Meier, W.M. “Molecular Sieves” Society of Chemical Industry, Londres (1968)

Mellor, J.W. “A Comprehensive Treatise on Inorganic and Theoretical Chemistry”.
Longmans, Greenard and Co. Londres (1947)

Mestdagh, M.M. Herbillon, A.J. Rodrique, L. y Rouxhet, P.G. “Evaluation du
Rdle du Fer Structural sur la Cristallinité des Kaolinites” Bull. Minéral. 105,
457-466 (1982)

Mestdagh, M.M. Vielvoye, L. y Herbillon, A.J. “Iron in Kaolinite. II. The
Relationship between Kaolinite Cristalinity and Iron Content” Clay Miner.
15(1), 1-13 (1980)

Mikhail, R.S. Brunauer, S. y Bodor, E.E. “Investigations on a Complete Pore
Structure Analysis. 1. Analysis of Micropores” J. Colloid Interface Sci. 26(1),
45-53 (1968a)

Mikhail, R.S. Brunauer, S. y Bodor, E.E. “Investigations on a Complete Pore
Structure Analysis. II. Analysis of Four Silica Gels” J. Colloid Interface Sci.
26(1), 54-61 (1968b)

Miller, G. “Process for Extraction of Alumina from Alumina-Containing Ore” Patente
U.S.A. n°® 3.594.122 (1971)

377



BIBLIOGRAFIA

Miller, J.G. “An Infrared Spectroscopic Study of the Isothermal Dehydroxilation of
Kaolinite at 470 °C” J. Phys. Chem. 65(5), 800-804 (1961)

Miller, R.J. “Mechanisms for Hydrogen to Aluminum Transformations in Clays” Soil
Sci. Soc. Am. Proc. 29(1), 36-39 (1965)

Milne, D. “Chlorination of Bauxite in the Presence of Silicon Tetrachloride” Metall.
Trans. B 6B(3), 486-488 (1975)

Milton, R.M. “Molecular-Sieve Adsorbents” Patentes U.S.A. n°® 2.882.243 y n°
2.882.244 (1959)

Mirskii, Y.V. y Pirozkov, V.V. “Role of the Crystal Surface in the Mechanism and
Kinetics of Zeolite Crystallization” Zh. Fiz. Khim. 44(10), 2646-2648 (1971)

Mitra, N.K. Ghosh, R. Mandal, R.K. y Basumajumdar, A. “Kinetics of the
Leaching Process of Clay Minerals in Acid and Alkali Medium” J. Indian
Chem. Soc. 63, 747-751 (1986)

Murat, M. Amokrane, A. y Bastide, J.P. “Synth¢se des Zéolites a partir des
Produits d’Activation Thermique de la Kaolinite. Role des Caractéristiques
Structurales et Minéralogiques du Minéral de Départ” C.R. Acad. Sc. Paris
Serie 1T 310(13), 1725-1730 (1990)

Murat, M. Amokrane, A. Montanaro, L. y Negro, A. “Mise en Evidence d’une
‘Evolution Caractéristique des Propriétés Texturales et Superficielles Associée
de la Premiére Ftape de la Transition Métakaolinite — Mullite” C.R. Acad.
Sci. Paris, Serie 1I 316, 907-912 (1993)

Murata, K.J. “Internal Structure of Silicate Minerals that Gelatinize with Acid” Am.
Mineral. 28, 545-562 (1943)

Murray, H.H. y Lyons, S.C. “Correlation of Paper Coating Quality with Degree of
Crystal Perfection of Kaolinite” Clays Clay Miner. 4, 31-40 (1956)

Nagaishi, T. Ishiyama, S. Yoshimura, J. Matsumoto, M. y Yoshinaga, S.
“Reaction of Ammonium Sulphate with Aluminium Oxide” J. Therm. Anal.
23, 201-207 (1982)

Okada, K. Kawashima, H. Saito, Y. Hayashi, S. y Yasumori, A. “New
Preparation Method for Mesoporous y-Alumina by Selective Leaching of
Calcined Kaolin Minerals” J. Mater. Chem. 5(8), 1241-1244 (1995)

Olsen, R.S. Bullard, S.J. Gruzenski, W.G. Mrazek, R.V. y Henry, J.L.
“Leaching Rates for the HCI Extraction of Aluminum from Calcined Kaolinitic
Clay" U.S. Department of the Interior, Bureau of Mines. Report of
Investigations RI 8744 (1983)

378



BIBLIOGRAFIA

Otero-Arean, C. Letellier, M. Gerstein, B.C. y Fripiat, J. “Protonic Structure of
Kaolinite during Dehydroxilation Studied by Proton Magnetic Resonance” Int.
Clay Conf., Proc. 7", 1981, Pavia-Bologna 73-85 (1982)

Park, J.Y. y Levenspiel, O. “The Crackling Core Model for the Reaction of Solid
Particles” Chem. Eng. Sci. 30, 1207-1214 (1975)

Pedro, G. “Classification of the Argillaceous Minerals (Phyllosilicates)” Ann. Agron.,
Hors-Ser. 16(1), 108 (1965)

Percival, H.J. Duncan, J.F. y Foster, P.K. “Interpretation of the Kaolinite-Mullite
Reaction Sequence from Infrared Absorption Spectra” J. Am. Ceram. Soc. 57,
57-61 (1974)

Peters, F.A. Johnson, W. y Kirby, R.C. “Methods for Producing Alumina from
Clay: an Evaluation of a Potassium Alum Process” U.S. Department of the
Interior, Bureau of Mines. Report of Investigations RI 6290 (1963)

Peters, F.A. Johnson, P.W. y Kirby, R.C. “Methods for Producing Alumina from
Clay: an Evaluation of Two Ammonium Alum Process” U.S. Department of
the Interior, Bureau of Mines. Report of Investigations RI 6573 (1965)

Pigford, R.L. y Sliger, G. “Rate of Diffusion-Controlled Reaction between a Gas and
a Porous Solid Sphere” Ind. Eng. Chem. Process Des. Dev. 12(1), 85-91
(1973)

Plancon, A. Giese, R.F. y Snyder, R. “The Hinckley Index for Kaolinites” Clay
Miner. 23(3), 249-260 (1988)

Prosser, A.P. “Influence of Mineralogical Factors on the Rates of Chemical Reaction
of Minerals” Trans. Inst. Min. Metall., Sect. C 3, 59-79 (1969)

Puppe, L. “Zeolites - Properties and Technical Applications” Chem. Unserer Zeit.
20(4), 117-127 (1986)

Raman, K.V. y Jackson, M.L. “Rutile and Anatase Determination in Soils and
Sediments” Am. Mineral. 50, 1086-1092 (1965)

Redfern, S.A.T. “The Kinetics of Dehydroxylation of Kaolinite” Clay Miner. 22(4),
447-456 (1987)

Reid, P.I. “Synthesizing Faujasites” Patente Europea n° 209.332 (1987)

Rengasamy, P. Krishna Murti, G.S.R. y Sarma, V.A.K. “Isomorphous
Substitution of Iron for Aluminium in some Soil Kaolinites” Clays Clay Miner.
23, 211-214 (1975)

Richardson, H.M. “X Ray Identification and Crystal Structures of Clay Minerals”
Brindley, G.W., ed. Mineralogical Society. Londres (1951)

379



BIBLIOGRAFIA

Rocha, J. y Klinowski, J. “*Si and Al Magic-angle-spinning NMR Studies of the
Thermal Transformation of Kaolinite” Phys. Chem. Minerals 17(2), 179-186
(1990)

Rocha, J. y Klinowski, J. “The Rehydration of Metakaolinite to Kaolinite” J. Chem.
Soc., Chem. Commun. 8, 582-584 (1991)

Rollman, L.D. “Synthesis of Zeolites, an Overview” NATO ASI Ser., Ser. I 80, 109-
126 (1983)

Ross, C.A. y Kerr, P.E. “The Kaolin Minerals” U.S. Geol. Surv. Prof. Pap. 165E,
151-175 (1930)

Rouxhet, P.G. Samudacheata, N. Jacobs, H. y Anton, O. “Attribution of the
Hydroxil Stretching Bands of Kaolinite” Clay Miner. 12(2), 171-179 (1977)

Roy, D.M. y Francis, E.E. “New Data on the Thermal Decomposition of Kaolinite
and Halloysite” J. Am. Ceram. Soc. 38, 198-205 (1955)

Ruiz, M.T. “Obtencién de Alimina por Ataque Acido de Materiales no Bauxiticos
Espaiioles Activados por Aportaciéon de Energia Mecénica” Tesis Doctoral.
Departamento de Quimica Inorgéanica. Facultad de Quimica. Universidad de
Sevilla (1988)

Ruthven, D.M. “Zeolites as Selective Adsorbents” Chem. Eng. Prog. v, 42-50 (1988)

Sanchez, E. “Aprovechamiento del Catalizador Usado de F.C.C. de Refinerias” Tesis
Doctoral. Departamento de Ingenieria Quimica. Universidad Jaume I. Castellon
de la Plana (1994)

Sayin, M. y Jackson, M.L. “Anatase and Rutile Determination in Kaolinite Deposits”
Clays Clay Miner. 23, 437-443 (1975)

Schroder, K.P. y Sauer, J. “Preferred Stability of Al-O-Si-O-Al Linkages in High-
Silica Zeolite Catalysts. Theoretical Predictions contrary to Dempsey’s Rule” J.
Phys. Chem. 97, 6579-6581 (1993)

Scott, J. “Zeolite Technology and Applications: Recent Advances”. Noyes Data
Corp., Park Ridge, NJ USA (1980)

Sersale, R. “Natural Zeolites - Processing, Present and Potential Applications” Chim.
Ind. 67(3), 119-123 (1985)

Sersale, R. y Frigione, G. “Natural Zeolites As Constituents of Blended Cements”
Chim. Ind. 67(4), 177-180 (1985)

Seyfried, W.R. “The Ammonium Sulfate Process for the Extraction of Alumina from
Clay and its Application in a Plant in Salem, Oregon” Trans. AIME 182, 39
(1949)

Singletary, L. “Household Detergents and Cleansers Consumption of Zeolites” Chem.
Mark. Rep. 28/09, 33 (1992a)

380



BIBLIOGRAFIA

Singletary, L. “Chemical Congress Zeroes in on Detergent Zeolites” Chem. Mark.
Rep. 26/10, 33 (1992b)

Sjoberg, S. Higglund, Y. Nordin, A. e Ingri, N. “Equilibrium and Structural
Studies on Silicon(IV) and Aluminum(IIl) in Aqueous Solution. V. Acidity
Constants of Silicic Acid and the Ionic Product of Water in the Medium Range
0,05-2,0 M Sodium Chloride at 25 °C” Mar. Chem. 13(1), 35-44 (1983)

Solano, E. y Juan, D. “Obtencién de Alimina a partir de Arcillas utilizando como
Agente Disgregante el Bisulfato S6dico” Quim. Ind. 14, 82-85 (1995)

St. Clair, H.W. Ravitz, S.F. Sweet, A.T. y Plummer, C.E. “The Ammonium
Sulfate Process for Production of Alumina from Western Clays” Trans. AIME
159, 255-256 (1944)

Stoch, L. “Significance of Srtuctural Factors in Dehydroxylation of Kaolinite
Polytypes” J. Thermal Anal. 29, 919-931 (1984)

Stoch, L. Sikora, W. y Budek, L. “A Study of Reactions of Layer Silicates with
Molten Ammonium Sulphate” Mineral. Pol. 11 (1), 61-79 (1980)

Strock, L.W. “A Classification of Crystal Structures with Defect Latices” Z.
Kristallogr. 93, 285-311 (1936)

Stubican, V. “Residual Hydroxil Groups in the Metakaolin Range” Mineral. Mag. 32,
38-52 (1959)

Stubican, V. y Roy, R. “A New Approach to Assignment of Infrared Absorption
Bands in Layer-Latice Silicates” Z. Kristallogr. 115, 200-214 (1961)

Subotic, B. Skrtic, D. Smit, I. y Sekovanic, L. “Transformation of Zeolite A into
Hydroxisodalite. I. An Approach to the Mechanism of Transformation and its
Experimental Evaluation” J. Cryst. Growth 50(2), 498-508 (1980)

Suh, J.K. y Chong, P.J. “Improved Clay Process for Builder-grade Zeolite Synthesis
by Acidic Beneficiation” Yoop Hakhoechi (J. Korean Ceram. Soc.) 25(6), 685-
693 (1988)

Svensson, I.L. Sjoberg, S. y Ohman, L. “Polysilicate Equilibria in Concentrated
Sodium Silicate Solutions” J. Chem. Soc., Faraday Trans. 1, 82, 3635-3646
(1986)

Swaddle, T.W. Salerno, J. y Tregloan, P.A. “Aqueous Aluminates, Silicates and
Aluminosilicates” Chem. Soc. Rev. 23(5), 319-325 (1994)

Tatic, M. y Drzaj, B. “Zeolites” Elsevier Science Publishers B.V., Yugoslavia (1985)
Terry, B. “The Acid Decomposition of Silicate Minerals. Part 1. Reactivities and
Modes of Dissolution of Silicates” Hydrometallurgy 10, 135-150 (1983)
Thangaraj, A. y Kumar, R. “NMR Study of Soluble Aluminosilicate Precursors in

Zeolite Y Synthesis” Zeolites 10, 117-120 (1990)

381



BIBLIOGRAFIA

Touray, J.C. “La dissolution des Minéraux. Aspects Cinétiques” Mason, Paris (1979)

Trimm, D.L. “Catalysis in Petroleum Refining” International Conference on Catalysis
in Petroleum Refining. Elsevier, Amsterdam (1990)

Ullmann, F. ed.; “Ullmann's Encyclopedia of Industrial Chemistry”, 52 edicion.
VCH cop. Weinheim, Alemania. (1993)

Vanbekkum, H. y Kouwenhoeven, H.W. “The Use of Zeolites in Organic-
Reactions” Recl. Trav. Chim. Pays-Bas 108(9), 283-294 (1989)

Venuto, P.B. “Organic Catalysis over Zeolites - A 25 Year Perspective” Abstr. Pap. —
Am. Chem. Soc. 206(AUG), 68-PETR (1993)

Vollet, D.R. Macedo, J.C.D. y Mascarenhas, Y.P. “Pore Structure Characterization
of Kaolin, Metakaolin, and their Acid-treated Products using Small-angle X-ray
Scattering” Appl. Clay Sci. 8, 397-404 (1994)

Watanabe, T. Shimizu, H. Nagasawa, K. Masuda, A. y Saito, H. “*’Si and Al —
MAS/NMR Study of the Thermal Transformation of Kaolinite” Clay Miner.
22, 37-48 (1987)

Weaver, C.E. “Electron Probe Study of Kaolin” Clays Clay Miner. 16, 187-189
(1968)

Weber, J.N. y Roy, R. “Dehydroxilation of Kaolinite, Dickite and Halloysite: DTA
Curves under P = 15 to 10.000 p.s.i.” J. Am. Ceram. Soc. 48, 309-311 (1965)

Weiss, A. y Range, K.J. “Uber Titan im Gitter von Kaolin” Proc. Intern. Clay
Conf., Jerusalem 1, 53-66 (1966)

Wood, A. ed. “Alumina Consumption Projection” Chem. Week 06/01, 35 (1993)

Yeskis, D. Vangroos, A.F.K. y Guggenheim, S. “The Dehydroxilation of Kaolinite”
Am. Mineral. 70(1-2), 159-164 (1985)

Yoshida, A. e Inoue, K. “Whiteness in Zeolite A prepared from Shirasu Volcanic
Glass” Zeolites 8, 94-100 (1988)

Zhdanov, S.P. “Some Problems of Zeolite Crystallization” Adv. Chem. Ser. 101, 20-
43 (1971)

Ziegenbalg, S. y Haake, G. “Investigations into the Alumina Extraction from Clay by
Hydrochloric and Sulphuric Acid Leaching™ Light Met. 1119-1143 (1983)

382





