
Electrochemistry in Mineral 
and Metal Processing 8 (EMMP 8)

F. M. Doyle
University of California, Berkeley
Berkeley, California, USA

R. Woods
Griffith University
Nathan, Queensland, Australia

G. H. Kelsall
Imperial College London
London, United Kingdom

Editors: 

Sponsoring Division:

Published by

The Electrochemical Society
65 South Main Street, Building D
Pennington, NJ 08534-2839, USA
tel 609 737 1902
fax 609 737 2743
www.electrochem.org

TM

Vol. 28, No. 6

Industrial Electrochemistry and Electrochemical Engineering



Copyright 2010 by The Electrochemical Society.
All rights reserved.

This book has been registered with Copyright Clearance Center.
For further information, please contact the Copyright Clearance Center, 

Salem, Massachusetts.

Published by:

The Electrochemical Society
65 South Main Street

Pennington, New Jersey 08534-2839, USA

Telephone 609.737.1902
Fax 609.737.2743

e-mail: ecs@electrochem.org
Web: www.electrochem.org

ISSN 1938-6737 (online)
ISSN 1938-5862 (print)

ISSN 2151-2051 (cd-rom)

Printed in the United States of America.



v 
 

ECS Transactions, Volume 28, Issue 6 
Electrochemistry in Mineral and Metal Processing 8 (EMMP 8) 

  
   

Table of Contents 
  
Preface 
  iii 

Chapter 1 
Interaction of Surfactants with Mineral Surfaces 

   Surface Forces Measured Between Xanthate-Coated Gold Surfaces  
  J. Wang and R. Yoon 
 

  3 

   A SERS Study of the Interaction of n-Octanohydroxamate with a Copper Electrode  
  G. A. Hope, R. Woods and G. K. Parker 
 

  15 

   Interaction of Hydroxamates with Malachite  
  G. A. Hope, R. Woods and G. K. Parker 
 

  27 

   A Raman Spectroscopic Investigation of Pyrite Oxidation and Flotation Reagent 
Interaction  
  G. K. Parker and G. A. Hope 
 

  
39 

   
Surface Oxidation of Cuprite  
  R. Woods, B. D. Fleming, A. N. Buckley and B. Gong 
 

  51 

       
Chapter 2 

Characterization of Minerals and Their Chemical Behavior 
   Ex Situ Surface Chemical Characterization in Minerals Processing Research:  
The Effect of Hydrophilic Organic Solvents on Sulfide Mineral Surfaces  
  A. N. Buckley, S. Goh and L. Fan 
 

  
69 

   ARXPS and SXPS Evidence for Surface Stabilization of Sphalerite Zn1-xFex
  

S (110) 
Surfaces
  S. L. Harmer, H. W. Nesbitt, W. M. Skinner, A. N. Buckley and A. Pratt 
 

  
81 

   Fine Structure in XPS and XANES Spectra Acquired from a Series of Sphalerite Samples  
  A. Pratt 
 

  95 

   
   
   



vi 
 

Electrochemical and Spectroscopic Analysis of the Arsenopyrite (FeAsS) Oxidation under 
Calcareous Soil Conditions  
  R. H. Lara-Castro, R. Briones, M. Monroy, M. Dossot, M. Mullet and R. Cruz 
 

  
105 

   
Production of Oxidizing Intermediates during Corrosion of Iron: Implications for 
Remediation of Contaminants from Mineral and Metal Processing  
  A. L. Pham, D. L. Sedlak and F. M. Doyle 
 

  
117 

   Electrochemical Analysis of Highly Reactive Pyrite  
  K. M. Watling, E. D. Burton, M. Johnston, R. T. Bush and L. A. Sullivan 
 

  129 

       
Chapter 3 

Electrochemistry in Hydrometallurgy I 
   Influence of Surfactant Adsorption on the Leaching of Copper Sulfides  
  P. Nowak 
 

  143 

   
A Novel Mathematical Model for the Study of Electrochemical Nucleation of Metals on 
Foreign Substrates from the Analysis of Potentiostatic Current Transients  
  T. Vargas, M. Colet and J. C. Salgado 
 

  
155 

   The Pyrite Catalysed Oxidation of Sulfide Ions  
  D. M. Hewitt, P. L. Breuer and M. I. Jeffrey 
 

  165 

   Attributes of Electrochemical Potential in a Multi-Physics Heap Leach Model  
  J. E. Gebhardt, C. R. Bennett, D. McBride and M. Cross 
 

  179 

   An Approach to the Reactivity of Isomorphous Proustite (Ag3AsS3) and Pyrargyrite 
(Ag3SbS3   ) in Cyanide Solutions
  A. M. Meléndez, I. González and R. Arroyo 
 

  
191 

   Modeling the Kinetics of Anodic Dissolution of Chalcopyrite based on Electrochemical 
Measurements Conducted on Chalcopyrite Particle Electrodes  
  H. Jordan and T. Vargas 
 

  
201 

   
    

Chapter 4 
Electrochemistry in Hydrometallurgy II 

   
Using Electrochemical Impedance Spectroscopy to Investigate Gold Dissolution in 
Thiourea and Thiocyanate Acid Solutions  
  X. Yang, M. S. Moats and J. D. Miller 

 

  
213 

   



vii 
 

A Spectroelectrochemical Investigation of the Interaction of Gold with Cyano-Containing 
Ligands  
  G. K. Parker and G. A. Hope 
 

  
223 

   
An Electrochemical Study of the Dissolution of Pure Gold and Gold-Silver Alloys in 
Thiosulfate Leach Solutions  
  E. A. Oraby and M. I. Jeffrey 
 

  
237 

   Investigating Gold Dissolution during Oxidative Desorption of Alkylthiol Self-Assembled 
Monolayers  
  S. R. Smith, E. Guerra and J. L. Shepherd 
 

  
249 

   Electrochemical Determination of Minor Elements in Zinc Flotation Concentrates  
  A. M. Meléndez, A. Hernández-Gómez, C. Lara and I. González 
 

  259 

   An Investigation on the Effects of Organic Additives on Zinc Electrowinning from 
Industrial Electrolyte  
  D. Dhak, E. Asselin, S. Di Carlo and A. Alfantazi 
 

  
267 

   Electrowinning of Copper from Copper Cyanide Solutions at Low pH  
  X. Dai, P. L. Breuer and M. I. Jeffrey 
 

  281 

   
Evaluation of the Effect of Copper Electrowinning Parameters on Current Efficiency  
and Energy Consumption Using Surface Response Methodology  
  Y. Khouraibchia and M. S. Moats 
 

  
295 

       
Chapter 5 

Electrometallurgy I 
   Electrowinning of Iron from Alkaline Solution  
  S. H. Tang and G. M. Haarberg 
 

  309 

   Electrodeposition of Nickel from Sulfamate Effluents  
  G. H. Kelsall and A. Kovaleva 
 

  317 

   
Anodic Formation of Cobalt Oxide during Electrowinning of Cobalt in a Chloride 
Electrolyte  
  O. E. Kongstein, G. M. Haarberg and J. Thonstad 
 

  
329 

   Electrochemical Deposition of Nanoparticulate Materials  
  G. A. Hope, P. Liu, H. Li and G. K. Parker 
 

  337 

       



viii 
 

Chapter 6 
Electrometallurgy II 

   Application of Current-Pulse Techniques to Analysis of Anode Gas Film Behavior in a 
Hall-Heroult Cell  
  K. McGregor, G. A. Snook, A. J. Urban and M. R. Lanyon 
 

  
349 

   Depolarized Gas Anodes for Electrowinning of Metals in Molten Salts  
  S. Xiao, T. Mokkelbost, G. M. Haarberg, A. P. Ratvik and H. Zhu 
 

  361 

   
Direct Electrolysis of Molten Lunar Regolith for the Production of Oxygen and Metals on 
the Moon  
  A. H. Sirk, D. R. Sadoway and L. Sibille 
 

  
367 

       
Author Index   375 
 




