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This book presents an in-depth approach to concrete
ingredients and their relationships to concrete by discussing
their properties, pertinent test methods, specifications, proper
use and selection, and solutions to problems in practice. The
approach is practice oriented, and the book assists in the
improved application of concrete through a thorough
understanding of its ingredients. This is aided by the
discussion of certain fundamental aspects and relationships
in quantitative forms, and by also presenting the interpretation
of research and experience. An extensive bibliography is
included. The book is a current, organized summary of
knowledge concerning concrete-making materials, which will
enable the engineer/user to make the best possible product
using these materials.
This book is written in honor of Prof. Francisco RodriguezReinoso, who has made significant contributions in the area
of porous materials such as active carbons and graphenes. It
details the preparation of porous materials, including
carbonaceous, zeolitic, and siliceous materials, MOFs,
aerogels, and xerogels, describing the characterization
techniques and the interpretation of the results, and
highlighting common errors that can occur during the process.
This book subsequently presents the use of modeling based
on thermodynamics to describe the materials. Lastly, it
illustrates a number of current environmental protection
applications in the context of both water and air.
This book covers the latest progress in the field of transparent
ceramics, emphasizing their processing as well as solid-state
lasers. It consists of 10 chapters covering the synthesis,
characterization and compaction, fundamentals of sintering,
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densification of transparent ceramics by different methods as
well as transparent ceramic applications. This book can be
used as a reference for senior undergraduate to postgraduate
students, researchers, engineers and material scientists
working in solid-state physics.
The growth of interest in newly developed porous materials
has prompted the writing of this book for those who have the
need to make meaningful measurements without the benefit
of years of experience. One might consider this new book as
the 4th edition of "Powder Surface Area and Porosity" (Lowell
& Shields), but for this new edition we set out to incorporate
recent developments in the understanding of fluids in many
types of porous materials, not just powders. Based on this,
we felt that it would be prudent to change the title to
"Characterization of Porous Solids and Powders: Surface
Area, Porosity and Density". This book gives a unique
overview of principles associated with the characterization of
solids with regard to their surface area, pore size, pore
volume and density. It covers methods based on gas
adsorption (both physi and chemisorption), mercury
porosimetry and pycnometry. Not only are the theoretical and
experimental basics of these techniques presented in detail
but also, in light of the tremendous progress made in recent
years in materials science and nanotechnology, the most
recent developments are described. In particular, the
application of classical theories and methods for pore size
analysis are contrasted with the most advanced microscopic
theories based on statistical mechanics (e.g. Density
Functional Theory and Molecular Simulation). The
characterization of heterogeneous catalysts is more
prominent than in earlier editions; the sections on mercury
porosimetry and particularly chemisorption have been
updated and greatly expanded.
This is the fifth edition of the highly successful work first
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published in 1968, comprising two definitive volumes on
particle characterisation. The first volume is devoted to
sampling and particle size measurement, while surface area
and pore size determination are reviewed in volume 2.
Particle size and characterisation are central to understanding
powder properties and behaviour. This book describes
numerous potential measuring devices, how they operate and
their advantages and disadvantages. It comprise a fully
comprehensive treatise on the wide range of available
equipment with an extensive literature survey, and a list of
manufacturers and suppliers. The author's blend of academic
and industrial experience results in a readable technical book
with information on how to analyse, present, and extract
useful information from data. This is an essential reference
book for both industrial and academic research workers in a
variety of areas including: pharmaceuticals, food science,
pollution analysis and control, electronic materials,
agricultural products, polymers, pigments and chemicals.

Physical Methods in Chemical Analysis, Volume II
discusses analytical procedures that deal primarily
with nonchemical methods and techniques useful in
establishing the qualitative nature of unknowns. This
book discusses electrical, magnetic, and
miscellaneous techniques, including a number of
methods that only measure non-specific properties
to obtain quantitative information on relatively simple
systems such as conductometric titration and
radioactive tracer methods. This volume emphasizes
two major tasks that analysts need to do in order to
perform analysis. First is to conduct preliminary
operations that bring the system under investigation
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into physical states suitable for analysis. Second is
to measure physical constants that can be compared
with known systems for identity or can be interpreted
in terms of structure and organization. This
publication is a recommended reference for students
and chemists working on chemical analysis.
Advances in Catalysis
The study of physical adsorption has economic and
technical value, while continuing to present scientific
challenges. During recent years three significant
trends have become manifest: significant theoretical
advances; instrumental developments allowing
detailed characterization of materials, including
microporous solids; and the realization that closer
coupling of scientific and technological lines of
enquiry can lead to both greater scientific
understanding and better technology.
Nanomaterials in Chromatography: Current Trends
in Chromatographic Research Technology and
Techniques provides recent advancements in the
wide variety of chromatographic techniques applied
to nanotechnology. As nanomaterials’ unique
properties can improve detection sensitivity and
miniaturize the devices used in analytical
procedures, they can substantially affect the
evaluation and analysis ability of scientists and
researchers and foster exciting developments in
separation science. The book includes chapters on
such crucial topics as the use of nanomaterials in
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sample preparation and the legalization of
nanomaterials, along with a section on reducing the
cost of the analysis process, both in terms of
chemicals and time consumption. Presents several
techniques for nanomaterials in chromatography,
including well-known materials like carbon
nanomaterials and functionalized nanomaterials
Includes suggested readings at the end of each
chapter for those who need further information or
specific details, from standard handbooks, to journal
articles Covers not only applications of
nanomaterials in chromatography, but also their
environmental impact in terms of toxicity and
economic effects
High surface area, a microporous structure, and a
high degree of surface reactivity make activated
carbons versatile adsorbents, particularly effective in
the adsorption of organic and inorganic pollutants
from aqueous solutions. Activated Carbon
Adsorption introduces the parameters and
mechanisms involved in the activated carbon
adsorption
The Encyclopaedia of Mathematics is the most up-todate, authoritative and comprehensive English-language
work of reference in mathematics which exists today.
With over 7,000 articles from `A-integral' to `Zygmund
Class of Functions', supplemented with a wealth of
complementary information, and an index volume
providing thorough cross-referencing of entries of related
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interest, the Encyclopaedia of Mathematics offers an
immediate source of reference to mathematical
definitions, concepts, explanations, surveys, examples,
terminology and methods. The depth and breadth of
content and the straightforward, careful presentation of
the information, with the emphasis on accessibility,
makes the Encyclopaedia of Mathematics an immensely
useful tool for all mathematicians and other scientists
who use, or are confronted by, mathematics in their
work. The Enclyclopaedia of Mathematics provides,
without doubt, a reference source of mathematical
knowledge which is unsurpassed in value and
usefulness. It can be highly recommended for use in
libraries of universities, research institutes, colleges and
even schools.
THE PHYSICAL BASIS FOR HETEROGENEOUS
CATALYSIS is the proceedings of the ninth Battelle
Colloquium in the Materials Sciences, held in Gstaad,
Switzerland, September 2-6, 1974. It took as its theme
the application of modern theoretical and experimental
surface physics to heterogeneous catalysis. Progress in
the field by classical chemical methods seemed to have
slowed down, at a time when the need for better
catalysts was particularly great. The Organizing
Committee thought it might be possible to accelerate
progress by the application of the powerful techniques
evolved in recent years for studying atomically clean
surfaces. However, the translation of ideas derived from
clean single crystal surfaces with well characterized
chemisorbed layers to real catalysts with high ratios of
surface to mass on which reactions were taking place
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and requiring transport of mass and energy is a giant
step, raising many questions and requiring thorough
discussion by surface physicists on the one hand and
catalytic chemists on the other. The 1974 Battelle
Colloquium provided a forum for this exchange. As its
usual custom, the Colloquium started the first day of
introduc tory lectures by three distinguished scientists
who have contributed impor tantly over many years to
this field.
This book aims to introduce the basic concepts involved
in industrial catalytic processes. It is profusely illustrated
with experimental results with the main objective of
guiding how to select a suitable catalyst for specific
processes. The book is divided in two parts. In the first
part the basic concepts are addressed, regarding the
existing theories, activity patterns and adsorptiondesorption phenomena. In the second part the key
experimental methods for the physicochemical
characterization of catalysts are presented, as well as
the currently used catalyst pre and post treatments. The
last chapter describes some important in situ
characterization techniques (e.g. XPS and TEM) and
surface model patterns related to surface modifications
occurring during the reaction. Thoroughly illustrated with
microscopy images, spectroscopy data and schematics
of reaction mechanisms, the book provides a powerful
learning tool for students in undergraduate and graduate
level courses on the field of catalysis. Exercises and
resolved problems are provided, as well as experimental
procedures to support laboratory classes. Furthermore,
the content is presented in a carefully chosen sequence,
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reflecting the 30 year teaching experience of the author.
The author, Professor Martin Schmal, sees the present
book as a way of conveying basic knowledge needed for
the development of more efficient catalysts (i.e.
nanostructured materials) and novel industrial chemical
processes in the fields of environmental chemistry, fine
chemistry, hydrotreating of heavy oils, hydrogen
production and biomass processing.
This ENCYCLOPAEDIA OF MATHEMATICS aims to be
a reference work for all parts of mathema tics. It is a
translation with updates and editorial comments of the
Soviet Mathematical Encyclo paedia published by 'Soviet
Encyclopaedia Publishing House' in five volumes in 1977
- 1985. The annotated translation consists of ten
volumes including a special index volume. There are
three kinds of articles in this ENCYCLOPAEDIA. First of
all there are survey-type articles dealing with the various
main directions in mathematics (where a rather fine
subdivision has been used). The main requirement for
these articles has been that they should give a reason
ably complete up-to-date account of the current state of
affairs in these areas and that they should be maximally
accessible. On the whole, these articles should be
understandable to mathematics students in their first
specialization years, to graduates from other
mathematical areas and, depending on the specific
subject, to specialists in other domains of science, en
gineers and teachers of mathematics. These articles
treat their material at a fairly general level and aim to
give an idea of the kind of problems, techniques and
concepts involved in the area in question. They also
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contain background and motivation rather than precise
statements of pre cise theorems with detailed definitions
and technical details on how to carry out proofs and con
structions.
Discover this timely, comprehensive, and up-to-date
exploration of crucial aspects of the use of nanomaterials
in analytical chemistry Sample Preparation with
Nanomaterials: Next Generation Techniques for Sample
Preparation delivers insightful and complete overview of
recent progress in the use of nanomaterials in sample
preparation. The book begins with an overview of special
features of nanomaterials and their applications in
analytical sciences. Important types of nanomaterials,
like carbon nanotubes and magnetic particles, are
reviewed and biological sample preparation and lab-on-achip systems are presented. The distinguished author
places special emphasis on approaches that tend to
green and reduce the cost of sample treatment
processes. He also discusses the legal, economical, and
toxicity aspects of nanomaterial samples. This book
includes extensive reference material, like a complete list
of manufacturers, that makes it invaluable for
professionals in analytical chemistry. Sample
Preparation with Nanomaterials offers considerations of
the economic aspects of nanomaterials, as well as the
assessment of their toxicity and risk. Readers will also
benefit from the inclusion of: A thorough introduction to
nanomaterials in the analytical sciences and special
properties of nanomaterials for sample preparation An
exploration of the mechanism of adsorption and
desorption on nanomaterials, including carbon
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nanomaterials used as adsorbents Discussions of
membrane applications of nanomaterials, surface
enhanced raman spectroscopy, and the use of
nanomaterials for biological sample preparation A
treatment of magnetic nanomaterials, lab-on-a-chip
nanomaterials, and toxicity and risk assessment of
nanomaterials Perfect for analytical chemists, materials
scientists, and process engineers, Sample Preparation
with Nanomaterials: Next Generation Techniques for
Sample Preparation will also earn a place in the libraries
of analytical laboratories, universities, and companies
who conduct research into nanomaterials and seek a
one-stop resource for sample preparation.

A very wide range of catalytic conversions find
industrial use in organic process chemistry. The
scale of the ope rations varies enormously from very
high volume pro cesses to specialty chemical
preparations. Many of these processes are
functional group conversions or class reac tions, and
the more important of these will receive detailed
treatment in specific chapters throughout this series.
Nevertheless, the scope is very broad, and it is all
too easy for the non-specialist to become lost in a
large volume of detail. To try to avoid this, the first
chapter in this volume, by Dr. Paul N. Rylander
provides a working summary of the more important
catalytic con versions of this type. In doing this, he
also gives some valuable comments about catalyst
selection, together with an indication of the reaction
conditions used in practice, the more important of
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the problems usually encountered, and comments
about the most important of the mechanistic
features. It has long been recognized that an
understanding of the chemical nature of solid
surfaces is fundamental to an understanding of
catalytic processes which may take place upon
them. This question may be approached in two
distinct ways. One is via surface crystallography
which focuses attention upon long range order. The
second concentrates upon the concept of the
surface functional group where attention is mainly
upon the chemistry characteristic of a particular
localized atomic arrangement at the surface. In
practice, of course, there exists a continuum
between these idealized extremes.
Fluid-Solid Reactions, Second Edition takes a
detailed and thorough look at the scope of fluid-solid
reaction systems, focusing on the four phenomena:
external mass transfer, pore diffusion, chemical
reaction, and adsorption/desorption. This completely
revised new edition builds on the classic original
edition through the introduction of cutting-edge new
theories and applications, including the formulation
and application of a new and convenient law that
governs fluid-solid reaction kinetics. This book will be
of primary interest to practicing engineers engaged
in process research, development, and design in the
many fields where fluid-solid reactions are critical to
workflow and research. Fluid-solid reactions play a
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major role in the technology of most industrialized
nations. These reactions encompass a very broad
field, including the extraction of metals from their
ores, the combustion of solid fuels, coal gasification,
and the incineration of solid refuse. Features 50%
new and revised content, arming researchers with
the latest developments in the field Details a new
unified approach to modeling the rates of fluid-solid
reaction systems Authored by one of the world’s
foremost experts on fluid-solid reactions and their
applications in the field
In the adsorption phenomenon the substances from
the external environment the gas or liquid are
absorbed by a solid surface (adsorbent). Adsorption
is used to separate gaseous and liquid mixtures, for
drying and purification of gases and liquids. This
reference broadly explores the calculation of the
equilibrium and dynamic characteristics of
adsorption in porous bodies at the molecular level.
Two new theories of statistical physics are
presented, both developed by the author for the
consistent description of the equilibrium distribution
of molecules and dynamics of flows in complex
porous materials to be able to solve a wide range of
practical tasks in the development of new
technologies.
The declared objective of this book is to provide an
introductory review of the various theoretical and
practical aspects of adsorption by powders and
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porous solids with particular reference to materials of
technological importance. The primary aim is to meet
the needs of students and non-specialists who are
new to surface science or who wish to use the
advanced techniques now available for the
determination of surface area, pore size and surface
characterization. In addition, a critical account is
given of recent work on the adsorptive properties of
activated carbons, oxides, clays and zeolites.
Provides a comprehensive treatment of adsorption at
both the gas/solid interface and the liquid/solid
interface Includes chapters dealing with
experimental methodology and the interpretation of
adsorption data obtained with porous oxides,
carbons and zeolites Techniques capture the
importance of heterogeneous catalysis, chemical
engineering and the production of pigments,
cements, agrochemicals, and pharmaceuticals
The rapid growth of interest in powders and their
surface properties in many diverse industries
prompted the writing of this book for those who have
the need to make meaningful measurements without
the benefit of years of experience. It is intended as
an introduction to some of the elementary theory and
experimental methods used to study the surface
area, porosity, density, and particle size of powders.
It may be found useful by those with little or no
training in solid surfaces who have the need to learn
quickly the rudiments of surface area, density, pore
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size, and particle size measurements. S. Lowell J.E.
Shields Symbols Use of symbols for purposes other
than those indicated in the following table are so
defined in the text. Some symbols not shown in the
table are also defined in the text. d adsorbate crosssectional area A area; condensation coefficient;
collision frequency C BET constant c concentration
D diameter; coefficient of thermal diffusion E
adsorption potential permeability aspect factor f F
flow rate; force; feed rate g gravitational constant G
Gibbs free energy S G free surface energy h heat of
immersion per unit area; height H enthalpy heat of
immersion Hi heat of adsorption Hsv BET intercept;
filament current k thermal conductivity; specific
reaction rate K Harkins-Jura constant C length L
heat of liquefaction M mass M molecular weight MPa
megapascals number of moles n number of
molecules; number of particles N N Avogadro's
num'ber molecular collisions per square cm per
second
This extensive reference/text explores the principles,
instrumentation, processes, and programs of
pharmaceutical solid science as well as new aspects on
one-component systems, micromeritics, polymorphism,
solid-state stability, cohesion, powder flow, blending,
single- unit sustained release, and tablet coating.
Reveals unique approaches in pharmaceutical solid
science not previously published in any other text!
Providing current data on crystallization, dissolution from
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particles and polydisperse populations, powder volumes
and densities, comminution, wet granulation, and hardshell capsules, Advanced Pharmaceutical Solids
describes moisture isotherms with crystalline solids
documents the effects of moisture on solid-state stability
highlights tablet physics and principles explains
sustained release by microencapsulation presents
prediction equations for solubility in binary solvents
discusses particle sizes and diameters identifies
Brunauer, Emmett, and Teller Isotherms and more!
Considering properties of solids, permeamitry and gas
absorption methods, amorphates, and purification by pHchange precipitation, Advanced Pharmaceutical Solids is
an essential reference for pharmacists; pharmaceutical
scientists; medicinal, physical, surface, colloid, and
analytical chemists and biochemists; and an effective
text for upper-level undergraduate and graduate students
in these disciplines.
This book examines the relationship between transport
properties and pore structure of porous material. Models
of pore structure are presented with a discussion of how
such models can be used to predict the transport
properties of porous media. Portions of the book are
devoted to interpretations of experimental results in this
area and directions for future research. Practical
applications are given where applicable, and are
expected to be useful for a large number of different
fields, including reservoir engineering, geology,
hydrogeology, soil science, chemical process
engineering, biomedical engineering, fuel technology,
hydrometallurgy, nuclear reactor technology, and
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materials science. Presents mechanisms of immiscible
and miscible displacement (hydrodynamic dispersion)
process in porous media Examines relationships
between pore structure and fluid transport Considers
approaches to enhanced oil recovery Explores network
modeling and perolation theory
Humans first used carbon as chars from firewood in ritual
paintings and primitive metallurgical processes. Natural
forms of carbon have been known since antiquity, yet the
knowledge of the carbon element in chemistry and its
technical applications on a larger scale are a relatively
recent development. The industrial revolution in Europe
two centuries ago led the way to the numerous
applications of these graphitic forms that are still used
today. Graphite and Precursors features short tutorial
articles on different topics related to the science and
technology of carbons intended for engineers, students
of Materials Science and scientists who are seeking a
fundamental understanding without "reinventing the
wheel." This first volume of the World of Carbon book
series focuses on graphite and its precursors, including
its origin and various implications. The basic properties
of hexagonal graphite are developed, and several
theoretical and experimental approaches explain why
this crystalline solid is fascinating in solid state physics.
Also featured are the numerous applications connected
to thermal, mechanical and chemical graphites, as well
as their various industrial uses in polycrystalline form.
Finally, carbon precursors are introduced.
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