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The Extractive Metallurgy Of Gold the extractive metallurgy of gold is a crucial field within
mineral processing that focuses on the methods used to extract pure gold from its natural
ore deposits. Gold has been prized by civilizations for thousands of years, not only for its
beauty and rarity but also for its valuable properties such as corrosion resistance and
malleability.  The process  of  extracting  gold  from ore  involves  multiple  complex  steps
designed to maximize recovery while minimizing environmental impact and cost. This article
explores the various stages and methods used in the extractive metallurgy of gold, from ore
characterization  to  refining,  providing  a  comprehensive  overview  of  this  vital  industry.
Overview of Gold Ore Types and Composition Understanding the nature of gold-bearing
ores is fundamental to selecting appropriate extraction techniques. Gold occurs in nature
primarily in two forms: free-milling and refractory ores. Free-Milling Ores Free-milling gold
ores contain gold particles that  are sufficiently  liberated from the surrounding rock matrix,
typically less than 0.1 mm in size. These ores are more amenable to simple extraction
processes like gravity separation and direct cyanidation. Refractory Ores Refractory ores
contain gold locked within sulfide minerals such as pyrite or arsenopyrite, or associated with
carbonaceous  materials  that  interfere  with  leaching.  These  require  more  advanced
pretreatment methods to access the gold. Primary Methods of Gold Extraction The main
techniques employed in the extractive metallurgy of gold are gravity concentration, flotation,
chemical  leaching,  and  refining.  The  choice  of  method  depends  on  ore  characteristics,
economic  factors,  and  environmental  considerations.  Gravity  Concentration  Gravity
methods are used to recover free gold particles based on their higher density compared to
other minerals. Shaking Tables Spiral Concentrators 2 Jigging These methods are often
used as a preliminary step to concentrate gold before further processing. Flotation Froth
flotation involves adding reagents to ore pulp to selectively attach gold-bearing minerals to
air bubbles, which are then skimmed off. Flotation is particularly effective for refractory ores
containing  sulfides.  Cyanidation  (Leaching)  Cyanide  leaching  is  the  most  widely  used
chemical process for gold extraction from both free-milling and refractory ores. Preparation
of  the Ore1.  Leaching with Cyanide Solution2.  Recovery of  Gold from Solution3.  The



The Extractive Metallurgy Of Gold

2 The Extractive Metallurgy Of Gold

process dissolves gold into a cyanide complex, which is then recovered through various
methods. Detailed Process Flow in Gold Extraction The extraction process is often tailored
to ore type and economic considerations, but a typical flow involves several key steps. 1.
Comminution Crushing and grinding reduce ore particle size, liberating gold particles from
the  host  rock.  2.  Classification  and  Concentration  Ore  is  classified  by  size,  and  gravity
separation  or  flotation  is  used  to  concentrate  gold-  bearing  minerals.  3.  Pretreatment  of
Refractory  Ores  Refractory  ores  require  special  treatment  to  unlock  gold:  Roasting
Pressure  Oxidation  (POX)  Bio-oxidation  Ultrasonic  Pretreatment  3  These  processes
oxidize sulfides or  remove carbonaceous material,  making gold accessible  to  leaching.  4.
Cyanide  Leaching  The  prepared  ore  or  concentrate  undergoes  leaching  with  cyanide
solution, typically in tanks or agitation leach reactors. 5. Gold Recovery from Leach Solution
Gold is recovered from the pregnant leach solution by: Activated Carbon Adsorption Merrill-
Crowe Process (Zinc Precipitation) Activated carbon is most common, where gold adsorbs
onto its  surface,  then is  desorbed and melted.  6.  Refining The final  step involves refining
the  gold  to  achieve  high  purity,  often  exceeding  99.99%.  Refining  Techniques  for  Gold
Purification Refining enhances the purity of gold for commercial and industrial applications.
Electrolytic  Refining  A  common  method  where  impure  gold  acts  as  the  anode,  and  pure
gold is deposited onto a cathode in an electrolytic cell. Wohlwill Process A high-vacuum
electrolysis process that produces 99.99% pure gold. Miller Process Uses gaseous chlorine
to remove impurities, producing gold of 99.5% purity, suitable for casting. Environmental
and Safety Considerations Gold extraction involves toxic chemicals and energy-intensive
processes,  necessitating  responsible  practices.  Managing  Cyanide  Waste  4  Recycling
Process Water Reducing Air Emissions Rehabilitation of Mining Sites Innovations such as
thiosulfate leaching and biosorption are emerging as environmentally friendly alternatives.
Recent  Advances  and  Future  Trends  The  field  of  gold  extractive  metallurgy  continues  to
evolve,  driven  by  technological  innovations  and  environmental  pressures.  Alternative
Leaching Agents Research into non-toxic reagents like thiosulfate, thiourea, and iodine-
thiosulfate  systems  aims  to  reduce  environmental  impact.  Bio-Processing  Using
microorganisms  to  oxidize  sulfides  or  recover  gold  offers  a  sustainable  approach.
Automation  and  Process  Optimization  Advanced  sensors,  process  modeling,  and
automation improve efficiency and recovery rates. Conclusion The extractive metallurgy of
gold  encompasses  a  sophisticated  array  of  processes  tailored  to  ore  characteristics,
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economic  viability,  and  environmental  sustainability.  From  initial  comminution  and
concentration to advanced refining techniques, each step is vital in ensuring high recovery
rates and high-purity gold. As technological innovations and environmental considerations
shape  the  industry,  future  developments  promise  more  sustainable  and  efficient  methods
for gold extraction, securing its role as an invaluable resource for generations to come.
QuestionAnswer What are the main methods used in the extractive metallurgy of gold? The
primary  methods  include  gravity  concentration,  flotation,  cyanidation  (cyanide  leaching),
and amalgamation, with cyanidation being the most widely used for extracting gold from
ore.  How does  cyanide  leaching  work  in  gold  extraction?  Cyanide  leaching  involves
dissolving gold from ore using a cyanide solution, forming a soluble gold-cyanide complex,
which is then recovered through processes like adsorption on activated carbon or zinc
precipitation.  5  What  are  the  environmental  concerns  associated  with  gold  extraction
processes?  Environmental  concerns  include  cyanide  spills,  toxic  tailings,  habitat
destruction,  and  the  release  of  heavy  metals,  which  can  impact  water  quality  and
biodiversity if not properly managed. How is gold recovered after cyanide leaching? Gold is
typically  recovered  by  adsorption  onto  activated  carbon,  followed  by  elution  and
electrowinning or zinc precipitation to produce pure gold dore bars. What role does flotation
play  in  gold  metallurgy?  Flotation  is  used  to  concentrate  gold-bearing  sulfide  minerals,
allowing for more efficient processing and extraction of gold from complex ores. What are
the advancements in extractive metallurgy of gold? Advancements include the development
of  eco-friendly  leaching  agents  like  thiosulfate,  bioleaching  techniques,  and  improved
recovery  methods  to  reduce  environmental  impact  and  increase  efficiency.  How  is
refractory  gold  ore  processed  differently?  Refractory  gold  ores  require  pretreatment
methods  such  as  roasting,  pressure  oxidation,  or  bio-oxidation  to  break  down  sulfide
matrices and make gold  accessible  to  leaching agents.  What  is  the significance of  assay
and mineralogical  analysis  in  gold  metallurgy? Assay and mineralogical  analysis  help
determine  the  gold  content  and  mineral  associations,  guiding  appropriate  processing
methods and estimating recoveries. How does the choice of extractive method depend on
ore characteristics? The choice depends on factors like mineralogy, gold particle size,
sulfide  content,  and  environmental  considerations;  for  example,  cyanidation  suits  free-
milling ores, while refractory ores require pretreatment. What are the safety considerations
in the extractive metallurgy of gold? Safety considerations include handling and disposal of
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toxic chemicals like cyanide, controlling dust and fumes, and implementing proper waste
management  and  emergency  response  protocols.  Extractive  metallurgy  of  gold  is  a
specialized branch of  materials science and chemical  engineering that focuses on the
processes involved in extracting pure gold from its natural ore deposits. Gold, renowned for
its ductility, malleability, corrosion resistance, and aesthetic appeal, has been valued by
civilizations for thousands of years. The extractive metallurgy of gold encompasses a range
of  techniques  designed  to  recover  this  precious  metal  efficiently  and  economically,  while
minimizing environmental impact. This article provides a comprehensive overview of the
various processes, their principles, advantages, drawbacks, and recent advancements in
the  field.  Introduction  to  Gold  Ore  and  Mineralogy  Before  delving  into  the  extraction
processes, understanding the nature of gold ore and its mineralogical characteristics is
essential. The Extractive Metallurgy Of Gold 6 Gold Occurrence and Mineral Forms Gold
occurs in nature predominantly in native form, often as fine particles or nuggets, but it can
also be embedded within mineral matrices such as quartz, pyrite, arsenopyrite, and other
sulfides. The mineralogical form influences the choice of extraction method: - Native gold:
Usually found as free particles; easier to extract. - Gold-bearing ores: Contain gold within
mineral matrices requiring complex processing. Types of Gold Ores - Lode (vein) deposits:
Gold  embedded  within  veins  of  quartz  or  sulfides.  -  Alluvial  deposits:  Concentrations  of
gold in sediments from erosion of lode deposits. - Refractory ores: Gold locked within
sulfide  minerals,  requiring  pretreatment.  Understanding  ore  mineralogy  is  crucial  in
selecting the most suitable metallurgical process. Overview of Gold Extraction Processes
The extraction of gold from its ore can be broadly classified into two categories: - Physical
concentration  methods:  Used  primarily  for  alluvial  deposits.  -  Chemical  and
hydrometallurgical methods: Employed for refractory or finely disseminated gold ores. The
choice depends on the mineralogical characteristics and economic considerations. Physical
Concentration Methods For free-milling gold ores, physical separation techniques are often
sufficient.  Gravity  Separation  Gravity  separation  exploits  differences  in  specific  gravity
between gold (around 19.3 g/cm³) and gangue minerals: - Techniques include sluicing,
panning, shaking tables, jigs, and spiral concentrators. - Advantages: - Simple and low-
cost.  -  Environmentally  friendly.  -  Limitations:  -  Less  effective  with  fine  particles.  -  Low
recovery rates for disseminated gold. Advantages and Disadvantages | Pros | Cons | | --- |
--- | | Cost-effective for free-milling ores | Less efficient for fine or refractory gold | | Low
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environmental  impact |  Requires high-grade ore for economic viability  |  Chemical  and
Hydrometallurgical  Extraction  Methods  When  physical  methods  are  insufficient,  chemical
processes are employed to recover gold, especially from refractory ores. The Extractive
Metallurgy  Of  Gold  7  Amalgamation  Historically,  mercury  amalgamation  was  used:  -
Mercury  forms an amalgam with  gold,  which  is  then heated to  recover  the  metal.  -
Advantages: - Simple, effective for small-scale operations. - Disadvantages: - Highly toxic
and environmentally  hazardous.  -  Not  suitable  for  large-scale  commercial  operations.
Leaching with Cyanide The dominant commercial method for gold extraction: - Principle:
Gold dissolves in cyanide solutions forming soluble complexes. - Process: 1. Crushing and
grinding to  liberate gold particles.  2.  Leaching with  dilute  sodium cyanide solution.  3.
Adsorption  of  gold-cyanide  complexes  onto  activated  carbon.  4.  Elution  and  electro-
winning to recover gold. - Advantages: - High recovery rates (up to 98%). - Suitable for
low-grade and refractory ores with pretreatment. - Disadvantages: - Toxicity of cyanide
and  waste  management  issues.  -  Sensitive  to  ore  mineralogy;  sulfides  can  consume
cyanide.  Alternative  Leaching  Agents  Due  to  environmental  concerns,  research  has
explored alternatives: - Thiosulfate leaching: - Less toxic. - Effective for certain refractory
ores.  -  Challenges  include  complex  chemistry  and  higher  reagent  costs.  -  Chloride
leaching:  -  Used  in  some cases  but  less  common.  Pretreatment  of  Refractory  Ores
Refractory ores pose challenges because gold is locked within sulfide matrices, preventing
direct cyanide leaching. Roasting - Oxidizes sulfides to oxides, liberating gold. - Drawback:
Produces sulfur  dioxide,  a  pollutant.  Pressure Oxidation (POX) -  Uses high-pressure
oxygen at  elevated temperatures.  -  Converts  sulfides  into  soluble  sulfates.  -  Suitable  for
large-scale  operations  but  costly.  Ultrasound and Biological  Pretreatment  -  Emerging
methods involving ultrasound or bio-oxidation to oxidize sulfides. - Environmentally friendly
but still under research. The Extractive Metallurgy Of Gold 8 Gold Recovery Techniques
Following leaching, the gold must be recovered from solution. Carbon-in-Pulp (CIP) and
Carbon-in-Leach (CIL) - Activated carbon adsorbs gold-cyanide complexes. - Gold is
recovered by elution and electro-winning. - Advantages: - Continuous process. - High
recovery efficiency. Electrowinning - Uses electrical current to deposit gold onto cathodes.
- Usually employed after elution. Precipitation with Zinc ( Merrill-Crowe Process ) - Zinc
precipitates gold from cyanide solution. - Suitable for high-grade solutions. Environmental
and  Economic  Considerations  The  extractive  metallurgy  of  gold  must  balance  efficiency
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with environmental sustainability. Pros - High recovery rates with cyanide leaching. - Well-
established, mature technology. - Suitable for a wide range of ore types. Cons - Toxic
waste generation (cyanide, arsenic, sulfides). - Potential for environmental contamination.
- Energy-intensive processes, especially in pretreatment. Recent Advances and Future
Directions  Research  is  ongoing  to  develop  greener,  cost-effective,  and  more  efficient
extraction techniques. Innovations include: - Alternative lixiviants: Thiosulfate, glycine, and
other less toxic agents. - Bioleaching: Use of bacteria to oxidize sulfides and liberate gold.
- Recycling of reagents: To reduce costs and environmental impact.  - The Extractive
Metallurgy Of Gold 9 Nanotechnology: For improved adsorption and recovery. Conclusion
The  extractive  metallurgy  of  gold  is  a  dynamic  discipline  that  combines  traditional
techniques with cutting-edge innovations to meet the demands of modern mining. While
cyanide leaching remains dominant due to its high efficiency, environmental  concerns are
driving research into alternative methods. The choice of extraction process depends heavily
on  ore  mineralogy,  economic  factors,  and  environmental  constraints.  As  technology
advances, the future of gold extraction aims to be more sustainable, safer, and more cost-
effective, ensuring the continued availability of this precious metal for future generations. --
- Key Features of Gold Extractive Metallurgy: - Versatile Processes: From simple gravity
separation  to  complex  chemical  leaching.  -  High  Recovery  Efficiency:  Particularly  with
cyanide-based  methods.  -  Environmental  Challenges:  Toxic  reagents  and  waste
management.  - Refractory Ores: Require advanced pretreatment.  - Innovation Driven:
Towards greener and more sustainable methods. In summary, the extractive metallurgy of
gold is a vital field that ensures the efficient and responsible recovery of gold from various
types of ores. Its continued evolution reflects the importance of balancing economic viability
with environmental stewardship in the modern mining industry. gold extraction, mineral
processing,  cyanidation,  ore  beneficiation,  gold  refining,  flotation  processes,  leaching
techniques,  metallurgy  processes,  gold  ore  treatment,  metallurgical  engineering
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this book contains information about how main base metals are made what everyone
especially metallurgists chemists process and mine engineers should know about their
elaboration from the mine to the metallic state this book is already used by several applied
sciences department and engineering schools universities and mining companies in the
world  processes  are  clearly  explained  and  described  with  more  than  100  flow  sheets
sketches and graphs this book contains common and up to date extraction processes and
will  fill  the  will  to  know  of  many  it  will  help  to  have  in  hand  the  essential  on  extractive
metallurgy of base metals and some strategic ones this book is written in a clear and
understandable way by an experienced metallurgist engineer and can be read by focusing
straight on a particular metallurgy as it  is developed metal by metal all  processes are
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different even if some are similar you have better to go through to learn or refresh yourself
roger rumbu met eng p p m

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 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

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
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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

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

new  edi t ion  now  covers  recycl ing  environmental  issues  and  analyt ical
determinationemploying four  decades of  experience in  the rare metal  and rare earths
industry the authors of extractive metallurgy of rare earths second edition present the entire
subject of rare earth elements with depth and accuracy this second edition updates the
most impor

the history of gold begins in antiquity bits of gold were found in spanish caves that were
used by paleolithic people around 40 000 b c gold is the child of zeus wrote the greek poet
pindar the romans called the yellow metal aurum shining dawn gold is the first element and
first metal mentioned in the bible where it  appears in more than 400 references this book
provides the most thorough and up to date information available on the extraction of gold
from its ores starting with the miner alogy of  gold ores and ending with details  of  refining
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each chapter con cludes with a list of references including full publication information for all
works cited sources preceded by an asterisk are especially recom mended for more in
depth study nine appendices helpful to both students and operators complement the text i
have made every attempt to keep abreast of recent technical literature on the extraction of
gold original publications through the spring of 1989 have been reviewed and cited where
appropriate this book is intended as a reference for operators managers and designers of
gold mills and for professional prospectors it is also designed as a textbook for extractive
metallurgy courses i am indebted to the library of engineering societies in new york which
was the main source of the references in the book the assistance of my son panos in typing
the manuscript is gratefully acknowledged

extractive metallurgy of molybdenum provides an up to date comprehensive account of the
extraction  and  process  metallurgy  fields  of  molybdenum  the  book  covers  the  history  of
metallurgy of molybdenum from its beginnings to the present day topics discussed include
molybdenum properties and applications pyrometallurgy of molybdenum hydrometallurgy of
molybdenum electrometallurgy of molybdenum and a survey of molybdenum resources and
processing  the  book  will  be  a  useful  reference  for  metallurgists  materials  scientists
researchers  and  students  it  will  also  be  an  indispensable  guide  for  world  producers
processors and traders of molybdenum

principles of extractive metallurgy was planned in four volumes as follows volume 1 general
principles  volume  2  hydrometallurgy  volume  3  pyrometallurgy  and  volume  4
electrometallurgy  volume  1was  published  in  1969  and  is  concerned  mainly  with
metallurgical kinetics divided into 5 sections this book explores the scope of pyrometallurgy
and pollution problems the engineering aspects especially on heat transfers the different
processes of preliminary treatment of ores metal separation by reduction conversion and
other processes and finally refining processes

computer  technology  in  the  past  fifteen  years  has  essentially  rev  olutionized  engineering
education  complex  systems  involving  coupled  mass  transport  and  flow  have  yielded  to
numerical  analysis  even  for  relatively  complex  geometries  the  application  of  such
technology  together  with  advances  in  applied  physical  chemistry  have  justified  a  general
updating  of  the  field  of  heterogeneous  kinetics  in  extractive  metallurgy  this  book  is  an
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attempt  to  cover  significant  areas  of  extrac  tive  metallurgy  from  the  viewpoint  of
heterogeneous kinetics kinetic studies serve to elucidate fundamental mechanisms of reac
tions and to provide data for engineering applications including improved ability to scale
processes up from bench to pilot plant the general theme of this book is the latter the scale
up the practicing engineer is faced with problems of changes of order of magnitude in
reactor  size  we  hope  that  the  fundamentals  of  heterogeneous  kinetics  will  provide
increasing ability for such scale up efforts although ther modynamics is important in defining
potential  reaction  paths  and  the  end  products  kinetic  limitations  involving  molecular
reactions  mass  trans  port  or  heat  flow  normally  influence  ultimate  rates  of  production  for
this  reason  rate  processes  in  the  general  field  of  extractive  metallurgy  have  been
emphasized  in  this  book

extractive metallurgy of molybdenum provides an up to date comprehensive account of the
extraction  and  process  metallurgy  fields  of  molybdenum  the  book  covers  the  history  of
metallurgy of molybdenum from its beginnings to the present day topics discussed include
molybdenum properties and applications pyrometallurgy of molybdenum hydrometallurgy of
molybdenum electrometallurgy of molybdenum and a survey of molybdenum resources and
processing  the  book  will  be  a  useful  reference  for  metallurgists  materials  scientists
researchers  and  students  it  will  also  be  an  indispensable  guide  for  world  producers
processors and traders of molybdenum

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
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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

extractive metallurgy of copper details the process of extracting copper from its ore the
book  also  discusses  the  significance  of  each  process  along  with  the  concerns  in  each
process such as pollution energy demand and cost the text first provides an overview of the
metallurgical process of copper extraction and then proceeds to presenting the step by step
representation of the whole process of copper extraction the coverage of the book includes
mineral  beneficiation  roasting  smelting  converting  refining  casting  and  quality  control  the
text  will  be  of  great  use  to  metallurgists  materials  engineers  and other  professionals
involved in mining industry

this  multi  author  new edition  revises  and updates  the  classic  reference  by  william g
davenport et al winner of among other awards the 2003 aime mineral industry educator of
the  year  award  for  inspiring  students  in  the  pursuit  of  clarity  providing  fully  updated
coverage  of  the  copper  production  process  encompassing  topics  as  diverse  as
environmental technology for wind and solar energy transmission treatment of waste by
products  and  recycling  of  electronic  scrap  for  potential  alternative  technology
implementation  the  authors  examine  industrially  grounded  treatments  of  process
fundamentals  and  the  beneficiation  of  raw  materials  smelting  and  converting
hydrometallurgical processes and refining technology for a mine to market perspective from
primary and secondary raw materials extraction to shipping of rod or billet to customers the
modern coverage of  the work includes bath smelting processes such as ausmelt  and
isasmelt which have become state of the art in sulfide concentrate smelting and converting
drawing on extensive international industrial consultancies within working plants this work
describes in depth the complete copper production process starting from both primary and
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secondary raw materials and ending with rod or billet being shipped to customers the work
focuses particularly on currently used industrial processes used to turn raw materials into
refined  copper  metal  rather  than  ideas  working  only  on  paper  new  areas  of  coverage
include the environmentally appropriate uses of copper cables in power transmission for
wind and solar  energy sources the recycling of  electronic scrap as an important  new
feedstock to the copper industry and state of the art ausmelt and isasmelt bath smelting
processes for sulfide concentrate smelting and converting

w g davenport

extractive metallurgy of copper sixth edition expands on previous editions including sections
on orogenesis and copper mineralogy and new processes for efficiently recovering copper
from ever declining cu grade mineral deposits the book evaluates processes for maintaining
concentrate  cu  grades  from lower  grade  ores  sections  cover  the  recovery  of  critical
byproducts e g cesium worker health and safety automation as a safety tool  and the
geopolitical forces that have moved copper metal production to asia especially china and
new  smelting  and  refining  processes  indigenous  asian  smelting  processes  are  evaluated
along  with  energy  and  water  requirements  environmental  performance  copper
electrorefining  processes  and  sulfur  dioxide  capture  processes  e  g  wsa  the  book  puts
special  emphasis  on  the  benefits  of  recycling  copper  scrap in  terms of  energy  and water
requirements comparisons of ore to product and scrap to product carbon emissions are
also made to illustrate the concepts included describes copper mineralogy mining and
beneficiation techniques compares a variety of mining smelting and converting technologies
provides a complete description of hydrometallurgical and electrometallurgical processes
including process options and recent improvements includes comprehensive descriptions of
secondary copper processing including scrap collection and upgrading melting and refining
technologies

this  three  volume  set  presents  papers  from  the  first  collaborative  global  metallurgy
conference  focused  exclusively  on  extractive  topics  including  business  and  economic
issues contributions examine new developments in foundational extractive metallurgy topics
and techniques and present the latest research and insights on emerging technologies and
issues that are shaping the global extractive metallurgy industry the book is organized
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around  the  following  main  themes  hydrometallurgy  pyrometallurgy  sulfide  flotation  and
extractive  metallurgy  markets  and  economics
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