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Teacher Program moves to Gladstone 

After devising and implementing a series of Secondary 
School Teacher Professional Development courses for 
teachers in the Perth metropolitan area, Dr Dan Churach, 
Education Manager for CSRP, has collaborated with the 
Gladstone Area Mathematics, Science and Engineering 
Teachers (GAMSET) group to offer professional 
development opportunities there. With the corporate 
sponsorship of Queensland Alumina Limited, Dr Churach 
and Dr Nick Welham, Murdoch Extractive Metallurgy, 
presented the “Copper Leaching and Electrowinning of 
Oxide Ores” to teachers in the Gladstone area and Biloela, a 
regional centre 100 km south of Gladstone. This is the first 
activity in a series of events planned for teacher professional 
development in the area.  

The project aims to work with GAMSET and QAL to engage 
teachers in a regional area with real-world, industry-based 

 

 
Gladstone teachers extracting 
copper using the electrowinning 
process 

Meet and Greet  
Our staff bring to CSRP a wide range of knowledge and 
experience.  We are pleased to introduce some of them here 
 
Dr Josick Comarmond, ANSTO 

Dr Comarmond is a geochemist with over 10 years 
experience in the field of environmental geochemistry, 
particularly in relation to the management of sulfidic mine 
wastes. She has considerable expertise in the geochemical 
characterisation of mine waste materials and acid rock 
drainage prediction with a focus on static and kinetic testing 
of waste rock and tailings materials. She has undertaken 
consultancy work for a number of mining companies 
nationally and internationally, primarily assisting with their 
geochemical assessment programs during the mine life 
cycle.  
 
Dr. Sharif Jahanshahi, CSIRO 

Sharif Jahanshahi qualifications are in metallurgical and he 
gained his BSc (Eng) and PhD from Imperial College, 
London.  He has over 25 years of experience in research, 
consulting and training of postgraduates in ferrous and base 
metal high temperature processing and manages the High 
Temperature Processing program at CSIRO Minerals in 
Clayton, Victoria. He has extensive experience in industry as 
well as in R&D.  His research interests include application of 
fundamental understanding of high temperature systems to 
metallurgical processes and in treatment of wastes, by-
products and safe disposal of toxic elements. He is the 
Program Manager for Program 4 and Project Leader for 
“Control of Minor Elements” and “Towards Zero Waste” 
projects. 
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Professor Ben Adair, University of Queensland  

Professor Ben Adair, a geologist by training, joined the South 
African Platinum Industry in the late 1980’s. Here he 
specialised in the application of quantitative mineralogical 
techniques, focusing on a variety of concentrators.  In 1992 he 
joined CSIRO QCAT as Program Manager for several CSIRO 
Minerals groups, focused on the application of advanced 
analytical tools for the Minerals and Mining industry.  For the 
past eight years he has worked for the Rio Tinto group with 
wide ranging technical brief.  He recently returned from a three 
year secondment at Kennecott Utah Copper to take up his 
current role as Director of the Julius Kruttschnitt Mineral 
Research Centre (JKMRC). He is the Program Manager for 
Program. 
 
Daniel Southam, Curtin University of Technology 

Daniel joined the Geopolymers project (4B1) in June this year 
and is based in the Nanochemistry Research Institute at Curtin 
University of Technology.  He is originally from the University 
of Tasmania where he recently completed his PhD in 
Chemistry.  This focussed on the development of novel 
silicates for environmental applications, including 
nanocharacterisation of these materials, composites with other 
advanced materials and their products after deployment. 
Daniel has also worked as an inorganic analytical chemist for 
a university consultancy business undertaking contract 
analyses of environmental, mineral and biological samples 
utilising an array of techniques. 
 
 

within various businesses.” 

The project aims to assist teachers with their desire to 
enhance skills, tools and efficient systems to further their 
capacity to teach sciences, technology, engineering and 
mathematics.  Activities planned for this program include one-
day and after school professional development courses in 
extractive metallurgy, site tours of Queensland Alumina 
facilities, a lecture series to teachers and/or students, on-line 
learning courses concerning the mineral resource industry in 
Australia and other offerings as determined by the Gladstone 
teachers. 

“The course held on the 7th November in the Gladstone 
region was very successful, with over 35 teachers and staff 
participating in the activities” said Dr Churach. “We are 
hopeful that the CSRP Education Program can team with the 
financial and professional assistance provided by QAL, and 
the enthusiasm of GAMSET teachers, to develop a regional 
professional development program that can serve as a model 
for the rest of the country.”  

Making an Impact on Energy 
 
With comminution almost always being the most energy 
intensive process at a mine site, reducing comminution 
energy will have economic and energy benefits.  As a flow on, 
it will also have environmental benefit.  The CSRP project 
“Energy–Efficient Liberation and Comminution” (Project 2B1) 
is looking at ways to reduce comminution energy by 
investigating more efficient comminution devices and 
rejecting gangue at coarser sizes compared to that required 
to liberate the valuables.  In other words – do it better or do 
less of it. 

This project looks at directly affecting how existing plants can 
change the way they run their comminution processes and fits 
into the CSRP Program “Eco-Efficiency of Existing 
Operations.” As such the aims of this project are to improve 
the use of existing equipment; supplement or replace existing 
equipment with more eco-efficient equipment; process less  
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From the CEO 

There has been tremendous progress made at CSRP in the 
last few months.  At the same time that several projects 
have been completed, there have been a number of 
promising proposals put forward.  It is exciting to note that 
several of these proposals have been developed from 
outcomes from our foundation projects.  Our fundamental 
research is being translated into an applied approach to 
implementing results.  A list of current projects can be found 
on the CSRP website (www.csrp.com.au). 

The Education Program continues to develop with the 
initiation of a teacher professional development program in 
Gladstone, supported by Queensland Alumina Ltd, and 
discussions are underway for the program to be taken to 
Brisbane.  Congratulations to Dr Dan Churach, Our 
Education and Training Manager. 

Finally, I would like to thank Erica Smyth for standing in as 
Acting CEO during my leave of absence.  Her enthusiasm 
and dedication was greatly appreciated. She will be staying 
with CSRP until the end of year as Principal Consultant to 
complete several activities initiated in the last few months.   

Season’s Greetings to you all and best wishes for a 
successful 2006. 

Stevan Green 

CEO 

 

Teachers at Biloela using the 
cementation process to deposit 
copper metal 

applications of science, 
technology, 
engineering and 
mathematics (STEM) 
subjects. This first-
hand experience of 
“home grown science” 
will have a flow through 
effect on the students 
within the Gladstone 
catchment area.  

Teachers will gain greater 
understanding of the benefits 
of the area’s industry and at 
the same time industry 
participants develop a greater 
appreciation of their local 
educational organisations.  

“This pilot program differs 
significantly from the teacher 
programs in the metro capital 
city areas in that regional 
communities such as 
Gladstone thrive because of 
local industries” Dr Churach 
said.  “Residents may pass by 
various industries every day, 
have relatives and friends 
working in them and yet still 
have no idea what goes on  

 



 
 
 
 
 

  

What’s been happening at CSRP?  

Conferences 

The past few months have provided members of CSRP many 
opportunities to present its research at various conferences 
and presentations.  Ms Erica Smyth made a number of 
presentations, including a presentation to the Anhui Province 
(China) Study Tour through one of our participants, Central 
TAFE WA.  This presentation touched on political decision 
making and influence in Australia and how this translates into 
CRC funding.  Dr Mark Neville and Prof Rene van Berkel 
made presentations and held discussions with the Nickel 
Institute, Canada, to identify possible links between the 
Institute and CSRP.  Erica also made a presentation to the 
Korean Alumina companies and discussions were held on 
bauxite residue issues in Australia and Korea.  

All these presentations have provided CSRP with a strong 
base to promote itself and the excellent research currently 
undertaken.  In conjunction with our participants, CSRP is 
putting itself onto the world stage and ensuring that’s its 
collaborations and potential clients are truly international. 

Chemeca 2005 

There was session held at the recent Chemeca 2005, 
dedicated to research within CSRP.  Chaired by Acting CEO 
Erica Smyth, Dr Sharif Jahanshahi, Prof Rene van Berkel and 
Dr Glen Corder presented research in the areas of 
development of zero waste flow sheets, regional synergy case 
studies, and eco-efficiency and cleaner production within the 
Minerals Processing Industry.  Copies of the presentations 
made can be found at 
http://www.csrp.com.au/pubs/pubs2005.html.  

7th Alumina Quality Workshop 

With the principal theme of the Alumina Quality Workshop 
being sustainability, covering such topics as exploration, 
mining, refining, residue disposal and rehabilitations, several 
members of CSRP presented five day conference.  During a 
session entitled “Working with Stakeholders: Consultation 
versus Engagement”, which was chaired by Dr Vanessa 
Guthrie, URS, Erica Smyth presented issues and challenges 
facing CRCs in aiding open and effective communication 
between all its participants, both industry and research; and 
the State and Federal Governments. 

Dr Dan Churach also made a presentation in the Future State 
and Innovation session of the conference.  His presentation 
was entitled “Building Australia’s Future Scientists” and 
features results from the research projects of the Education 
and Training Program at CSRP. 

Students are playing an 
active role within the 
project and several PhD 
students, who are 
nearing completion, 
have provided valuable 
input into the 
understanding of single 
particle breakage, the 
liberation potential of 
existing eco-efficient 
comminution devices, 
and the DEM modelling 
of shaking screens.  
Simulation work is now 
being conducted by UCT 
and JKMRC to validate 
existing models. 

material by liberation and rejection of gangue; and substantially 
reduce development time and development cost of new 
comminution equipment.  The project is a collaborative effort 
between the Julius Kruttschnitt Minerals Research Centre 
(JKMRC), CSIRO Division of Mathematical and Information 
Sciences (CSIRO MIS), the University of Cape Town (UCT), 
South Africa, Curtin University of Technology, the CSIRO Division 
of Minerals (QCAT and Lucas Heights), and McGill University in 
Montreal, Canada.   

Where an ore has components of different strength, some types 
of stress loading promote grain boundary breakage which may 
allow coarse gangue to be liberated at a coarse size. Each 
halving of product size essentially doubles the surface area 
generated or adds about half to the total energy required per 
tonne of ore. If liberated gangue can be separated at sizes of a 
few millimetres, the total energy required can be reduced almost 
in direct proportion to gangue rejection.  Furthermore, with the 
rapid increase in low cost computational power, many more ore 
sensing and sorting techniques are becoming available, and 
could be used for gangue rejection. Many of these processes are 
dry, exposing opportunities for water reduction. The reduction in 
surface area makes the gangue much less chemically active 
reducing the potential for long environmental effects. 

As part of the on-site experimental program, CSRP researchers 
have been looking to determine the breakage and liberation 
characteristics of different ores, and their potential for sorting.  
Several types of ore have been identified as having promising 
eco-efficient comminution and/or liberation characteristics.  Our 
researchers are testing energy efficient comminution devices as 
well as evaluating (by computer simulation) alternative flow-
sheets that might deliver significant energy saving (>20%) for the 
same recovery/grade by better liberation at a coarser grind.  To 
ensure the accuracy of the simulations, computer models of 
existing and novel comminution and screening processes are 
being improved and refined.    
 

 

Dr Frank Shi (JKMRC, centre), 
Mr Lindsay Clark (Xstrata, left) 
and Mr John Kazakoff (Kumtor 
Operating Company, right) at 
the Kumtor gold concentrator in 
the Kyrgyz Republic. 

 

UCT student Lawrence Bbosa at 
the "Loveday" mill, used to 
measure abrasion breakage 
characteristics of ore samples 

(UCM). The UCM provides a framework for detailed simulation 
models which will utilise computationally intensive techniques as 
well as the more detailed ore characterisation techniques.  

Another key target of the VCM is detailed wear prediction. A 
standardised way to collect mill and media wear data, as well as 
samples for wear calibration, has been developed. The UCM and 
wear testing activities are shared with AMIRA project P9 (CSRP 
Project 2B2). 

Computationally intensive techniques such as discrete element 
modelling (DEM) and smooth particle hydrodynamics (SPH) have  

Other activities in this project 
are taking a more fundamental 
approach by developing a 
Virtual Comminution Machine 
(VCM) which will use 
computationally intensive 
numerical modelling 
techniques. The VCM will allow 
customised optimisation of 
existing equipment design and 
accelerated development of 
new devices. Geometric 
descriptions of Tower and 
Stirred mills have been 
developed to suit the VCM. A 
key component of the VCM is 
the unified comminution model  

Student Update 

The student contingent continues to grow with 9 PhD, 7 
Masters and 3 Honours students.  In this edition we are 
featuring one of our newest PhD students, Jacqueline 
Medvecka. who is  working on how to Adopt Sustainability in 
Decision Making in Projects  

Giving practical effect to sustainable development 
principles 

Sustainability has become the most critical challenge facing 
the mining and metals industries and those who provide 
services to the industry. Today, engineering firms look for 
ways to adopt sustainability as a core dimension of decision-
making.   

Jacqueline Medvecka, who is supervised by Professor David 
Radcliffe, Director Catalyst Research Centre for Society and 
Technology, and Professor David Brereton, Director Centre for 
Social Responsibility in Mining, at the University of Queensland, 
is conducting research into “Thinking consequences: Choosing 
sustainability in projects for the mining and metals industries.”,  
She is examining the application of sustainability principles to 
engineering decisions, particularly in plant design for the 
industry.  

The research looks at how evolving knowledge about 
sustainability finds its way in an organisation, how it becomes 
integrated into the decision-making process, and how 
decisions are translated into effective actions. 

These questions will be examined by way of a qualitative 
research centred on case studies conducted within HATCH. 
The plan is to pilot several studies in the first year [2005-2006] to 
develop a rigorous framework for the second year of research.  

A published professional in Project Management, Jacqueline 
has a vast experience managing multidisciplinary projects 
involving qualitative research, planning, consultation and 
capacity development both in Australia and overseas. 
Jacqueline is a trained facilitator and holds degrees in 
Criminology and Sociology with a major in Economics from 
the University of Lausanne, Switzerland.  Her PhD project is 
sponsored by The Sustainable Mining Institute, HATCH and the 
Centre for Sustainable Resource Processing. 

In the near future, a full-scale survey sampling campaign will 
be conducted at the Kumtor Mine in Kyrgyzstan, where a 
regrind ball mill has been replaced by an ISA-mill, to try to 
quantify any improvement in comminution eco-efficiency.  
The remaining on-site work will be completed, and feasibility 
studies conducted.  Work on the VCM is targeted for 
completion in mid-2007. 

The aim of the 2B1 project is to demonstrate the potential for 
application of these approaches at a small number of sites. If 
the project is successful, the next step is to demonstrate 
economic (as well as technical) feasibility at some operating 
sites or projects. Similarly, the VCM next step is to work with 
equipment manufacturers to improve existing or new 
machines. 

Education and Training in CSRP  

Future Science 2005 

CSRP and Murdoch University Extractive Metallurgy teamed 
to offer two one-hour professional development sessions at 
the Science Teachers Association of Western Australia 
(STAWA) Future Science 2005 on Friday 25 November at 
Murdoch University. Nick Welham, Ken Seymour and Dan 
Churach presented two different workshops: 

Extraction of copper metal from minerals in one lesson 
The workshop allowed the participants to produce copper 
metal from an oxide ore using the same chemical processes 
as those used in industry. The equipment employed for the 
experiments was simple with the aim being that teachers 
could readily duplicate the whole extraction process in a 
school laboratory at low cost with low hazard reagents. Each 
participant was given comprehensive notes on the extraction 
of copper and the experimental method. Also included were 
some suggestions how the experiment can be used within 
the Western Australian Curriculum Framework. 

The Wonderful World of Minerals 
This workshop introduced teachers to a very wide array of 
minerals which are used in everyday life, either directly or 
indirectly. Using the Murdoch Mineral Sets, a range of 
different properties of minerals was examined, including 
colour, hardness, cleavage, density and lustre. 

provided significant advances in diverse fields.  With the 
integration of the DEM and SPH models by CSIRO MIS, 
research is underway in the simultaneous modelling of wet 
particulate processes, such as comminution and screening. 

 

Teachers using the Mineral Sets at 
Future Science 2005 

Once these were examined, participants tried their hand at 
deriving a reproducible and reliable method for identification 
based on the properties examined. Each attendee received 
a booklet covering the properties of minerals and the 
derivation of a comprehensive identification scheme. 
Participants have been offered the opportunity to borrow a 
mineral set for use within their classes. 

 
Prof Rene van Berkel, Dr Glen Corder and Dr Sharif 
Jahanshahi, who presented at Chemeca 2005 


