
Table of Contents 

Advances in Mineral Processing 
Science and Technology 

Foreword ......................................................................................................................................................... v 
In Honor of James A. Finch .......................................................................................................................... vii 

KEYNOTES 

Potash Ore Flotation Mechanism: Amine Molecules Adsorption or Amine Particles Attachment? ................ 3 
J.S. Laskowski and E. Burdukova 

Surface Force Measurements between Gold Surfaces in Xanthate Solutions ................................................ 13 
J. Wang and R-H. Yoon 

The Total Air Addition and Air Profile for a Flotation Bank ........................................................................ 29 
C.D. Smith, K. Hadler and J.J. Cilliers 

Advances in Fine and Coarse Particle Flotation ............................................................................................ 39 
G.J. Jameson 

Froth Recovery Factor - What is it, and Why is it so Difficult to Measure? ................................................ .49 
J.P. Franzidis and MC. Harris 

FLOTATION: FUNDAMENTALS 

Analysis of Polyamine Deactivation/Depression System for Cu-Activated Pyrrhotite using 
Eh-pH Stability Diagrams .............................................................................................................................. 63 

S. Kelebek, C. Tukel and E. Yalcin 

The Point of Zero Charge of Phyllosilicate Minerals using the Mularroberts Titration Technique ............... 75 
M Alvarez-Silva, A. Uribe-Salas, M Mirnezami and J.A. Finch 

Theory and Use of Polysaccharides as Selective Depressants in Flotation of Complex Sulfide Ores ........... 87 
J.S. Laskowski, Q. Liu and A.L. Valdivieso 

Mechanism of Alkaline Earth Metal Ion Adsorption on Sulphide Minerals .................................................. 99 
M Mirnezami, MS. Hashemi A. and J.A. Finch 

Self-Heating of Sulphide Mixtures .............................................................................................................. 107 
R.A. Payant and J.A. Finch 

Mossbauer Spectroscopy for Quantification of Pyrrhotite in Pyrrhotite/Pentlandite Mixtures 
Related to Self-Heating ............................................................................................................................... 115 

A. Navarra, J.T. Graham, S. Somot, D.H. Ryan and J.A. Finch 

FLOTATION: FROTH AND FROTHERS 

Effect ofFrother Blends on Hydrodynamic Properties ................................................................................ 125 
A.M Elmahdy and J.A. Finch 

On-Line Estimation ofFrother Concentration for Flotation Processes ........................................................ 135 
M Maldonado, A. Desbiens, R. de! Villar and R. Aguilera 

lX 



Frother Analysis in Industrial Flotation Cells .............................................................................................. 147 
A. Zangooi, C. 0. Gomez and J.A. Finch 

Water Recovery and Bubble Surface Area Flux .......................................................................................... 155 
W. Zhang, J.E. Nesset and J.A. Finch 

Frother and Collector Effects on Flotation Cell Hydrodynamics and their Implication on 
Circuit Performance ..................................................................................................................................... 169 

F. Cappuccitti and J.E. Nesset 

A Comparison of Bubble Rise Velocity Profile of Two Surfactants to Explain Gas Holdup Data ............. 183 
A.A. Rafiei and J.A. Finch 

Modifications to Foam Volume Measurements ........................................................................................... 193 
R.R. Cunningham and J.A. Finch 

FLOTATION: DEVELOPMENTS AND PRACTICE 

The Impact of Crushed Ore Ageing on Metallurgical Performance ............................................................ 205 
D. Lascelles, 0. Peters and R. Caldwell 

Flowsheet Development for Thompson Ultramafic Low-Grade Nickel Ores .............................................. 217 
Z. Dai, J.A. Bos, P. Quinn, A. Lee and M Xu 

A Property Based Model of Flotation and Application in a Dynamic Simulator for 
Training Purposes ........................................................................................................................................ 229 

P. Lamberg, S. Paloranta, A. Aaltonen and H. Myllykangas 

Increased ZnS Flotation Response Due to Slime Removal with Methanol Treatment ................................ 241 
ME. Holuszko, MA. Hampton, A. V. Nguyen, J.P. Franzidis and E. V. Manlapig 

Microbially Induced Selective Flotation for Complex Sulfides ................................................................... 253 
MN Chandraprabha and K.A. Natarajan 

Coarse and Fine Particle Flotation ............................................................................................................... 265 
H.E. Wyslouzil, J. Kohmeunch, L. Christodoulou and M Fan 

Dynamic Bubble Nucleation in Flotation .................................................................................................... 277 
Z.A. Zhou, R.S. Chow, P. Cleyle, Z.H. Xu and J.H. Masliyah 

FLOTATION: MACHINE CHARACTERIZATION AND OPTIMIZATION 

On the Carrying Capacity Limitation in Large Flotation Cells .................................................................... 291 
J.B. Yianatos and F.A. Contreras 

Gas Distribution in Mechanical Flotation Machines: Data Interpretation ................................................... 301 
R. Araya, C. 0. Gomez and J.A. Finch 

Gas Dispersion Characterization of Tankcell®-300 at Chuquicamata Concentrator. .................................. 313 
A.B. Yanez, P. Morales, F. Coddou, H. Elgueta, J.M Ortiz, C. Perez, G. Cortes, 
C.O. Gomez and J.A. Finch 

The Relation between the Aeration Characteristics of Flotation Columns and 
Metallurgical Performance .......................................................................................................................... 325 

F. Lopez-Saucedo, A. Uribe-Salas, L. Magallanes-Hernandez, 
R. Perez-Garibay and C. Lara-Valenzuela 

Evaluating the Effect of Operational Changes at Vale Inco's Clarabelle Mill ............................................ 337 
J. Doucet, C. Price, R. Barrette and V. Lawson 

X 



Gas Dispersion Studies at Highland Valley Copper .................................................................................... 349 
J.R. Hernandez-Aguilar 

Applying Fractional Factorial Design in Optimizing Barite Flotation of Jig Tailing at 
Dorrin Kashan Mine .................................................................................................................................... 361 

M Zavvari 

COMMINUTION, GRAVITY SEPARATION, FLOCCULATION, SEDIMENTATION 

Pre-Concentration of Platinum Group and Base Metal Ores by Dense Medium Separation ....................... 373 
A.R. Holloway, L. Jones and S.R. Lawrence 

Current Challenges in PGM Flotation of South African Ores ..................................................................... 385 
B.D.H. Knights and MA. W. Bryson 

A Role ofFlocculant Conformation in the Flocculation Process ................................................................. 397 
V. Ferrera, E. Arinaitwe and M Pawlik 

An Approach to Measure Zeta Potential Using Sedimentation Potential Method ...................................... .409 
S. Uddin, M Mirnezami and J.A. Finch 

New Developments in Sensor Based Sorting .............................................................................................. 421 
K. Bartram and M Kowalczyk 

Mineral Liberation and Particle Breakage in Stirred Mills ......................................................................... .433 
R. Roufail and B. Klein 

Impact on Mill Design and Flotation Control of New Discoveries in the Relationship Between 
Macro and Micro Grindability ..................................................................................................................... 445 

J.H. Starkey 

Probing Mineral-Bitumen Liberation through Rheological Measurements ................................................ .451 
L. Gutierrez and M Pawlik 

Author Index ................................................................................................................................................ 463 

Keyword Index ............................................................................................................................................ 465 

Xl 




