
Geometallurgy
Guest Editors: Max Frenzel, Raimon Tolosana-Delgado,  
and Jens Gutzmer

345

352

359

365

371

377

Geometallurgy: Present and Future
Max Frenzel, Regina Baumgartner, Raimon Tolosana-Delgado, and Jens 
Gutzmer

Characterisation of Ore Properties for Geometallurgy
Alan R. Butcher, Quentin Dehaine, Andrew H. Menzies, and Simon P. 
Michaux

All About Particles: Modelling Ore Behaviour in Mineral 
Processing
Lucas Pereira, Edgar Schach, Raimon Tolosana-Delgado, and Max Frenzel

Fire and Water: Geometallurgy and Extractive Metallurgy
Deshenthree Chetty, Glen T. Nwaila, and Buhle Xakalashe

Action Versus Reaction:  How Geometallurgy Can Improve 
Mine Waste Management Across the Life-Of-Mine
Anita Parbhakar-Fox and Regina Baumgartner

D E P A R T M E N T S
Editorial – Might the Legacy of the Manhattan Project  
  Inspire Humankind to Build a Sustainable Future?  . . . . . . .  335
From the Editors  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  337
2024 Thematic Preview  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  338
Meet the Authors  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340
Perspective . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  342
Society News

International Mineralogical Association  . . . . . . . . . . . . . . . .  384
Association Internationale pour l’Étude des Argiles  . . . . . .  385
Deutsche Mineralogische Gesellschaft  . . . . . . . . . . . . . . . . .  386
European Association of Geochemistry  . . . . . . . . . . . . . . . . .  388
Geochemical Society  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390
Mineralogical Society of the UK and Ireland  . . . . . . . . . . . . .  392
Mineralogical Society of America  . . . . . . . . . . . . . . . . . . . . . .  394
Mineralogical Association of Canada  . . . . . . . . . . . . . . . . . . .  396
Meteoritical Society  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398
International Association of GeoChemistry  . . . . . . . . . . . . .  399
International Association on the Genesis of Ore Deposits  . . . 400
Japan Association of Mineralogical Sciences  . . . . . . . . . . . . .  401
The Clay Minerals Society  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402

Triple Point  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  403
Calendar  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408
Advertisers in this Issue  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408

Geometallurgy aims to optimise 
the mining value chain (fore-
ground block image) through 
data collection, integration, and 
modelling (background image of 
electronic circuits).

Uncertainty and Value: Optimising Geometallurgical 
Performance Along the Mining Value Chain
Julian M. Ortiz, Sebastian Avalos, Alvaro I. Riquelme, Oy Leuangthong, 
Nasser Madani, and Max Frenzel

333

Elements is published jointly by the Mineralogical 
Society of America, Mineralogical Society of 
the UK and Ireland, Mineralogical Association 
of Canada, Geochemical Society, The Clay 
Minerals Society, European Association of 
Geochemistry, Inter national Association of 
GeoChemistry, Société Française de Minéralogie 
et de Cristallographie, Association of Applied 
Geochemists, Deutsche Mineralogische 
Gesellschaft, Società Italiana di Mineralogia 
e Petrologia, International Association 
of Geoanalysts, Polskie Towarzystwo 
Mineralogiczne (Mineralogical Society of 
Poland), Sociedad Española de Mineralogía, 
Swiss Geological Society, Meteoritical Society, 
Japan Association of Mineralogical Sciences, and 
International Association on the Genesis of Ore 
Deposits. The magazine is provided as a benefit 
to members of these societies.
Elements is published six times a year. Individuals 
are encouraged to join any one of the partici
pating societies to receive Elements. Institutional 
subscribers to either of the following journals— 
American Mineralogist and Canadian Journal of 
Mineralogy and Petrology—also receive one copy 
of Elements as part of their subscription. Institu
tional subscriptions are available for US$185 
(US$200 nonUS addresses) per year in 2023. 
Contact the executive editor (editorialteam.ele
ments@gmail.com) for information.
Copyright 2023 by the Mineralogical Society 
of America.
All rights reserved. Reproduction in any form, 
including translation to other languages, or by 
any means—graphic, electronic, or mechanical, 
including photocopying or information storage 
and retrieval systems—without written permission 
from the copyright holder is strictly prohibited.
Publications mail agreement no. 40037944
Printed in USA
ISSN 18115209 (print) 
ISSN 18115217 (online)

elementsmagazine.org
pubs.geoscienceworld.org/elements

SOCIÉ
TÉ

  F
R

A
N

Ç
AI

SE
  D

E  M
INÉRALOGIE  ET  DE  CR

IS
TA

LLO
G

R
APHIE

Volume 19, Number 6 • December  2023


