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Gold Ore Processing: Project Development and Operations, Second Edition, brings together all the technical aspects relevant to modern gold
ore processing, offering a practical perspective that is vital to the successful and responsible development, operation, and closure of any gold
ore processing operation. This completely updated edition features coverage of established, newly implemented, and emerging technologies;
updated case studies; and additional topics, including automated mineralogy and geometallurgy, cyanide code compliance, recovery of gold
from e-waste, handling of gaseous emissions, mercury and arsenic, emerging non-cyanide leaching systems, hydro re-mining, water
management, solid–liquid separation, and treatment of challenging ores such as double refractory carbonaceous sulfides. Outlining best
practices in gold processing from a variety of perspectives, Gold Ore Processing: Project Development and Operations is a must-have
reference for anyone working in the gold industry, including metallurgists, geologists, chemists, mining engineers, and many others. Includes
several new chapters presenting established, newly implemented, and emerging technologies in gold ore processing Covers all aspects of
gold ore processing, from feasibility and development stages through environmentally responsible operations, to the rehabilitation stage
Offers a mineralogy-based approach to gold ore process flowsheet development that has application to multiple ore types
A completely revised and up-to-date edition containing comprehensive industrial data. The many significant changes which occurred during
the 1980s and 1990s are chronicled. Modern high intensity smelting processes are presented in detail, specifically flash, Contop, Isasmelt,
Noranda, Teniente and direct-to-blister smelting. Considerable attention is paid to the control of SO2 emissions and manufacture of H2SO4.
Recent developments in electrorefining, particularly stainless steel cathode technology are examined. Leaching, solvent extraction and
electrowinning are evaluated together with their impact upon optimizing mineral resource utilization. The volume targets the recycling of
copper and copper alloy scrap as an increasingly important source of copper and copper alloys. Copper quality control is also discussed and
the book incorporates an important section on extraction economics. Each chapter is followed by a summary of concepts previously
described and offers suggested further reading and references.
Rather than simply describing the processes and reactions involved in metal extraction, this book concentrates on fundamental principles to
give readers an understanding of the possibilities for future developments in this field. It includes a review of the basics of thermodynamics,
kinetics and engineering principles that have special importance for extractive metallurgy, to ensure that readers have the background
necessary for maximum achievement. The various metallurgical unit processes (such as roasting, reduction, smelting and electrolysis) are
illustrated by existing techniques for the extraction of the most common metals. Each chapter includes a bibliography of recommended
reading, to aid in further study. The appendices include tables and graphs of thermodynamic qualities for most substances of metallurgical
importance; these are ideal for calculating heat (enthalpy) balances and chemical equilibrium constants. SI Units are used consistently
throughout the text.
Part I: Process design -- Introduction to design -- Process flowsheet development -- Utilities and energy efficient design -- Process simulation
-- Instrumentation and process control -- Materials of construction -- Capital cost estimating -- Estimating revenues and production costs -Economic evaluation of projects -- Safety and loss prevention -- General site considerations -- Optimization in design -- Part II: Plant design -Equipment selection, specification and design -- Design of pressure vessels -- Design of reactors and mixers -- Separation of fluids -Page 1/9
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Separation columns (distillation, absorption and extraction) -- Specification and design of solids-handling equipment -- Heat transfer
equipment -- Transport and storage of fluids.
This book covers various metallurgical topics, viz. roasting of sulfide minerals, matte smelting, slag, reduction of oxides and reduction
smelting, interfacial phenomena, steelmaking, secondary steelmaking, role of halides in extraction of metals, refining, hydrometallurgy and
electrometallurgy. Each chapter is illustrated with appropriate examples of applications of the technique in extraction of some common,
reactive, rare or refractory metal together with worked out problems explaining the principle of the operation.
Mechanical activation of solids is a part of mechanochemistry, the science with a sound theoretical foundation exhibiting a wide range of
potential application. Mechanical activation itself is an innovative procedure where an improvement in technological processes can be
attained via a combination of new surface area and defects formation in minerals. Mechanical activation is of exceptional importance in
extractive metallurgy and mineral processing and this area forms the topic of this book and is the result of more than twenty years of research
and graduate teaching in the field. In pyrometallurgy, the mechanical activation of minerals makes it possible to reduce their decomposition
temperatures or causes such a degree of disordering that the thermal activation may be omitted entirely. The potential mitigation of
environmental pollutants is becoming increasingly important in this context. The lowering of reaction temperatures, the increase of the rate
and amount of solubility, preparation of water soluble compounds, the necessity for simpler and less expensive reactors and shorter reaction
times are some of the advantages of mechanical activation in hydrometallurgy. The environmental aspects of these processes are particularly
attractive. Several industrial processes are examined and their flowsheets are presented as succesful of activation. In these processes, the
introduction of a mechanical activation step into the technological cycle significantly modifies the subsequent steps. The book is designed for
researchers, teachers, operators and students in the areas of extractive metallurgy, mineral processing, mineralogy, solid state chemistry and
materials science.It will encourage newcomers to the mechanochemistry to do useful research and discover novel applications in this field.
"Ion exchange", as Dr. Robert Kunin has said, "is a unique technology since ft occupies a special place in at least three other scientific
disciplines - polymer chemistry, polyelectrolytes and adsorption. " It may also lay claim to being one of the most widely used industrially. From
its origins in water treatment and the sugar industry, through hydrometallurgical applications as diverse as the treatment of plating wastes and
the tonnage production of uranium, to the present-day production of ultrapure water for the microelectronics industry, the recovery of valuable
materials from sewage effluents and pollution control, the uses of ion exchange are legion. As a result, it is well-nigh impossible to prevent
infiltration by the real world of even the most academic of conferences on the subject. It came as no surprise to the Scientific Board of the
NATO Advanced Study Institute on "Mass Transfer & Kinetics of Ion Exchange" that one third of the lecturers, and one half of their advanced
students, were from Industry, nor that the two round-table discussions, which specially featured industrial applications and future
requirements, were well attended and enthusiastically debated.
The book starts with an exposition of the relevant properties of ions and continues with a description of their solvation in the gas phase. The
relevant properties of prospective liquid solvents for the ions are dealt with. The process of the transfer of ions from the gas phase into a
liquid where they are solvated is then taken care of. Various aspects of the solutions of the ions, such as structural and transport ones and
the effects of the ions on the solvent dynamics and structure are then described. In cases where the solvent is a mixture selective solvation
takes place and is discussed. The interactions of ions with one another that may lead to ion pairing and with other solutes in the solution as
well as their dependence on the solvent are also dealt with. The book concludes with applications of the concepts expounded previously in
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fields such as electrochemistry, hydrometallurgy, separation chemistry, biophysics, and synthetic methods. The book contains a large amount
of factual information in the form of extensive tables of critically examined data and illustrations of the points made throughout.
The rapid revolution in modern industry has led to a significant increase in waste at the end of the product lifecycle. It is essential to close the
loop, secure resources, and join up the circular economy. This book provides a detailed review of extraction techniques for urban mining of
precious metals including gold, silver, and the platinum group. The merits and demerits of various extraction methods are highlighted, with
possible suggestions for improvements. The feasibility of hybrid extraction techniques, as well as the sustainability and environmental impact
of every process, is explored. Offers a comprehensive review of different techniques used in recycling technology for urban mining of
precious metals Describes the concept of urban mining and its correlation with circular economy Discusses feasibility of precious metal
extraction and urban mines scope and their potential Explains the subject in-context of sustainability while describing chemistry fundamentals
and industrial practices Provides technical flow sheets for urban mining of precious metals with diversity of lixiviant This book is aimed at
graduate students and researchers in extractive metallurgy, hydrometallurgy, chemical engineering, chemistry, and environmental
engineering.
This two-volume set provides a full account of hydrometallurgy. Filled with illustrations and tables, this work covers the flow of source material
from the mined or concentrate state to the finished product. It also highlights ion exchange, carbon adsorption and solvent extraction
processes for solution purification and concentration. The extensive reference list-over 850-makes this set a valuable resource for extraction
and process metallurgists, researchers, and practitioners.
This collection presents papers from a symposium on extraction of rare metals as well as rare extraction processing techniques used in metal
production. It covers metals essential for critical modern technologies including electronics, electric motors, generators, energy storage
systems, and specialty alloys. Rare metals are the main building blocks of many emerging critical technologies and have been receiving
significant attention in recent years. Much research in academia and industry is devoted to finding novel techniques to extract critical and rare
metals from primary and secondary sources. The technologies that rely on critical metals are dominating the world, and finding a way to
extract and supply them effectively is highly desirable and beneficial. Rapid development of these technologies entails fast advancement of
the resource and processing industry for their building materials. Authors from academia and industry exchange knowledge on developing,
operating, and advancing extractive and processing technologies. Contributions cover rare-earth elements (magnets, catalysts, phosphors,
and others), energy storage materials (lithium, cobalt, vanadium, graphite), alloy elements (scandium, niobium, titanium), and materials for
electronics (gallium, germanium, indium, gold, silver). The contributions also cover various processing techniques in mineral beneficiation,
hydrometallurgy, separation and purification, pyrometallurgy, electrometallurgy, supercritical fluid extraction, and recycling (batteries,
magnets, electrical and electronic equipment).
This book is aimed to compile the distribution of rare earth elements in various resources with their processing from secondary resources. It
includes details of various processes developed for extraction of rare earth elements from varied raw materials ranging from e-wastes,
tailings, process wastes and residues. It emphasizes importance of processing of the secondary resources to assist environmental
remediation of such untreated wastes and get finished products. It covers all aspects of rare metals and rare earth metals in one volume
covering extraction, separation and recycling of secondary resources for extraction of these metals along with relevant case studies.
As product specifications become more demanding, manufacturers require steel with ever more specific functional properties. As a result,
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there has been a wealth of research on how those properties emerge during steelmaking. Fundamentals of metallurgy summarises this
research and its implications for manufacturers. The first part of the book reviews the effects of processing on the properties of metals with a
range of chapters on such phenomena as phase transformations, types of kinetic reaction, transport and interfacial phenomena. Authors
discuss how these processes and the resulting properties of metals can be modelled and predicted. Part two discusses the implications of
this research for improving steelmaking and steel properties. With its distinguished editor and international team of contributors,
Fundamentals of metallurgy is an invaluable reference for steelmakers and manufacturers requiring high-performance steels in such areas as
automotive and aerospace engineering. It will also be useful for those dealing with non-ferrous metals and alloys, material designers for
functional materials, environmentalists and above all, high technology industries designing processes towards materials with tailored
properties. Summarises key research and its implications for manufacturers Essential reading for steelmakers and manufacturers Written by
leading experts from both industry and academia
This landmark publication distills the body of knowledge that characterizes mineral processing and extractive metallurgy as disciplinary fields.
It will inspire and inform current and future generations of minerals and metallurgy professionals. Mineral processing and extractive
metallurgy are atypical disciplines, requiring a combination of knowledge, experience, and art. Investing in this trove of valuable information is
a must for all those involved in the industry—students, engineers, mill managers, and operators. More than 192 internationally recognized
experts have contributed to the handbook’s 128 thought-provoking chapters that examine nearly every aspect of mineral processing and
extractive metallurgy. This inclusive reference addresses the magnitude of traditional industry topics and also addresses the new
technologies and important cultural and social issues that are important today. Contents Mineral Characterization and AnalysisManagement
and ReportingComminutionClassification and WashingTransport and StoragePhysical SeparationsFlotationSolid and Liquid
SeparationDisposalHydrometallurgyPyrometallurgyProcessing of Selected Metals, Minerals, and Materials
This book describes in a comprehensive manner the technical aspects of separation of rare earth elements into individual elements for
industrial and commercial use. The authors include details on and differentiate among the effective separation of rare earth elements for
various parts of the world. They introduce new applications of separation of rare earth elements from concentrates of diverse ore types.
The Book Attempts To Present A Comprehensive View Of Extractive Metallurgy, Especially Principles Of Extractive Metallurgy In A Concise
Form. This Is The First Book In This Area Which Attempts To Do It. It Has Been Written In Textbook Style. It Presents The Various Concepts
Step By Step, Shows Their Importance, Deals With Elementary Quantitative Formulations, And Illustrates Through Quantitative And
Qualitative Informations. The Approach Is Such That Even Undergraduate Students Would Be Able To Follow The Topics Without Much
Difficulty And Without Much Of A Background In Specialized Subjects. This Is Considered To Be A Very Useful Approach In This Area Of
Technology. Moreover The Inter-Disciplinary Nature Of The Subject Has Been Duely Brought Out.While Teaching Concerned Course(S) In
The Undergraduate And Postgraduate Level The Authors Felt The Need Of Such A Book. The Authors Found The Books Available On The
Subject Did Not Fulfill The Requirements. No Other Book Was Concerned With All Relevant Concepts. Most Of Them Laid Emphasis Either
On Thermodynamic Aspects Or On Discussing Unit Processes. Transport Phenomena Are Dealt With In Entirely Different Books. Reactor
Concepts Were Again Lying In Chemical Engineering Texts. The Authors Tried To Harmonize And Synthesize The Concepts In Elementary
Terms For Metallurgists.The Present Book Contains A Brief Descriptive Summary Of Some Important Metallurgical Unit Processes.
Subsequently It Discusses Not Only Physical Chemistry Of Metallurgical Reactions And Processes But Also Rate Phenomena Including Heat
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And Mass Transfer, Fluid Flow, Mass And Energy Balance, And Elements Of Reactor Engineering. A Variety Of Scientific And Engineering
Aspects Of Unit Processes Have Been Discussed With Stress On The Basic Principles All Throughout. There Is An Attempt To Introduce, As
Much As Possible, Quantitative Treatments And Engineering Estimates. The Latter May Often Be Approximate From The Point Of View Of
Theory But Yields Results That Are Very Valuable To Both Practicing Metallurgists As Well As Others.

The growth and development witnessed today in modern science, engineering, and technology owes a heavy debt to the rare,
refractory, and reactive metals group, of which niobium is a member. Extractive Metallurgy of Niobium presents a vivid account of
the metal through its comprehensive discussions of properties and applications, resources and resource processing, chemical
processing and compound preparation, metal extraction, and refining and consolidation. Typical flow sheets adopted in some
leading niobium-producing countries for the beneficiation of various niobium sources are presented, and various chemical
processes for producing pure forms of niobium intermediates such as chloride, fluoride, and oxide are discussed. The book also
explains how to liberate the metal from its intermediates and describes the physico-chemical principles involved. It is an excellent
reference for chemical metallurgists, hydrometallurgists, extraction and process metallurgists, and minerals processors. It is also
valuable to a wide variety of scientists, engineers, technologists, and students interested in the topic.
Hydroxyoximes and Copper Hydrometallurgy provides a current examination of what is known regarding hydroxyoxime
extractants, the chemistry and physicochemistry of extraction, and the potential of applying hydroxyoximes for extraction of copper
and other metals in industrial processes. Topics addressed include the development of the hydrometallurgical process, methods of
synthesis and structural characteristics, extraction properties, losses of active substances and problems associated with
environmental pollution, the potential of metal extraction and separation with hydroxyoximes, methods of extraction and stripping
that can improve metal separation and recovery, the applications of hydroxyoximes in various membrane processes, and industrial
processes and equipment used for processing oxide ores and tailing. The book will benefit metallurgists, hydrometallurgists,
analytical and physical chemists, and researchers in mining industries and solvent extraction.
Advanced textbook; college level.
Lithium Process Chemistry: Resources, Extraction, Batteries and Recycling presents, for the first time, the most recent
developments and state-of-the-art of lithium production, lithium-ion batteries, and their recycling. The book provides fundamental
and theoretical knowledge on hydrometallurgy and electrochemistry in lithium-ion batteries, including terminology related to these
two fields. It is of particular interest to electrochemists who usually have no knowledge in hydrometallurgy and hydrometallurgists
not familiar with electrochemistry applied to Li-ion batteries. It is also useful for both teachers and students, presenting an overview
on Li production, Li-ion battery technologies, and lithium battery recycling processes that is accompanied by numerous graphical
presentations of different battery systems and their electrochemical performances. The book represents the first time that
hydrometallurgy and electrochemistry on lithium-ion batteries are assembled in one unique source. Provides fundamental and
theoretical knowledge on hydrometallurgy and electrochemistry in lithium-ion batteries Represents the first time that
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hydrometallurgy and electrochemistry on lithium-ion batteries are assembled in one unique source. Ideal for both electrochemists
who usually have no knowledge in hydrometallurgy and hydrometallurgists not familiar with electrochemistry applied to Li-ion
batteries Presents recent developments, as well as challenges in lithium production and lithium-ion battery technologies and their
recycling Covers examples of Li processes production with schematics, also including numerous graphical presentations of
different battery systems and their electrochemical performances
Annotation Comprehensive reference examines all aspects of mineral processing from the handling of raw materials to separation
strategies to the remediation of waste products. Shows how developments in engrg., chemistry, computer science, and
environmental science contribute to the ultimate goal of producing minerals and metals economically from ores.
The Chemistry of Gold Extraction bridges the gap between research and industry by emphasizing the practical applications of
chemical principles and techniques. Covering what everyone in the gold extraction and processing industries should know:
Historical Developments; Ore Deposits and Process Mineralogy; Process Selection; Principles of Gold Hydrometallurgy; Oxidative
Pretreatment; Leaching; Solution Purification and Concentration; Recovery; Surface Chemical Methods; Refining; Effluent
Treatment; and Industrial Applications. This book is a valuable asset for all professionals involved in the precious metals
industries. It will be of particular interest and use to engineers and scientists (including extraction metallurgists,
mineral/metallurgical engineers, electrochemists, chemical engineers, mineral technologists, mining engineers, and material
scientists), plant managers and operators, academics, educators, and students working in gold extraction in either production,
research, or consulting capacities.
Proceedings of a symposium sponsored by The Metallurgy and Materials Society of CIM and the Hydrometallurgy and
Electrometallurgy Committee of the Extraction and Processing Division of TMS (The Minerals, Metals & Materials Society) Held
during the TMS 2012 Annual Meeting & Exhibition Orlando, Florida, USA, March 11-15, 2012
"This book provides a college-level overview of chemical processing of metals in water-based solutions, in the field that is known
as hydrometallurgy"-A complete and up-to-date presentation of the fundamental theoretical principles and many applications of solvent extraction, this
enhanced Solvent Extraction Principles and Practice, Second Edition includes new coverage of the recent developments in solvent
extraction processes, the use of solvent extraction in analytical applications and waste re
This book is offered as a practical primer on the hydrometallurgy of nonferrous metal reclamation from industrial wastes, as well as
a brief discussion of pyrometallurgy, biological, and other separation processes. The objectives are to acquaint nontechnical
readers with the subject as well as providing a detailed survey of current research and industrial practice to technical readers
concerned with the management of industrial waste.
This book is concerned with the theoretical principles of hydrometallurgical processes and engineering aspects. The
hydrometallurgical processes of production of copper are discussed and leaching of chalcopyrite as the main sulphide mineral of
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copper processed in industry is used as an example. The book is suitable as a university textbook for students of metallurgy.
Examines the different techniques involved Discusses the production of specific metals using hydrometalluric processes Looks at
the future of hydrometallurgy
Chemical Metallurgy provides an understanding of the fundamental chemical principles and demonstrates the application of these
principles to process metallurgy and corrosion protection. The book discusses the fundamental chemical principles involved in
metallurgical reactions. Since it is felt that the understanding of quantitative thermodynamics and its application to process
metallurgy often prove to be a major problem area for students, example calculations and exercises are included at the end of
each section in Chapter 2. The final three chapters deal with the applications of the chemical principles to the extraction and
refining of metals, metal melting and recycling, and metallic corrosion. The book is intended as an introductory text for metallurgy
students studying for first degrees, TEC higher diplomas and certificates, and Graduateship of the Institution of Metallurgists. It
should also be of use to scientists and engineers entering employment in the metallurgical and metal finishing industries or the
teaching profession.
This book is based on the undergraduate and MSc courses in hydrometallurgy which Professor A R Burkin gave from 1961 until
he retired in 1988. It is divided into two sections. The first deals with the fundamental chemical and physical principles on which
the technology is based. In the second, processes which are used for the production of individual metals are described, in terms of
those principles where appropriate.
This book is a printed edition of the Special Issue "Hydrometallurgy" that was published in Metals
This book describes and explains the methods by which three related ores and recyclables are made into high purity metals and
chemicals, for materials processing. It focuses on present day processes and future developments rather than historical
processes. Nickel, cobalt and platinum group metals are key elements for materials processing. They occur together in one book
because they (i) map together on the periodic table (ii) occur together in many ores and (iii) are natural partners for further
materials processing and materials manufacturing. They all are, for example, important catalysts – with platinum group metals
being especially important for reducing car and truck emissions. Stainless steels and CoNiFe airplane engine super alloys are
examples of practical usage. The product emphasises a sequential, building-block approach to the subject gained through the
author’s previous writings (particularly Extractive Metallurgy of Copper in four editions) and extensive experience. Due to the
multiple metals involved and because each metal originates in several types of ore – e.g. tropical ores and arctic ores this
necessitates a multi-contributor work drawing from multiple networks and both engineering and science. Synthesizes detailed
review of the fundamental chemistry and physics of extractive metallurgy with practical lessons from industrial consultancies at the
leading international plants Discusses Nickel, Cobalt and Platinum Group Metals for the first time in one book Reviews extraction
of multiple metals from the same tropical or arctic ore Industrial, international and multidisciplinary focus on current standards of
production supports best practice use of industrial resources
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The manufacture and use of the powders of non-ferrous metals has been taking place for many years in what was previously
Soviet Russia, and a huge amount of knowledge and experience has built up in that country over the last forty years or so.
Although accounts of the topic have been published in the Russian language, no English language account has existed until now.
Six prominent academics and industrialists from the Ukraine and Russia have produced this highly-detailed account which covers
the classification, manufacturing methods, treatment and properties of the non-ferrous metals ( aluminium, titanium, magnesium,
copper, nickel, cobalt, zinc, cadmium, lead, tin, bismuth, noble metals and earth metals). The result is a formidable reference
source for those in all aspects of the metal powder industry. * Covers the manufacturing methods, properties and importance of
the following metals: aluminium, titanium, magnesium, copper, nickel, cobalt, zinc, cadmium, noble metals, rare earth metals, lead,
tin and bismuth. * Expert Russian team of authors, all very experienced * English translation and update of book previously
published in Russian.
Hydrometallurgy of Rare Earths: Extraction and Separation provides the basic knowledge for rare earth extraction and separation,
including flow sheet selection criteria and related technology. The book includes the latest research findings on all rare earth
separation processes, methods of controlling operation costs, and strategies that help lower wastewater and waste solid
discharge. It discusses many real process parameters and actual situations in rare earth separation plants, also examining the
basic principles, technologies, process parameters and advances and achievements in the area of rare earth extraction and
separation. In addition, the book covers extraction separation theory as developed by Professor Guanxian Xu and Professor
Chunhua Yan and the creative use of a computational simulation program to replace the bench scale and pilot plant tests and
directly design rare earth extraction separation processes. Outlines the theory of solvent extraction and separation of rare earths
(REs) Provides the necessary tools for a REs separation plant design Includes a unique simulation program for the calculation of
all process parameters Includes Chinese nomenclature that is useful for identifying the various processes, also comparing it to the
global literature
With both nickel and cobalt featuring heavily in modern industry, there is an ongoing and intense interest in ore supplies and
processing, applications development, and recycling. This book presents a collection of authoritative papers covering the latest
advances in all aspects of nickel and cobalt processing, including fundamentals, technology, operating practices, and related
areas of Platinum-Group Metals (PGM) processing. Special emphasis is given to the treatment of sulphide and laterite ores,
concentrates, and secondary materials for the production of nickel and cobalt.
Chemical metallurgy is a well founded and fascinating branch of the wide field of metallurgy. This book provides detailed
information on both the first steps of separation of desirable minerals and the subsequent mineral processing operations. The
complex chemical processes of extracting various elements through hydrometallurgical, pyrometallurgical or electrometallurgical
operations are explained. In the choice of material for this work, the author made good use of the synergy of scientific principles
and industrial practices, offering the much needed and hitherto unavailable combination of detailed treatises on both compiled in
Page 8/9

Read Online Textbook Of Hydrometallurgy
one book.
The main challenge in modern solvent extraction separation is that most techniques are mainly empirical, specific and particular
for narrow fields of practice and require a large degree of experimentation. This concise and modern book provides a complete
overview of both solvent extraction separation techniques and the novel and unified competitive complexation/solvation theory.
This novel and unified technique presented in the book provides a key for a preliminary quantitative prediction of suitable
extraction systems without experimentation, thus saving researchers time and resources. Analyzes and compares both classical
and new competitive models and techniques Offers a novel and unified competitive complexation / solvation theory that permits
researchers to standardize some parameters, which decreases the need for experimentation at R&D Presents examples of
applications in multiple disciplines such as chemical, biochemical, radiochemical, pharmaceutical and analytical separation Written
by an outstanding scientist who is prolific in the field of separation science
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