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Explore a comprehensive collection of simulated X-ray diffraction (XRD) powder patterns specifically 
designed for zeolites. This resource provides valuable data for researchers and scientists in materials 
science, enabling them to analyze and identify zeolite structures based on their simulated diffraction 
profiles.  This data is crucial for understanding the crystalline properties and potential applications of 
various zeolite materials, aiding in the development of new and improved zeolite-based technologies.

Our digital textbook collection offers comprehensive resources for students and educa-
tors, available for free download and reference.

We sincerely thank you for visiting our website.
The document Xrd Powder Patterns Zeolites is now available for you.
Downloading it is free, quick, and simple.

All of our documents are provided in their original form.
You don’t need to worry about quality or authenticity.
We always maintain integrity in our information sources.

We hope this document brings you great benefit.
Stay updated with more resources from our website.
Thank you for your trust.

This document remains one of the most requested materials in digital libraries online.
By reaching us, you have gained a rare advantage.
The full version of Xrd Powder Patterns Zeolites is available here, free of charge.

Collection of Simulated XRD Powder Patterns for Zeolites

Collection of Simulated XRD Powder Patterns for Zeolites serves as a source of reference patterns for 
pure zeolite phases. The data will be helpful in establishing the structural purity of experimental phases 
and in indexing their diffraction patterns. The information will also aid in the determination of changes in 
the lattice parameters with changing composition, assessing preferred orientation effects, background 
evaluation, and line broadening. Also included are diffraction patterns of several common dense silicate 
phases to facilitate their detection in mixed phase synthesis.

Collection of simulated XRD powder patterns for zeolites

This 5th edition of the Zeolite Powder Pattern Collection contains calculated patterns of 218 zeolite 
materials representing 174 framework topologies. The almost exponential growth of new zeolite 
topologies reflects the continued success of zeolite synthesis researchers in producing novel materials. 
Collection of Simulated XRD Powder Patterns for Zeolites includes materials of interest to zeolite 
scientists following the policies established at recent IZA conferences. The materials included have 
corner-sharing tetrahedral frameworks with no restrictions on chemical composition. Covers an in-
crease of 41 new topologies since the 4th edition in 2001 Data collected from diverse literature sources 
Represents an extensive compilation of data

Collection of Simulated XRD Powder Patterns for Zeolites

Zeolite scientists, whether they are working in synthesis, catalysis, characterization or application 
development, use the Atlas of Zeolite Framework Types as a reference. It describes the main features of 
all of the confirmed zeolite framework structures, and gives references to the relevant primary structural 
literature. Since the last edition 34 more framwork types have been approved and are described 
in this new edition. A further new feature will be that characteristic building units will be listed for 
each of the framework types. Zeolites and their analogs are used as desiccants, as water softeners, 
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as shape-selective acid catalysts, as molecular sieves, as concentrators of radioactive isotopes, as 
blood clotting agents, and even as additives to animal feeds. Recently, their suitability as hosts for 
nanometer spacing of atomic clusters has also been demonstrated. These diverse applications are 
a reflection of the fascinating structures of these microporous materials. Each time a new zeolite 
framework structure is reported, it is examined by the Structure Commission of the International Zeolite 
Association (IZA-SC), and if it is found to be unique and to conform to the IZA-SC's definition of a zeolite, 
it is assigned a 3-letter framework type code. This code is part of the official IUPAC nomenclature for 
microporous materials. The Atlas of Zeolite Framework Types is essentially a compilation of data for 
each of these confirmed framework types. These data include a stereo drawing showing the framework 
connectivity, features that characterize the idealized framework structure, a list of materials with this 
framework type, information on the type material that was used to establish the framework type, and 
stereo drawings of the pore openings of the type material. * Clear stereo drawings of each of the 
framework types * Description of the features of the framework type, allowing readers to quickly see 
if the framework type is suitable to their needs * References to isotypic materials, readers can quickly 
identify related materials and consult the appropriate reference

Collection of Simulated XRD Powder Patterns for Zeolites Fifth (5th) Revised Edition

By illustrating a wide range of specific applications in all major industries, this work broadens the 
coverage of X-ray diffraction beyond basic tenets, research and academic principles. The book serves 
as a guide to solving problems faced everyday in the laboratory, and offers a review of the current 
theory and practice of X-ray diffraction, major advances and potential uses.

Atlas of Zeolite Framework Types

Introduction to Zeolite Molecular Sieves, 3rd Edition presents a collection of the most important results 
and ideas in the field of molecular sieve chemistry and technology, the most important experimental 
techniques related to the research activities in molecular sieves, and identifies new areas of molecular 
sieve chemistry. Chapters start at a reasonably simple entry level, but also covers the present 
state-of-the-art in the field. Topics covered include structure, synthesis, characterization, ion exchange, 
adsorption, diffusion, separations, and natural zeolites. * 6 years since the last edtion this book 
brings together the rapid development within the field of molecular sieve chemistry and applications * 
Accessible to newcomers to the field, also containing valuable information for experienced researchers 
* 27 chapters written by renowned scientists in their field, including updates on some 2nd edition 
chapters

Industrial Applications of X-Ray Diffraction

Zeolites are the most frequently used industrial catalysts. Their applications range from oil refining, 
petrochemistry and the synthesis of special chemicals to environmental catalysis. Rapid progress in 
basic research and the development of new processes has resulted in the first Federation of European 
Zeolite Associations (FEZA) School on Zeolites. Zeolites and Ordered Mesoporous Materials: Progress 
and Prospects reflects the programme of the first School on Zeolites, held in Prague on August 20-21, 
2005. Readers gain insight into the synthesis of the ever-expanding spectrum of zeolites, zeotypes and 
ordered mesoporous materials including the use of zeolites and mesoporous materials as catalysts in 
organic conversions. These range from the fascinating ship-in-bottle systems via cascade reactions to 
bulk applications in oil-refining and petrochemistry. Contributions from world experts enhance the book, 
with select chapters on trends in the molecular sieves field, zeolite structures, ion-exchange properties 
of zeolites, advanced applications (with unique technologies and opportunities) and a chapter on 
natural zeolites. * Contains contributions from world experts in the field * Includes an account of the 
frontier topic of high-throughput techniques* Reviews the application of quantum-chemical methods to 
zeolite science to show the necessity of combining experimental and theoretical approaches

Introduction to Zeolite Molecular Sieves

Zeolites and related molecular sieves have quickly become important pathways to new opportunities 
in the fields of oil processing and petrochemical synthesis. The signs of intense activity in both industry 
and academia are evident: burgeoning papers and patent applications; increasing numbers of industrial 
zeolite-based processes and their rapid expansion into organic chemicals manufacturing; recent 
progress in zeolite accessibility range, matrix behaviour, lattice components and satellite structures; 
and the recognition that zeolites, which are stable and can be regenerated, may be incorporated 



into new, environmentally friendly processes. This volume offers a thorough, up-to-date introduction 
to zeolites and such related materials as crystalline aluminium phosphates and clays. Its 16 chapters, 
each written by specialists, provide detailed treatments of zeolite theory (including a review of major 
developments), zeolite laboratory and research practice, and zeolite industry applications. Students 
and individuals entering the field will find Introduction to Zeolite Science and Practice a thorough 
guidebook. Experienced researchers will appreciate its in-depth coverage of the zeolite spectrum, 
including the latest views on zeolite structure, characterization and applications.

Zeolites and Ordered Mesoporous Materials: Progress and Prospects

In view of the substantial progress made in the last decade in the fields of zeolites and related materials 
it was decided to go for an extended 2nd Edition of "Introduction to Zeolite Science and Practice". 
Unfortunately - as often is the case - this process took more time than expected by the Editors. In the 
mean time some new texts on zeolites were issued. Nevertheless, the combination of data, discussion 
and dedication provided by the present book is a unique coverage of the field, in the opinion of the 
Editors. In the present Edition the number of chapters rose from 16-22. The contributions can be divided 
into three categories: updated chapters by the original authors, updated chapters by an expanded or 
new team of authors and completely new chapters. This 2nd Edition also contains new chapters on 
"Zeolite-based supramolecular assemblies" (by Dirk De Vos and Pierre Jacobs, experts in this area) 
and on "The use of bulky probe molecules" (by Paul Kunkeler, Roger Downing and one of the Editors). 
Finally, the super large pore zeolites and the fast growing area of ordered mesoporous materials are 
dealt with by Eelco Vogt, Charlie Kresge and and Jim Vartuli. The latter two authors belong to the 
discoverers of the M41S family of mesoporous materials.

Introduction to Zeolite Science and Practice

The Proceedings of the 15th International Zeolite Conference contain 291 full papers, including the 
full papers of 5 plenary lecture, 12 keynote lectures, and 4 invited lectures at the R. M. Barrer Sym-
posium. The topics of these full papers include synthesis, modifications, structures, characterization, 
adsorption, separation and diffusion, catalysis, host-guest chemistry and advanced materials, industrial 
applications, theory and modeling, mesostructured materials, MOF materials, and natural zeolites. The 
other 271 full papers were selected from the about 1000 contributions submitted to the 15th IZC. - 
Most recent research results in zeolite science - Full indexes - Wide coverage of zeolite science and 
technology

Introduction to Zeolite Science and Practice

The idea for putting together a tutorial on zeolites came originally from my co-editor, Eric Derouane, 
about 5 years ago. I ?rst met Eric in the mid-1980s when he spent 2 years working for Mobil R&D at our 
then Corporate lab at Princeton, NJ. He was on the senior technical staff with projects in the synthesis 
and characterization of new materials. At that time, I managed a group at our Paulsboro lab that was 
responsible for catalyst characterization in support of our catalyst and process development efforts, 
and also had a substantial group working on new material synthesis. Hence, our interests overlapped 
considerably and we met regularly. After Eric moved back to Namur (initially), we maintained contact, 
and in the 1990s, we met a number of times in Europe on projects of joint interest. It was after I retired 
from ExxonMobil in 2002 that we began to discuss the tutorial concept seriously. Eric had (semi-)retired 
and lived on the Algarve, the southern coast of Portugal. In January 2003, my wife and I spent 3 weeks 
outside of Lagos, and I worked parts of most days with Eric on the proposed content of the book. We 
decided on a comprehensive approach that ultimately amounted to some 20+ chapters covering all 
of zeolite chemistry and catalysis and gave it the title Zeolite Chemistry and Catalysis: An integrated 
Approach and Tutorial.

From Zeolites to Porous MOF Materials - the 40th Anniversary of International Zeolite Conference, 2 
Vol Set

This book collects recent results about research activities on zeolites, from synthesis to application. It 
is composed of two sections. The first is devoted to articles and brief review articles on the synthesis 
of zeolite from fly ash and final application of these newly formed minerals to solve environmental 
problems. The second part of the book provides useful information on different applications both 
of natural and synthetic zeolites ranging from environmental pollution to industrial and commercial 
applications. The performance of zeolite molecular sieves, hollow titanium zeolites and luminescent 



zeolites is interesting considering the new frontiers reached by the research on zeolites. This book is a 
useful instrument for researchers, teachers and students who are interested in investigating innovative 
aspects of the studies on zeolite.

Zeolite Characterization and Catalysis

A cohesive and insightful compilation of resources explaining the latest discoveries and methods 
in the field of nanoporous materials In Artificial Intelligence for Zeolites and Nanoporous Materials: 
Design, Synthesis and Properties Prediction a team of distinguished researchers delivers a robust 
compilation of the latest knowledge and most recent developments in computational chemistry, 
synthetic chemistry, and artificial intelligence as it applies to zeolites, porous molecular materials, 
covalent organic frameworks and metal-organic frameworks. The book presents a common language 
that unifies these fields of research and advances the discovery of new nanoporous materials. The 
editors have included resources that describe strategies to synthesize new nanoporous materials, 
construct databases of materials, structure directing agents, and synthesis conditions, and explain 
computational methods to generate new materials. They also offer material that discusses AI and 
machine learning algorithms, as well as other, similar approaches to the field. Readers will also find 
a comprehensive approach to artificial intelligence applied to and written in the language of materials 
chemistry, guiding the reader through the fundamental questions on how far computer algorithms and 
numerical representations can drive our search of new nanoporous materials for specific applications. 
Designed for academic researchers and industry professionals with an interest in synthetic nanoporous 
materials chemistry, Artificial Intelligence for Zeolites and Nanoporous Materials: Design, Synthesis 
and Properties Prediction will also earn a place in the libraries of professionals working in large energy, 
chemical, and biochemical companies with responsibilities related to the design of new nanoporous 
materials.

Zeolites

The Handbook of Zeolite Science and Technology offers effective analyses ofsalient cases selected ex-
pressly for their relevance to current and prospective research. Presenting the principal theoretical and 
experimental underpinnings of zeolites, this international effort is at once complete and forward-looking, 
combining fundamental concepts with the most sophisticated data for each scientific subtopic and bud-
ding technology. Supplying over 750 figures, and 350 display equations, this impressive achievement 
in zeolite science observes synthesis through the lens of MFI (ZSM-5 and silicalite). Chapters progress 
from conceptual building blocks to complex research presentations.

AI-Guided Design and Property Prediction for Zeolites and Nanoporous Materials

The proceedings of ZEOCAT 90 reflect the wide-ranging aspects of the rapidly expanding field of zeolite 
science and technology. The invited plenary lectures given by eminent zeolite scientists summarize 
current knowledge and address topical areas of zeolite research, including a contribution on the use 
of zeolites as membranes. The field of investigations described in the submitted articles in this volume 
covers a wide area of problems ranging from the influence of the synthesis process on the properties 
to questions of acidity, adsorption, diffusion, and catalysis. Of special interest are the newly developed 
applications of zeolites in the synthesis of fine chemicals, the use of zeolites for sensors and solid 
electrolytes, and the sophisticated zeolite-based separation processes.

Handbook of Zeolite Science and Technology

The advancement of human civilization has been intimately associated with the exploitation of raw 
materials. In fact the distinction of the main historical eras is based on the type of raw materials used. 
Hence, passage from the Paleolithic and Neolithic Age to the Bronze Age is characterized by the 
introduction of basic metals mainly copper, zinc and tin in human activities; the Iron Age is marked 
by the use of iron as the predominant metal. The use of metals has increased and culminated with 
the industrial revolution in the mid-eighteenth century, which marked the onset of the industrial age in 
the western world. Since then the importance of metals has gradually been surpassed by industrial 
minerals in the industrialized countries. Industrial minerals are raw materials used by industry for 
their physical and/or chemical properties. Characterization of industrial minerals is important for their 
assessment and can be demanding and often complicated. This new volume, co-published by the 
European Mineralogical Union and the Mineralogical Society of Great Britain & Ireland, is based on 
papers presented at an EMU-Erasmus IP School which was held in the Technical University of Crete, 



Chania, Greece. The aim of the School was to describe advances in some of the analytical methods 
used to characterize industrial minerals and to propose additional methods which are currently not 
used for this purpose.

Catalysis and Adsorption by Zeolites

The Encyclopedia of Physical Chemistry and Chemical Physics introduces possibly unfamiliar areas, 
explains important experimental and computational techniques, and describes modern endeavors. 
The encyclopedia quickly provides the basics, defines the scope of each subdiscipline, and indicates 
where to go for a more complete and detailed explanation. Particular attention has been paid to 
symbols and abbreviations to make this a user-friendly encyclopedia. Care has been taken to ensure 
that the reading level is suitable for the trained chemist or physicist. The encyclopedia is divided in 
three major sections: FUNDAMENTALS: the mechanics of atoms and molecules and their interactions, 
the macroscopic and statistical description of systems at equilibrium, and the basic ways of treating 
reacting systems. The contributions in this section assume a somewhat less sophisticated audience 
than the two subsequent sections. At least a portion of each article inevitably covers material that might 
also be found in a modern, undergraduate physical chemistry text. METHODS: the instrumentation 
and fundamental theory employed in the major spectroscopic techniques, the experimental means 
for characterizing materials, the instrumentation and basic theory employed in the study of chemical 
kinetics, and the computational techniques used to predict the static and dynamic properties of 
materials. APPLICATIONS: specific topics of current interest and intensive research. For the practicing 
physicist or chemist, this encyclopedia is the place to start when confronted with a new problem or 
when the techniques of an unfamiliar area might be exploited. For a graduate student in chemistry or 
physics, the encyclopedia gives a synopsis of the basics and an overview of the range of activities 
in which physical principles are applied to chemical problems. It will lead any of these groups to the 
salient points of a new field as rapidly as possible and gives pointers as to where to read about the 
topic in more detail.

Advances in the Characterization of Industrial Minerals

This book, written and edited by leading authorities from academia and industrial groups, covers both 
preventive- and curative-zeolite-based technologies in the field of chemical processing. The opening 
chapter presents the state of the art in zeolite science. The two subsequent chapters summarize 
the chemistries involved in the processes and the constraints imposed on the catalyst/adsorbent. 
Three major areas are covered: oil refining, petrochemicals and fine chemicals. A chapter on the 
(curative) use of zeolites in pollution abatement completes this overview. In the area of oil refining, a 
general lecture sets the scene for present and future challenges. It is followed by in-depth case studies 
involving FCC, hydrocracking and light naphtha isomerization. Also, an entire chapter is devoted to 
the often-overlooked subject of base oils. In the area of petrochemicals, the processing of aromatics 
and olefins is described and special attention is paid to the synergy between catalysis and separation 
on molecular sieves. Contents:Introduction to Zeolite Science and Technology (M Guisnet & J-P 
Gilson)The Chemistry of Catalytic Processes (A Corma & A Martínez)Preparation of Zeolite Catalysts 
(T G Roberie et al.)Refining Processes: Setting the Scene (R H Jensen)Advances in Fluid Catalytic 
Cracking (E T Habib et al.)Hydrocracking (J A R Van Veen)C4-C6 Alkane Isomerisation (F Schmidt & E 
Köhler)Base Oil Production and Processing (M Daage)Para-Xylene ManufacturingCatalytic Reactions 
and Processes (F Alario & M Guisnet)Separation of Paraxylene by Adsorption (A Méthivier)Aromatic 
Alkylation: Towards Cleaner Processes (J S Beck et al.)Methanol to Olefins (MTO) and Beyond (P 
Barger)Zeolite Effects on Catalytic Transformations of Fine Chemicals (D E De Vos & P A Jacobs)Func-
tionalization of Aromatics over Zeolite Catalysts (P Marion et al.)Zeolites and ‘Non-Zeolite’ Molecular 
Sieves in the Synthesis of Fragrances and Flavors (W F Hoelderich & M C Laufer)Pollution Abatment 
Using Zeolites: State of the Art and Further Needs (G Delahay & B Coq) Readership: Undergraduates, 
graduate students, academics and researchers in catalyst chemistry. Reviews:“Chapter authors have 
provided a teaching text that gives excellent introductory chapters to zeolites, and to the nature and 
significance of the processes that they can catalyse … This excellent book should be required reading 
for all scientists who have an interest in improving the environment.”Chemistry & Industry

Encyclopedia of Chemical Physics and Physical Chemistry



The atlas contains an entry for each unique zeolite framework type. The term zeolite framework refers 
to a corner-sharing network of tetrahedrally coordinated atoms. This 5th edition is again an updated 
version of the previous compilation, and the number of entries has risen significantly to 133.

Zeolites for Cleaner Technologies

Widely used in adsorption, catalysis and ion exchange, the family of molecular sieves such as zeolites 
has been greatly extended and many advances have recently been achieved in the field of molecular 
sieves synthesis and related porous materials. Chemistry of Zeolites and Related Porous Materials 
focuses on the synthetic and structural chemistry of the major types of molecular sieves. It offers a 
systematic introduction to and an in-depth discussion of microporous, mesoporous, and macroporous 
materials and also includes metal-organic frameworks. Provides focused coverage of the key aspects 
of molecular sieves Features two frontier subjects: molecular engineering and host-guest advanced 
materials Comprehensively covers both theory and application with particular emphasis on industrial 
uses This book is essential reading for researches in the chemical and materials industries and 
research institutions. The book is also indispensable for researches and engineers in R&D (for catalysis) 
divisions of companies in petroleum refining and the petrochemical and fine chemical industries.

Atlas of Zeolite Framework Types (formerly: Atlas of Zeolite Structure Types)

The present book "Zeolites and Related Materials: Trends, Targets and Challenges" reports the 
communications that have been presented at the 4th International FEZA (Federation of European 
Zeolite Associations) Conference in Paris, September 3-6, 2008. It gives an excellent overview of the 
present state of the art of ordered nanoporous solids including zeolites as well as synthetic layered 
materials (clays), nanosized molecular sieves, ordered mesoporous solids, metal-organic-framework 
compounds (MOFs), carbons, etc. with emphasis on the synthesis, comprehensive characterization 
and advanced applications. The significant research activities in this domain are due to the outstanding 
properties of those nanoporous materials that concentrate the collaborative efforts of researchers from 
material science, chemistry, physical chemistry and physics. The understanding and development of 
the unique properties of porous materials relies on a unique blend of multidisciplinary knowledge 
covering material science, with the implication of organic and colloid chemistry, to prepare micro- 
and mesoporous materials; surface and adsorption sciences sustained by theory and modelling to 
understand the peculiar behaviour of molecules in confined systems; special branches of catalysis, 
physics, chemical engineering and life science to design novel applications. * This book summarizes 
the developments in the area of nanoporous solids at the dawn of the 21st century, useful for both 
students/young researchers entering the field of nanoporous materials, as well as for senior scientists 
* Also summarizes the new family of porous compounds, e.g. MOF's and ordered porous carbon * The 
present state-of-the-art and prospects of nanoporous solids for advanced applications is discussed

Chemistry of Zeolites and Related Porous Materials

Nuclear Magnetic Resonance Spectroscopy.

Zeolites and Related Materials: Trends Targets and Challenges(SET)

Chemistry on Modified Oxide and Phosphate Surfaces: Fundamentals and Applications is in the 
authoritative Interface Science and Technology Series and presents the key features and applications 
of modified oxide and phosphate surfaces. Examines both basic and applied aspects Incorporates 
examples from recent publications

Nuclear Magnetic Resonance Spectroscopy

Covering the breadth of zeolite chemistry and catalysis, this book provides the reader with a complete 
introduction to field, covering synthesis, structure, characterisation and applications. Beginning with 
the history of natural and synthetic zeolites, the reader will learn how zeolite structures are formed, 
synthetic routes, and experimental and theoretical structure determination techniques. Their indus-
trial applications are covered in-depth, from their use in the petrochemical industry, through to fine 
chemicals and more specialised clinical applications. Novel zeolite materials are covered, including 
hierarchical zeolites and two-dimensional zeolites, showcasing modern developments in the field. This 
book is ideal for newcomers who need to get up to speed with zeolite chemistry, and also experienced 
researchers who will find this a modern, up-to-date guide.

Chemistry on Modified Oxide and Phosphate Surfaces: Fundamentals and Applications



Recent Advances in the Science and Technology of Zeolites and Related Materials

Zeolites in Catalysis

Proceedings of the NATO Advanced Research Workshop on the Application of Natural Microporous 
Materials for Environmental Technology, Smolenice Castle, Slovakia, 26-30 October 1998

Recent Advances in the Science and Technology of Zeolites and Related Materials

Due to their unique porous properties, zeolites (also referred to as molecular sieves) are used in a 
variety of applications - major uses are in petrochemical cracking, ion-exchange (water softening and 
purification), and in the separation and removal of gases and solvents. Molecular Sieves: From Basic 
Research to Industrial Applications, Volume 158 A,B presents over 265 worldwide contributions on the 
latest developments in zeolitic research. Readers will find this book, which is divided into five sections: 
Synthesis, Characterization, Adsorption, Catalysis, and Novel applications, ideal for staying up to date 
on current research on porous materials. * Comprehensive overview of current research on porous 
materials* Contains experimental as well as theoretical input, reflecting the increasing overlap between 
theory and experiment* Contributions from the world's leading authorities

Natural Microporous Materials in Environmental Technology

Mineralogy includes thirteen chapters that discuss the methodology of specific mineralogical methods, 
the composition of minerals from different igneous rocks, and the composition of minerals from different 
sedimentary rocks.It contains detailed mineralogical studies from Africa, Asia, and Europe. Chapters 
present different scientific mineralogical methods and detailed descriptions of minerals from different 
magmatic and sedimentary rocks.

Molecular Sieves: From Basic Research to Industrial Applications

In chemical processes, the progressive deactivation of solid catalysts is a major economic concern and 
mastering their stability has become as essential as controlling their activity and selectivity. For these 
reasons, there is a strong motivation to understand the mechanisms leading to any loss in activity 
and/or selectivity and to find out the efficient preventive measures and regenerative solutions that open 
the way towards cheaper and cleaner processes. This book covers in a comprehensive way both the 
fundamental and applied aspects of solid catalyst deactivation and encompasses the state-of-the-art 
in the field of reactions catalyzed by zeolites. This particular choice is justified by the widespread use of 
molecular sieves in refining, petrochemicals and organic chemicals synthesis processes, by the large 
variety in the nature of their active sites (acid, base, acid-base, redox, bifunctional) and especially by 
their peculiar features, in terms of crystallinity, structural order and textural properties, which make 
them ideal models for heterogeneous catalysis. The aim of this book is to be a critical review in the 
field of zeolite deactivation and regeneration, by collecting a series of contributions by experts in the 
field which describe the factors, explain the techniques to study the causes and suggest methods to 
prevent (or limit) catalyst deactivation. At the same time, an anthology of commercial processes and 
exemplar cases provides the reader with theoretical insights and practical hints on the deactivation 
mechanisms and draws attention to the key role played by the loss of activity on process design and 
industrial practice.

Mineralogy

In this age of population explosion and depleting natural resources, this book offers new techniques to 
produce more from agricultural crops at a lower cost. The field of agronomy addresses this issue and 
interacts with the fields of agriculture, botany, and economics. Nanotechnology and nanoparticles play 
a role in agronomy. This book will join the techniques from both fields to construct one comprehensive 
book. Students of agriculture, physics, nanotechnology, and plant sciences will benefit equally from this 
work.

Deactivation and Regeneration of Zeolite Catalysts

The development of porous materials has attracted the attention of the research community for years. 
Porosity characteristics have specific impacts on the material properties and materials that are applied 
in many areas, such as pollutant removal, CO2 capture, energy storage, catalytic oxidation and 
reduction processes, the conversion of biomass to biofuels, and drug delivery. Examples of porous 



materials are activated carbons, clays, and zeolites. The aim of this book is to collect the recent 
advances and progress regarding porous materials and their applications in the environmental area.

Nanoagronomy

Zeolite synthesis is an active field of research. As long as this continues, new phases will be discovered 
and new techniques for preparing existing phases will appear. This edition of Verified Synthesis of 
Zeolitic Materials contains all the recipes from the first edition plus 24 new recipes. Five new introductory 
articles have been included plus those from the first edition, some of which have been substantially 
revised. The XRD patterns have been recorded using different instrument settings from those in the 
first edition and are intended to conform to typical X-ray diffraction practice. In most cases, only the 
XRD pattern for the productas synthesised is printed here. The exceptions are those phases which 
show marked changes in the XRD pattern upon calcination.

Porous Materials for Environmental Applications

This book contains the proceedings of the The 5th Annual International Seminar on Trends in Science 
and Science Education (AISTSSE) and The 2nd International Conference on Innovation in Education, 
Science and Culture (ICIESC), where held on 18 October 2018 and 25 September 2018 in same city, 
Medan, North Sumatera. Both of conferences were organized respectively by Faculty of Mathematics 
and Natural Sciences and Research Institute, Universitas Negeri Medan. The papers from these con-
ferences collected in a proceedings book entitled: Proceedings of 5th AISTSSE. In publishing process, 
AISTSSE and ICIESC were collaboration conference presents six plenary and invited speakers from 
Australia, Japan, Thailand, and from Indonesia. Besides speaker, around 162 researchers covering 
lecturers, teachers, participants and students have attended in this conference. The researchers come 
from Jakarta, Yogyakarta, Bandung, Palembang, Jambi, Batam, Pekanbaru, Padang, Aceh, Medan 
and several from Malaysia, and Thailand. The AISTSSE meeting is expected to yield fruitful result from 
discussion on various issues dealing with challenges we face in this Industrial Revolution (RI) 4.0. The 
purpose of AISTSSE is to bring together professionals, academics and students who are interested 
in the advancement of research and practical applications of innovation in education, science and 
culture. The presentation of such conference covering multi disciplines will contribute a lot of inspiring 
inputs and new knowledge on current trending about: Mathematical Sciences, Mathematics Education, 
Physical Sciences, Physics Education, Biological Sciences, Biology Education, Chemical Sciences, 
Chemistry Education, and Computer Sciences. Thus, this will contribute to the next young generation 
researches to produce innovative research findings. Hopely that the scientific attitude and skills through 
research will promote Unimed to be a well-known university which persist to be developed and excelled. 
Finally, we would like to express greatest thankful to all colleagues in the steering committee for 
cooperation in administering and arranging the conference. Hopefully these seminar and conference 
will be continued in the coming years with many more insight articles from inspiring research. We would 
also like to thank the invited speakers for their invaluable contribution and for sharing their vision in their 
talks. We hope to meet you again for the next conference of AISTSSE.

Verified Synthesis of Zeolitic Materials

The porous structure of molecular sieves, combined with their chemical composition, makes them 
uniquely suitable for use as catalysts or catalytic supports. As such, the materials are used in a wide 
range of chemical reactions, and as components of formulated products. The shape selectivity of 
the materials further enhances their chemical usefulness, and exploitation of their unique absorption 
properties holds the key to improving their catalytic properties. To that end, great efforts are being made 
to find new of different molecular sieves, with altered or tailored structures or chemical composition. 
The synthesis and characterisation of molecular sieve materials is a considerable challenge, testing 
both the chemist's understanding and practical skills. In a thorough overhaul of the very successful 
first edition of this book, the author guides the reader in the basics of sieve structure, synthesis and 
characterisation, and points the way to the development of new or improved sieve materials. By covering 
both the principles and practical aspects of sieve synthesis and characterisation, professional chemists, 
particularly those involved in industrial research and development, will find this book an essential guide 
to the current state of the art, and a useful starting point in their own research. Academic chemists, 
including postgraduate students, will find this book an invaluable guide to this exciting and important 
area of chemistry.



AISTSSE 2018

This book is a printed edition of the Special Issue "Selective Catalytic Reduction of NOx" that was 
published in Catalysts

Molecular Sieves

This book constitutes the refereed post-conference proceedings of the 6th International Conference 
on Advancement of Science and Technology, ICAST 2018, which took place in Bahir Dar, Ethiopia, in 
October 2018. The 47 revised full papers were carefully reviewed and selected from 71 submissions. 
The papers present economic and technologic developments in modern societies in five tracks: 
agro-processing industries for sustainable development, water resources development for the shared 
vision in blue Nile basin, IT and computer technology innovation, recent advances in electrical and 
computer engineering, progresses in product design and system optimization.

Selective Catalytic Reduction of NOx

In recent years, the area dealing with the physical chemistry of materials has become an emerging 
discipline in materials science that emphasizes the study of materials for chemical, sustainable energy, 
and pollution abatement applications. Written by an active researcher in this field, Physical Chemistry 
of Materials: Energy and Environmental Appl

Advances of Science and Technology

A geopolymer is a solid aluminosilicate material usually formed by alkali hydroxide or alkali silicate 
activation of a solid precursor such as coal fly ash, calcined clay and/or metallurgical slag. Today 
the primary application of geopolymer technology is in the development of reduced-CO2 construction 
materials as an alternative to Portland-based cements. Geopolymers: structure, processing, properties 
and industrial applications reviews the latest research on and applications of these highly important 
materials. Part one discusses the synthesis and characterisation of geopolymers with chapters on 
topics such as fly ash chemistry and inorganic polymer cements, geopolymer precursor design, 
nanostructure/microstructure of metakaolin and fly ash geopolymers, and geopolymer synthesis ki-
netics. Part two reviews the manufacture and properties of geopolymers including accelerated ageing 
of geopolymers, chemical durability, engineering properties of geopolymer concrete, producing fire 
and heat-resistant geopolymers, utilisation of mining wastes and thermal properties of geopolymers. 
Part three covers applications of geopolymers with coverage of topics such as commercialisation of 
geopolymers for construction, as well as applications in waste management. With its distinguished 
editors and international team of contributors, Geopolymers: structure, processing, properties and 
industrial applications is a standard reference for scientists and engineers in industry and the academic 
sector, including practitioners in the cement and concrete industry as well as those involved in 
waste reduction and disposal. Discusses the synthesis and characterisation of geopolymers with 
chapters covering fly ash chemistry and inorganic polymer cements Assesses the application and 
commercialisation of geopolymers with particular focus on applications in waste management Reviews 
the latest research on and applications of these highly important materials

The Physical Chemistry of Materials

The Fifth International Symposium on the Characterisation of Porous Solids (COPS-V) was held at 
Heidelberg, Germany, from May 30 to June 2, 1999. About 220 participants from 25 countries enjoyed a 
very successful meeting with 32 lectures and 155 poster presentations. The Symposium started with a 
highly stimulating lecture by Sir John Meurig Thomas, Cambridge, highlighting the recent developments 
in engineering of new catalysts. The following two full sessions were devoted to theory, modelling and 
simulation which provide the basis for the interpretation of pore structural data of adsorbents and finely 
dispersed solids. Sessions 2 and 3 focused on the advances in the synthesis and characterisation of 
highly ordered inorganic adsorbents and carbons. Sessions 4 and 5 addressed important questions 
with respect to the characterisation of porous solids by sorption measurement and other related 
techniques. The intensive three-day programme provided a stimulating forum for the exchange of novel 
research findings, concepts, techniques and materials which are collected in this volume.

Geopolymers

Characterisation of Porous Solids V
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