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The first symposium on Access in Nanoporous Materials was held in Lansing,
Michigan on June 7-9, 1995. The five years that have passed since that initial
meeting have brought remarkable advances in all aspects of this growing family
of materials. In particular, impressive progress has been achieved in the area of
novel self-assembled mesoporous materials, their synthesis, characterization and
applications. The supramolecular self-assembly of various inorganic and organic
species into ordered mesostructures became a powerful method for synthesis of
mesoporous molecular sieves of tailored framework composition, pore structure,
pore size and desired surface functionality for advanced applications in such
areas as separation, adsorption, catalysis, environmental cleanup and
nanotechnology. In addition to mesostructured metal oxide molecular sieves
prepared through supramolecular assembly pathways, clays, carbon molecular
sieves, porous polymers, sol-gel and imprinted materials, as well as selfassembled organic and other zeolite-like materials, have captured the attention of
materials researchers around the globe. The contents of the current volume
present a sampling of more than 150 oral and poster papers delivered at the
Symposium on Access in Nanoporous Materials II held in Banff, Alberta on May
25-30, 2000. About 70% of the papers are devoted to the synthesis of siliceous
mesoporous molecular sieves, their modification, characterization and
applications, which represent the current research trend in nanoporous materials.
The remaining contributions provide some indications on the future developments
in the area of non-siliceous molecular sieves and related materials. This book
reflects the current trends and advances in this area, which will certainly attract
the attention of materials chemists in the 21st century.
A realization of recent clean energy initiatives, fluidized bed combustion (FBC)
has quickly won industry preference due to its ability to burn materials as diverse
as low-grade coals, biomass, and industrial and municipal waste. Fluidized Bed
Combustion catalogs the fundamental physical and chemical processes required
of bubbling fluidized beds before launching into application-centered coverage of
hot-gas generator, incinerator, and boiler concepts and design, calculations for
regime parameters and dimensions, and all aspects of FBC operation. It
enumerates the environmental consequences of fluidized bed processes and
proposes measures to reduce the formation of harmful emissions.
Sol-gel processing is a soft-chemistry method to obtain functional materials at
low temperatures. This route can be used to produce very sophisticated
nanomaterials and to tailor the materials to very specific applications. Adsorption
and detection of pollutants, water purification and soil remediation represent
challenging fields of application that can be exploited by sol-gel materials. In this
volume several contributions from invited speakers and participants at the NATO
advanced research workshop on "Sol-gel approaches to materials for pollution
control, water purification and soil remediation", which has been held in Kiev,
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Ukraine on October 2007, are reported. The book offers a wide and updated
overview of the most advanced sol-gel methods for materials processing and at
the same time presents several case studies concerning possible solutions for
environmental issues. General articles on sol-gel from the invited speakers and
focused research articles allow getting inside sol-gel applications on this very
important field.
Adsorption by Carbons covers the most significant aspects of adsorption by
carbons, attempting to fill the existing gap between the fields of adsorption and
carbonaceous materials. Both basic and applied aspects are presented. The first
section of the book introduces physical adsorption and carbonaceous materials,
and is followed by a section concerning the fundamentals of adsorption by
carbons. This leads to development of a series of theoretical concepts that serve
as an introduction to the following section in which adsorption is mainly
envisaged as a tool to characterize the porous texture and surface chemistry of
carbons. Particular attention is paid to some novel nanocarbons, and the
electrochemistry of adsorption by carbons is also addressed. Finally, several
important technological applications of gas and liquid adsorption by carbons in
areas such as environmental protection and energy storage constitute the last
section of the book. The first book to address the interplay between
carbonaceous materials and adsorption Includes important environmental
applications, such as the removal of volatile organic compounds from polluted
atmospheres Covers both gas-solid and liquid-solid adsorption
This book contains 16 chapters. In the first part, there are 8 chapters describing
new materials and analytic methods. These materials include chapters on gold
nanoparticles and Sol-Gel metal oxides, nanocomposites with carbon nanotubes,
methods of evaluation by depth sensing, and other methods. The second part
contains 3 chapters featuring new materials with unique properties including
optical non-linearities, new materials based on pulp fibers, and the properties of
nano-filled polymers. The last part contains 5 chapters with applications of new
materials for medical devices, anodes for lithium batteries, electroceramics,
phase change materials and matrix active nanoparticles.
Nanotechnology has been established in membrane technology for decades. In
this book, comprehensive coverage is given to nanotechnology applications in
synthetic membrane processes, which are used in different fields such as water
treatment, separation of gases, the food industry, military use, drug delivery, air
filtration, and green chemistry. Nanomaterials such as carbon nanotubes,
nanoparticles, and dendrimers are contributing to the development of more
efficient and cost-effective water filtration processes. Gas separation and carbon
capture can be significantly improved in flue gas applications. Nanoporous
membrane systems engineered to mimic natural filtration systems are being
actively developed for use in smart implantable drug delivery systems, bio
artificial organs, and other novel nano-enabled medical devices. The microscopic
structure of nanoporous ceramic membranes, mainly focusing on zeolite
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materials, as well as the energy-saving effect of membrane separation, contribute
to various chemical synthesis processes. In the food industry, nanotechnology
has the potential to create new tools for pathogen detection and packaging. For
each application, nanotechnology is mostly used to make composite membranes,
and the book provides a detailed look at the mechanisms by which the composite
membrane works in each application area.
Concentration of commercial soy milk into protein stream using crossflow filtration unit with
ultrafiltration membrane and conventional method was examined. Two membranes of
molecular weight cut off (MWCO) of 10 and 50 kilo Dalton (kDa) of regenerated polysulfone
material were used to determine the better techniques and efficiency of the process. The
performance was determined under various processing conditions that include the operating
transmembrane pressure the pore size of the membrane. Partially soymilk was centrifugated at
8000 rpm and 30 minutes in 20oC to remove the colloidal materials to prevent the membrane
fouling. It is found that the permeate flux for 10kDa membrane are decreased with time. This is
due to fouling of the membrane. An increased in transmembrane pressure increased the
permeate flux and protein weight. The 10kDa membrane shows that the ability to adsorb more
amount protein instead of 50kDa membrane. The weight of protein being low at lower
transmembrane pressure (less than 10psig) and high at higher transmembrane pressures
(greater than 15 psig). The amount of protein recovered at greater transmembrane pressure is
more than 5 grams. The method of isolation (conventional method) were adjusted the pH of
soy milk (dilute with distilled water) to 4.6 at 20oC. Used this method gives a weight of protein
in not more than 5 grams. It is found that the best membrane to retain highest weight of protein
is 10kDa.
The subjects of the symposia are on composite materials with matrices behaving as brittle in
normal or special conditions. Brittle matrix composites are applied in various domains (civil
engineering, mechanical equipment and machinery, vehicles, etc.) and in the last decades
their importance is increasing together with their variety. Papers include: aggregate-binder
composites (concretes, fibre concretes, rocks); sintered materials (ceramics); high strength
composites with brittle matrices. In principle, the general problems of structures made of
composite materials are not included in the papers. Various approaches to the material
engineering problems are presented in the papers.
Zeolites are hydrated aluminosilicate minerals of the family of microporous solids. According to
the US Geological Survey, there are about 40 naturally occurring zeolites, forming in
sedimentary and volcanic rocks. The most commonly mined forms include clinoptilolite,
chabazite and mordenite. There are over 200 synthetic zeolites. For their abundance, natural
and synthetic zeolites are widely used in the industry, agriculture, water treatment, wastewater
treatment and as dietary supplements to treat diarrhea, autism, cancer and other. This book
Zeolites and Their Applications deals with several aspects of zeolite morphology, synthesis
and applications. The book is divided into three sections and structured into nine chapters. The
first section includes the introductory chapter, the second section explains mineralogy,
morphology and synthesis of zeolites and the third section focuses on the different applications
of both natural and synthetic zeolites. So, in this book, the readers will obtain updated
information on mineralogy, morphology, synthesis and application of zeolites. Scientists from
different scientific fields reported in this book their findings.
Catalytic Naphtha Reforming, Second Edition presents modern, crystal-clear explanations of
every aspect of this critical process for generating high-octane reformate products for gasoline
blending and production of benzene, toluene, and xylene (BTX) aromatics. The book details
the chemistry of naphtha reforming, the preparation and characterization of catalysts, and the
very latest commercial technologies and industrial applications. With more than 300 tables and
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figures, it addresses the development of new catalysts and revamp process improvements
propelled by regulations on sulfur, benzene, and oxygenate content in gasoline and refinery
pressure to maximize utilization of existing assets.
Provides information on woven and non-woven geotextiles used for filtering and drainage in
geotechnical engineering. The design of such filters balances large pores for adequate
permeability with smaller pores for proper soil retention. Of the 15 papers from a June 1995
symposium in Denver, Colorado
Edited by the experts and pioneers in the field, this is the first monograph to cover the topic,
containing the must-have information hitherto only scattered among journals. Clearly divided
into sections on preparation, characterization and modeling, and applications, this is essential
reading for chemists, chromatographers, analytical chemists, biochemists and biologists.
This book is a collection of papers derived from a conference on membranes held at the
Columbus Laboratories of Battelle Memorial Institute in Columbus, Ohio, on October 20 and
21,1969. When a decision is made to sponsor a membrane conference, the problem
immediately arises as to what aspect of the technology needs to be emphasized. There were
several alternatives from which to choose. The Office of Saline Water, for example, has been
sup porting for many years a tremendous volume of research on the desalination of sea and
brackish water. In fact, were it not for this effort, the conference which resulted in this book
could probably not have been held. Regardless, one could not easily choose to hold a
conference on water desalting because the subject is adequately covered in the literature, and
yearly conferences are sponsored by the funding agency. Other government agencies,
specifically The National Heart and Lung Institutes and The National Institute of Arthritis and
Metabolic Diseases, have supported a sizable number of research programs involving the use
of membranes for biomedical devices useful in blood oxygenation and kidney augmentation or
replacement. Again, these groups have their own outlets for disseminating research results.
Still other choices existed among such areas as permeation processes for petroleum
separations, advanced or novel membrane process concepts, or characterization of
membranes - morphology, permeation prop erties, etc. , - or biological membranes. None of
these areas seemed to provide just the right technological emphasis.
Analytical Methods for Coal and Coal Products, Volume I presents the analytical problems and
methods for coal and its numerous products. This book discusses the technological importance
of the measurement of the physical properties of coal. Organized into four parts encompassing
19 chapters, this volume starts with an overview of the petrographic analysis of coal wherein it
involves two distinctive methods, namely, the reflected light and the transmitted light
techniques. This text then discusses the means and methods of reflectance determination and
proceeds to outline some of the results obtained and conclusions derived from them about the
nature of coal. Other chapters explain the mechanical properties of coal, which are measured
in order to predict its behavior in coal mines, coal winning, coal storage, coal comminution,
coal handling, briquetting and agglomeration, and several other situations. The final chapter
deals with the characterization of the liquid products of coal conversion. This book is a valuable
resource for engineers, scientists, chemists, and researchers.
This volume includes treatments of systematics and related topics for both fungi and funguslike organisms in four eukaryotic supergroups, as well as specialized chapters on
nomenclature, techniques and evolution. These organisms are of great interest to mycologists,
plant pathologists and others, including those interested in the animal parasitic Microsporidia.
Our knowledge of the systematics and evolution of fungi has made great strides since the first
edition of this volume, largely driven by molecular phylogenetic analyses. Consensus among
mycologists has led to a stable systematic treatment that has since become widely adopted
and is incorporated into this second edition, along with a great deal of new information on
evolution and ecology. The systematic chapters cover occurrence, distribution, economic
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importance, morphology and ultrastructure, development of taxonomic theory, classification,
and maintenance and culture. Other chapters deal with nomenclatural changes necessitated
by revisions of the International Code of Nomenclature for algae, fungi and plants, including
the elimination of separate names for asexual states, as well as methods for preservation of
cultures and specimens, character evolution and methods for ultrastructural study, the fungal
fossil record, and the impact of whole genomes on fungal studies.
A comprehensive reference on nanoscale materials chemistry—now revised and updated. This
extensive text provides twenty-two revised chapters on the preparations, applications, and
characterization as well as the environmental and toxicological aspects of nanoscale materials,
with an emphasis on the chemistry component. This Second Edition contains core topics
including: New synthetic methods for nanomaterials Nanostructured solids Organized two- and
three-dimensional nanocrystals Nanotubes, ribbons, and sheets Nanocatalysts, sorbents, and
energy applications Unique physical properties of nanomaterials Photochemistry of
nanomaterials Biological and environmental aspects of nanomaterials With input from top
experts in the field, such as Bruce Dunn, Vicki Grassian, Warren Ford, and Chris Sorensen,
among others, Nanoscale Materials in Chemistry presents a balanced survey of different topics
in basic nanoparticle science, and includes helpful end-of-chapter questions and answers.
Significantly expanded, the Second Edition remains a key text for understanding the
fundamentals of nanoscale materials chemistry and a reliable resource for scientists and
researchers.
This indispensable two-volume handbook covers everything on this hot research field. The first
part deals with the synthesis, modification, characterization and application of catalytic active
zeolites, while the second focuses on such reaction types as cracking, hydrocracking,
isomerization, reforming and other industrially important topics. Edited by a highly experienced
and internationally renowned team with chapters written by the "Who's Who" of zeolite
research.
Atoms and molecules in all states of matter are subject to continuous irregular movement. This
process, referred to as diffusion, is among the most general and basic phenomena in nature
and determines the performance of many technological processes. This book provides an
introduction to the fascinating world of diffusion in microporous solids. Jointly written by three
well-known researchers in this field, it presents a coherent treatise, rather than a compilation of
separate review articles, covering the theoretical fundamentals, molecular modeling,
experimental observation and technical applications. Based on the book Diffusion in Zeolites
and other Microporous Solids, originally published in 1992, it illustrates the remarkable speed
with which this field has developed since that time. Specific topics include: new families of
nanoporous materials, micro-imaging and single-particle tracking, direct monitoring of transient
profiles by interference microscopy, single-file diffusion and new approaches to molecular
modeling.

Experimental Methods in Catalytic Research, Volume I provides a useful account
of procedures in various areas of catalytic research. This book describes the
method and its fundamental principles, the apparatus used, the data obtained
and their interpretation, and the account of the special problems related to
catalytic research. Organized into 11 chapters, this volume begins with an
overview of the kinetic phenomena such as quantitative studies of reaction rate
and factors influencing rate. This text then examines the general properties that
are of major importance to catalysis since catalytic ...
The current book attempts to fill the gap in one of the major subject of land
drainage that will have a major impact on production and productivity of irrigated
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lands. The book Titled `Drainage Engineering: Principles and Practices` deals
with the subject of surface and subsurface drainage to reclaim waterlogged salt
affected soils. Based on the course curricula as suggested by Deans´ committee
constituted by ICAR, the current publication has been divided into 11 Chapters
covering all the facets of land drainage as applied to agriculture. Each chapter
covers one of the related issues beginning with general introduction to water
logging, soil salinity and land drainage in Chapter 1.Surface drainage methods,
an essential intervention in monsoon climatic regions and as supplement to the
subsurface drainage are included in Chapter 2. Drainage investigations, a
precursor to problem diagnosis and to assemble the drainage design parameters
are included in Chapter 3. The drainage design procedures such as assessment
of drainage depth, spacing and capacity of drains forms the subject matter of
Chapter 4. While drainage materials are discussed in Chapter 5, drainage
construction procedures and methodologies to monitor and evaluate completed
projects are included in Chapter 6. Some of the new drainage techniques such as
mole, interceptor, vertical and bio-drainage have been included in Chapter 7
since these can either be applied singly or in integration with horizontal
subsurface drainage. Chapters 8-10 deal withreclamation of salt affected
soils,acid soils and management of saline water. Eco-friendly reuse and disposal
of saline drainage wateralso form the subject matter of discussion of Chapter 10.
Cost calculations, socio-economic and environmental issues associated with
drainage projects have been included in final chapter 11. Glossary of terms has
been added for quick overview of the terms used in the book. Clearly, each and
every aspect of surface and subsurface drainage for agricultural lands has been
covered in the book.Besides covering the principles of land drainage, field
practices have been included making the book a handy tool for specialized
training programmes on land drainage. It is believed that the book will find its
place in the shelves of students and teachers, field functionaries and libraries of
state agricultural universitiesand civil engineering colleges.
This book contains 99 of the papers that were presented at the 6th in the series
of Symposia on Characterization of Porous Solids held in Alicante, Spain, May
2002. Written by leading international specialists in the subject, the contributions
represent an up-to-date and authoritative account of recent developments around
the world in the major methods used to characterize porous solids. The book is a
useful work of reference for anyone interested in characterizing porous solids,
such as MCM-41 mesoporous materials, pillared clays, etc. Papers on pore
structure determination using gas adsorption feature strongly, together with
papers on small angle scattering methods, mercury porosimetry,
microcalorimetry, scanning probe microscopies, and image analysis.
It is difficult to imagine modem technology without small particles, 1-1000 nm in
size, because virtually every industry depends in some way on the use of such
materials. Catalysts, printing inks, paper, dyes and pigments, many medicinal
products, adsorbents, thickening agents, some adhesives, clays, and hundreds
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of other diverse products are based on or involve small particles in a very
fundamental way. In some cases finely divided materials occur naturally or are
merely a convenient form for using a material. In most cases small particles play
a special role in technology because in effect they constitute a different state of
matter because of the basic fact that the surface of a material is different from the
interior by virtue of the unsaturated bonding interactions of the outermost layers
of atoms at the surface of a solid. Whereas in a macroscale particle these
differences are often insignificant, as the 9 surface area per unit mass becomes
larger by a factor of as much as 10 , physical and chemical effects such as
adsorption become so pronounced as to make the finely divided form of the bulk
material into essentially a different material usually one that has no macroscale
counterpart.
A comprehensive overview of the key geologic, geomechanical and engineering
principles that govern the development of unconventional oil and gas reservoirs.
Covering hydrocarbon-bearing formations, horizontal drilling, reservoir
seismology and environmental impacts, this is an invaluable resource for
geologists, geophysicists and reservoir engineers.
Nanoporous Materials IIElsevier
The topic of thin films is an area of increasing importance in materials science,
electrical engineering and applied solid state physics; with both research and industrial
applications in microelectronics, computer manufacturing, and physical devices.
Advanced, high-performance computers, high-definition TV, broadband imaging
systems, flat-panel displays, robotic systems, and medical electronics and diagnostics
are a few examples of the miniaturized device technologies that depend on the
utilization of thin film materials. This book presents an in-depth overview of the novel
developments made by the scientific leaders in the area of modern dielectric films for
advanced microelectronic applications. It contains clear, concise explanations of
material science of dielectric films and their problem for device operation, including highk, low-k, medium-k dielectric films and also specific features and requirements for
dielectric films used in the packaging technology. A broad range of related topics are
covered, from physical principles to design, fabrication, characterization, and
applications of novel dielectric films.
Molten salts and fused media provide the key properties and the theory of molten salts,
as well as aspects of fused salts chemistry, helping you generate new ideas and
applications for fused salts. Molten Salts Chemistry: From Lab to Applications examines
how the electrical and thermal properties of molten salts, and generally low vapour
pressure are well adapted to high temperature chemistry, enabling fast reaction rates. It
also explains how their ability to dissolve many inorganic compounds such as oxides,
nitrides, carbides and other salts make molten salts ideal as solvents in
electrometallurgy, metal coating, treatment of by-products and energy conversion. This
book also reviews newer applications of molten salts including materials for energy
storage such as carbon nano-particles for efficient super capacitors, high capacity
molten salt batteries and for heat transport and storage in solar plants. In addition,
owing to their high thermal stability, they are considered as ideal candidates for the
development of safer nuclear reactors and for the treatment of nuclear waste,
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especially to separate actinides from lanthanides by electrorefining. Explains the theory
and properties of molten salts to help scientists understand these unique liquids
Provides an ideal introduction to this expanding field Illustrated text with key real-life
applications of molten salts in synthesis, energy, nuclear, and metal extraction
Composites are made up of constituent materials with high engineering potential. This
potential is wide as wide is the variation of materials and structure constructions when
new updates are invented every day. Technological advances in composite field are
included in the equipment surrounding us daily; our lives are becoming safer, hand in
hand with economical and ecological advantages. This book collects original studies
concerning composite materials, their properties and testing from various points of
view. Chapters are divided into groups according to their main aim. Material properties
are described in innovative way either for standard components as glass, epoxy,
carbon, etc. or biomaterials and natural sources materials as ramie, bone, wood, etc.
Manufacturing processes are represented by moulding methods; lamination process
includes monitoring during process. Innovative testing procedures are described in
electrochemistry, pulse velocity, fracture toughness in macro-micro mechanical
behaviour and more.
In the past decades advances have been made in the research and practice on
unsaturated soil mechanics. In 2000 the first Asia-Pacific Conferences on Unsaturated
Soils was organized in Singapore. Since then, four conferences have been held under
the continued support of the Technical Committee on Unsaturated Soils (TC106) of the
International Socie
This book provides a perspective on the current status of bioimaging technologies
developed to assess the quality of musculoskeletal tissue with an emphasis on bone
and cartilage. It offers evaluations of scaffold biomaterials developed for enhancing the
repair of musculoskeletal tissues. These bioimaging techniques include micro-CT, nanoCT, pQCT/QCT, MRI, and ultrasound.
A thumb print left at the scene of a grisly murder. Fingerprints taken from a getaway car
used in a bank robbery. A palm print recovered from the shattered glass door of a
burglarized home. Indeed, where crimes are committed, careless perpetrators will
invariably leave behind the critical pieces of evidence—most likely in the form of
fingerprints—needed to catch and convict them. But the science of fingerprint
identification isn’t always as cut and dry as detective novels and movies make it out to
be. Quantitative-Qualitative Friction Ridge Analysis, a new book in the ongoing
Practical Aspects of Criminal and Forensic Investigations series, examines the latest
methods and techniques in the science of friction ridge identification, or ridgeology.
David R. Ashbaugh examines every facet of the discipline, from the history of friction
ridge identification and its earliest pioneers and researchers, to the scientific basis and
the various steps of the identification process. The structure and growth of friction skin
and how it can leave latent or visible prints are examined, as well as advanced
identification methods in ridgeology, including Poroscopy, Edgeoscopy, Pressure
Distortion and Complex or Problem Print Analysis. The book, which features several
detailed illustrations and photographs, also includes a new method for Palmar Flexion
Crease Identification (palm lines) designed by the author and which has helped solve
several criminal cases where fingerprints were not available. For crime scene
technicians, forensic identification specialists, or anyone else pursuing a career in
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forensic science, this book is arguably the definitive source in the science of friction
ridge identification.
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