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The literature on the geology, chemistry, and biochemistry of phosphorus generally takes its
mineralogy for granted. The in cidental information on phosphate minerals given in these texts
is often obsolescent and inaccurate. The few mineralogical texts that have dealt
comprehensively with the phosphate minerals have now become outdated, and typically
present the essential information in a manner unsuitable for nongeological readers. This
volume is intended as a ready reference for workers who require good basic information on
phosphate minerals or their synthetic equivalents. The topics covered should appeal to
geologists and geochemists, lithologists, environmental scientists and engineers, chemists and
biochemists who have any interest in the intricate world of phosphorus. The hard tissues of
many vertebrates and the many pathological calcifications consist mostly of phosphate
minerals. The precipita tion of these compounds also plays a major role in the ecological
cycling of phosphorus, and occasionally even dominates the behavior of many trace metals in
many geochemical and biolog ical systems. Indeed, many pegmatitic phosphate minerals have
acquired some notoriety because of the rarer trace metals which they tend to accumulate. With
the commercialization of phosphate fertilizers since the early part of the 19th century,
phosphate minerals have assumed an important role in industrial chemistry and agriculture.
Clearly, the study of phosphate minerals is important from the economic, agricultural,
environmental and (human and animal) health viewpoint.
Soil Physical Chemistry, Second Edition takes up where the last edition left off. With
comprehensive and contemporary discussions on equilibrium and kinetic aspects of major soil
chemical process and reactions this excellent text/reference presents new chapters on
precipitation/dissolution, modeling of adsorption reactions at the mineral/water interface, and
the chemistry of humic substances. An emphasis is placed on understanding soil chemical
reactions from a microscopic point of view and rigorous theoretical developments such as the
use of modern in situ surface chemical probes such as x-ray adsorption fine structure (XAFS),
Fournier transform infrared (FTIR) spectroscopies, and scanning probe microscopies (SPM)
are discussed.
Today large numbers of geoscientists apply thermodynamic theory to solu tions of a variety of
problems in earth and planetary sciences. For most problems in chemistry, the application of
thermodynamics is direct and rewarding. Geoscientists, however, deal with complex inorganic
and organic substances. The complexities in the nature of mineralogical substances arise due
to their involved crystal structure and multicomponental character. As a result, thermochemical
solutions of many geological-planetological problems should be attempted only with a clear
understanding of the crystal-chemical and thermochemical character of each mineral. The
subject of physical geochemistry deals with the elucidation and application of physico-chemical
principles to geosciences. Thermodynamics of mineral phases and crystalline solutions form
an integral part of it. Developments in mineralogic thermody namics in recent years have been
very encouraging, but do not easily reach many geoscientists interested mainly in applications.
This series is to provide geoscientists and planetary scientists with current information on the
develop ments in thermodynamics of mineral systems, and also provide the active researcher
in this rapidly developing field with a forum through which he can popularize the important
conclusions of his work. In the first several volumes, we plan to publish original contributions
(with an abundant supply of back ground material for the uninitiated reader) and thoughtful
reviews from a number of researchers on mineralogic thermodynamics, on the application of
thermochemistry to planetary phase equilibria (including meteorites), and on kinetics of
geochemical reactions.
Volume 5 has several objectives. The first is to present an overview of the composition of
surface and ground waters on the continents and the mechanisms that control the
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compositions. The second is to present summaries of the tools and methodologies used in
modern studies of the geochemistry of surface and ground waters. The third is to present
information on the role of weathering and soil formation in geochemical cycles: weathering
affects the chemistry of the atmosphere through uptake of carbon dioxide and oxygen, and
paleosols (preserved soils in the rock record) provide information on the composition of the
atmosphere in the geological past. Reprinted individual volume from the acclaimed Treatise on
Geochemistry (10 Volume Set, ISBN 0-08-043751-6, published in 2003). Present an overview
of the composition of surface and ground waters on the continents and the mechanisms that
control the compositions Provides summaries of the tools and methodologies used in modern
studies of the geochemistry of surface and ground waters Features information on the role of
weathering and soil formation in geochemical cycles Contains information on the composition
of the atmosphere in the geological past Reprinted individual volume from the acclaimed
Treatise on Geochemistry, 10 volume set
Written expressly for undergraduate and graduate geologists, this book focuses on how
geochemical principles can be used to solve practical problems. The attention to problemsolving reflects the authors'belief that showing how theory is useful in solving real-life problems
is vital for learning. The book gives students a thorough grasp of the basic principles of the
subject, balancing the traditional equilibrium perspective and the kinetic viewpoint. The first half
of the book considers processes in which temperature and pressure are nearly constant. After
introductions to the laws of thermodynamics, to fundamental equations for flow and diffusion,
and to solution chemistry, these principles are used to investigate diagenesis, weathering, and
natural waters. The second half of the book applies thermodynamics and kinetics to systems
undergoing changes in temperature and pressure during magmatism and metamorphism. This
revised edition incorporates new geochemical discoveries as examples of processes and
pathways, with new chapters on mineral structure and bonding and on organic matter and
biomarkers. Each chapter has worked problems, and the authors assume that the student has
had a year of college-level chemistry and a year of calculus. Praise for the first edition "A truly
modern geochemistry book.... Very well written and quite enjoyable to read.... An excellent
basic text for graduate level instruction in geochemistry." —Journal of Geological Education "An
up-to-date, broadly conceived introduction to geochemistry.... Given the recent flowering of
geochemistry as an interdisciplinary science, and given the extent to which it now draws upon
the fundamentals of thermodynamics and kinetics to understand earth and planetary
processes, this timely and rigorous [book] is welcome indeed." —Geochimica et Cosmochimica
Acta

Thermodynamics deals with energy levels and the transfer of energy between states of
matter, and is therefore fundamental to all branches of science. This edition provides a
relatively advanced treatment of the subject, specifically tailored for the interests of the
Earth sciences. The first four chapters explain all necessary concepts, using a simple
graphical approach. Throughout the rest of the book the author emphasizes the use of
thermodynamics to construct mathematical simulations of real systems. This helps to
make the many abstract concepts acceptable. Many computer programs are mentioned
and used throughout the text, especially SUPCRT92, a widely used source of
thermodynamic data. An associated website includes links to useful information sites
and computer programs and problem sets. Building on the more elementary material in
the first edition, this textbook will be ideal for advanced undergraduate and graduate
students in geology, geochemistry, geophysics and environmental science.
The Handbook of Soil Science provides a resource rich in data that gives professional
soil scientists, agronomists, engineers, ecologists, biologists, naturalists, and their
students a handy reference about the discipline of soil science. This handbook serves
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professionals seeking specific, factual reference information. Each subsection includes
a description of concepts and theories; definitions; approaches; methodologies and
procedures; tabular data; figures; and extensive references.
Volume 10 of Reviews in Mineralogy reviews the use of a powerful probe into
metamorphic process: mineral assemblages and the composition of minerals. Put very
simply, this volume attempts to answer the question: "What can we learn about
metamorphism through the study of minerals in metamorphic rocks?" It is not an
encyclopedic summary of metamorphic mineral assemblages; instead it attempts to
present basic research strategies and examples of their application. Moreover, in order
to limit and unify the subject matter, it concentrates on the chemical aspects of
metamorphism and regrettably ignores other important kinds of studies of metamorphic
rocks and minerals conducted by structural geologists, structural petrologists, and
geophysicists.
Chemical petrology is essentially the physical chemistry of rocks and associated fluids,
although it also borrows heavily from such other sciences as mineralogy. In terms of
fundamentals it is firmly grounded in chemical thermodynamics and kinetics. In its
treatment of terrestrial environments it grades imperceptably into sedimentology,
geochemistry, and geophysics and in extraterrestrial environments into
cosmochemistry. It is one of the most important branches of planetology and
meteoritics. The unity of approach of thermodynamics and kinetics to processes in
these diverse environments is stressed in this book by numerous examples which have
been chosen to illuminate different aspects of the subject. Thus we have discussed in
some depth such problems as the genesis of layered basic complexes, calc-alkaline
batholiths, chondri tic meteorites, and the surface-atmosphere interaction of the planet
Venus because these are important and because they are particularly good illustrations
of the chemical petrology approach. Considerable attention also has been devoted to
volcanic processes. In our treatment of metamor phism in particular, an attempt has
been made to correlate and integrate the vast number of recent experimental,
theoretical, and field studies. However, we have not attempted a comprehensive survey
of all known rock types or occurrences, nor did we review all the diverse opinions and
conclusions on the origins of controversial rocks. Instead we have chosen to stress
interpretations we regard as following most directly from the evidence.
Volume 61 of Reviews in Mineralogy and Geochemistry presents an up-to-date review
of sulfide mineralogy and geochemistry. The crystal structures, electrical and magnetic
properties, spectroscopic studies, chemical bonding, thermochemistry, phase relations,
solution chemistry, surface structure and chemistry, hydrothermal precipitation
processes, sulfur isotope geochemistry and geobiology of metal sulfides are reviewed.
Where it is appropriate for comparison, there is brief discussion of the selenide or
telluride analogs of the metal sulfides. When discussing crystal structures and structural
relationships, the sulfosalt minerals as well as the sulfides are considered in some
detail.
Actinides in Perspective presents in proceedings of the Actinides-1981 Conference held in
Pacific Grove, California, USA on September 10-15, 1981. The book contains papers on the
different aspect of the physics and chemistry of the actinides. The text includes papers on the
history of the discovery of the transplutonium elements; the photoemission techniques; and the
neutron scattering studies of the actinides. The new elements in the transfermium region; the
isotope identification in the transfermium region by ?-? correlation after in-flight-separation; and
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the fission properties of the actinides are also considered. The book further tackles papers on
the status of superheavy element research; the single crystal preparation of actinides and
actinide compounds; and the preparation of transplutonium metals and compounds,
protactinium metal and compounds, and actinide metals. The text also includes papers on the
complex oxide systems of the actinides; thermodynamic properties of the actinides; and the
chemical and physicochemical properties of actinide organometallic compounds.
Metamorphic rocks make up the largest volume of the Earth. They systematically change their
mineralogical composition as a result of tecto-thermal events. The outstanding feature of the
7th edition of this book is the large number of phase diagrams showing the stability relations
among minerals and groups of minerals found in metamorphic rocks. The diagrams help to
determine the pressure and temperature conditions under which a given collected set of
metamorphic rocks may have formed. More than half of the chapters have been completely
rewritten or revised. All figures have been edited and improved and recent advances in the
field such as multiequilibria thermobarometry and pseudosections were incorporated in the
text. The bibliography has been revised and extended, new research publications have also
been included. Graduate students will find in depth information on the origin, significance and
genesis of metamorphic rocks.
Based on a university course, this book provides an exposition of a large spectrum of
geological, geochemical and geophysical problems that are amenable to thermodynamic
analysis. It also includes selected problems in planetary sciences, relationships between
thermodynamics and microscopic properties, particle size effects, methods of approximation of
thermodynamic properties of minerals, and some kinetic ramifications of entropy production.
The textbook will enable graduate students and researchers alike to develop an appreciation of
the fundamental principles of thermodynamics, and their wide ranging applications to natural
processes and systems.
V knjigi Incomplete Solution: Weathering of Cave Walls and the Production, Transport and
Deposition of Carbonate Fines (Nepopolno raztapljanje: preperevanje jamskih sten in
nastajanje, transport in odlaganje karbonatnih delcev) je prikazano preperevanje sten jamskih
rovov na krasu. Predstavljeno je dogajanje v apnencih in dolomitih med raztapljanjem, kakšno
je to raztapljanje in zakaj se kamnine ne raztopijo popolnoma.
Inorganic Species, Part 1 separately considers the various inorganic and organic components
that occur in water. While this separation is traditional, it does provide some distinct
organizational advantages. This is important because of the wide-ranging audience likely to be
using these works. Both practicing professionals and students in environmentally related
disciplines will find these volumes to be a useful reference source. This book comprises six
chapters, and begins with a focus on the origin and nature of selected inorganic constituents in
natural waters. Succeeding chapters go on to discuss redox potential, which discusses its
measurement and importance in water systems; alkalinity and acidity; conductance, which is
defined here as a collective measure of dissolved ions; the theory and measurement of
turbidity and residue; and, finally, a summary of methods for water-quality analysis of specific
species. This book will be of interest to practitioners in the fields of geology and environmental
engineering.

Volume 26 of Reviews in Mineralogy provides a multidisciplinary review of our current
knowledge of contact metamorphism. As in any field of endeavor, we are provided with
new questions, thereby dictating future directions of study. Hopefully, this volume will
provide inspiration and direction for future research on contact metamorphism. The
Mineralogical Society of America sponsored the short course on Contact
Metamorphism, October 17-19, 1991, at the Pala Mesa Resort, Fallbrook, California,
prior to its annual meeting with the Geological Society of America.
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Based on Mineral equilibria at low temperature and pressure, by R.M. Garrels,
published in 1960.
Surfactants have been used for many industrial processes such as flotation, enhanced
oil recovery, soil remediation and cleansing. Flotation technology itself has been used
in industry since the end of the 19th century, and even today it is an important method
for mineral processing and its application range is expanding to other areas. This
technology has been used in the treatment of wastewater, industrial waste materials,
separation and recycling of municipal waste, and some unit processes of chemical
engineering. The efficiency of all these operations depends primarily on the interactions
among surfactants, solids and media. In this book, the fundamentals of solution
chemistry of mineral/surfactant systems are discussed, as well as the important
calculations involved. The influence of relevant physico-chemical conditions are also
presented in detail. * Introduces the fundamentals of solution chemistry of
mineral/surfactant systems and important calculations involved * Discusses the
influence of relevant physico-chemical conditions * Presents the relationship between
the molecular structure of the flotation regents of solution chemistry and its
characteristics
An evolving, living organic/inorganic covering, soil is in dynamic equilibrium with the
atmosphere above, the biosphere within, and the geology below. It acts as an anchor
for roots, a purveyor of water and nutrients, a residence for a vast community of
microorganisms and animals, a sanitizer of the environment, and a source of raw
materials for co
Metamorphic rocks are one of the three classes of rocks. Seen on a global scale they
constitute the dominant material of the Earth. The understanding of the petrogenesis
and significance of metamorphic of geological education. rocks is, therefore, a
fundamental topic There are, of course, many different possible ways to lecture on this
theme. This book addresses rock metamorphism from a relatively pragmatic view point.
It has been written for the senior undergrad uate or graduate student who needs
practical knowledge of how to interpret various groups of minerals found in
metamorphic rocks. The book is also of interest for the non-specialist and non-petrolo
gist professional who is interested in learning more about the geolo gical messages that
metamorphic mineral assemblages are sending, as well as pressure and temperature
conditions of formation. The book is organized into two parts. The first part introduces
the different types of metamorphism, defines some names, terms and graphs used to
describe metamorphic rocks, and discusses principal aspects of metamorphic
processes. Part I introduces the causes of metamorphism on various scales in time and
space, and some principles of chemical reactions in rocks that accompany
metamorphism, but without treating these principles in detail, and presenting the
thermodynamic basis for quantitative analysis of reactions and their equilibria in
metamorphism. Part I also presents concepts of metamorphic grade or intensity of
metamorphism, such as the metamorphic-facies concept.
The major part of the world's high grade industrial manganese ore is being mined in supergene
deposits. This book represents the first attempt to bring together not only academic but also
commercial data on all aspects of the geochemistry of formation of supergene manganese
ores. It is a distinctive account of the geology, geochemistry, mineralogy, experimental
modelling studies, mechanisms of formation processes and geochemical evolution through
geological time of manganese ores for all types of supergene deposits. Special emphasis is
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placed on the general geochemical model of supergene manganese ore formation, which can
be applied in geochemical exploration. Despite the fact that supergene manganese ores have
been used by mankind since the early centuries, it is only during the last decade that a
comprehensive understanding of the nature of geochemical processes of formation of these
deposits has become available and their potential as an economic resource has been
recognized against other genetical types of manganese accumulations. Audience: This
substantial and comprehensive volume is of interest to economic geologists, mining engineers,
geochemists, mineralogists and other specialized geoscientists.
Volume 17 of Reviews in Mineralogy is based on a short course, entitled "Thermodynamic
Modeling of Geological Materials: Minerals, Fluids amd Melts," October 22-25, 1987, at the
Wickenburg Inn near Phoenix, Arizona. Contents: Thermodynamic Analysis of Phase Equilibria
in Simple Mineral Systems Models of Crystalline solutions Thermodynamics of Multicomponent
Systems Containing Several Solid Solutions Thermodynamic Model for Aqueous Solutions of
Liquid-like Density Models of Mineral Solubility in Concentrated Brines with Application to Field
Observations Calculation of the Thermodynamic Properties of Aqueous Species and the
Solubilities of Minerals in Supercritical Electrolyte Solutions Igneous Fluids Ore Fluids:
Magmatic to Supergene Thermodynamic Models of Molecular Fluids at the Elevated Pressures
and Temperatures of Crustal Metamorphism Mineral Solubilities and Speciation in Supercritical
Metamorphic Fluids Development of Models for Multicomponent Melts: Analysis of Synthetic
Systems Modeling Magmatic Systems: Thermodynamic Relations Modeling Magmatic
Systems: Petrologic Applications
Building on the success of its 1993 predecessor, this second edition of Geochemistry,
Groundwater and Pollution has been thoroughly re-written, updated and extended to provide a
complete and authoritative account of modern hydrogeochemistry. Offering a quantitative
approach to the study of groundwater quality and the interaction of water, minerals, gases,
pollutants and microbes, this book shows how physical and chemical theory can be applied to
explain observed water qualities and variations over space and time. Integral to the
presentation, geochemical modelling using PHREEQC code is demonstrated, with step-bystep instructions for calculating and simulating field and laboratory data. Numerous figures and
tables illustrate the theory, while worked examples including calculations and theoretical
explanations assist the reader in gaining a deeper understanding of the concepts involved. A
crucial read for students of hydrogeology, geochemistry and civil engineering, professionals in
the water sciences will also find inspiration in the practical examples and modeling templates.
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