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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 Merrill Ford, ANSTO

Dr Merrill Ford is the Manager Special Projects for the
ANSTO Minerals Business Unit. He trained as a chemical
engineer in South Africa, in mineral process design at
Imperial College, London and gained his Ph.D. in the
simulation of ore dressing plants from the University of
Witwatersrand. He spent several years in the field of uranium
extraction metallurgy, including the development of
flowsheets for the Karoo uranium deposits, the design of
NIMCIX columns for IX systems, the development of resin-
in-pulp technology for gold and uranium and the modelling of
uranium leaching on the Witwatersrand. Later as Director of
the Hydrometallurgy Division, MINTEK, he managed a wide
range of hydrometallurgical projects, including research and
development, process design and consulting services for
recovery of gold, uranium, base metals, rare earths and
PGMs, amongst others. As Director of Techno-economics,
Planning and Information at Mintek he was responsible for
techno-economic studies to evaluate the potential
commercial benefits of new technologies and process
changes, information systems, corporate planning and
business development. He joined ANSTO in 2003.

Dr Ling Zhang, CSIRO

Ling is a Principal Research Scientist and has been working
in Pyrometallurgy Research and Melt Chemistry since joining
CSIRO in 1992. Her research interests are in the area of
thermodynamic modelling of high temperature systems,
modelling slag viscosity and other physical properties, and
molecular dynamic simulations of structural and interfacial
properties of oxide systems.

Ling is one of the key developers of the CSIRO Multi-Phase-
Equilibrium (MPE) package that is now being widely used as
a tool for process simulations and optimisations by industry
in Australia and South Africa. Her PhD was from The
University of Newcastle.

Contact details

Ms Albena Bossilkov, Curtin University of Technology

Ms Bossilkov graduated from the Tertiary Institute of Chemical
Technologies, Sofia, Bulgaria, in 1993 with a Bachelor (Hon) in
Chemical Engineering and has gained her postgraduate
degree in Cleaner Production from Curtin University. She has
almost 10 years experience in Printed Circuits manufacturing
in support and management positions, where she was
involved in a variety of projects featuring water use,
modification of product, technology modification, all of them
achieving resources and material efficiency. Since joining the
Centre of Excellence in Cleaner Production in 2001 she has
been involved in working with small to medium sized
enterprises (SME), and various research and consultancy in
cleaner production, eco-efficiency and industrial ecology. She
has also been involved in delivering a training program in
Cleaner Production for SMEs and local government
employees, and developing case studies and information
materials for number of industry sectors.

Professor J-P Franzidis

Jean-Paul (“J-P") Franzidis graduated with BSc(Chem Eng)
and MSc(Eng) from the University of Cape Town (UCT), and
obtained his PhD from the Open University in England in 1983.
He worked for three years for the Anglo American/De Beers
group, gaining experience in gold, uranium, diamonds and
coal processing. He joined the Chemical Engineering
Department at UCT as a senior lecturer in 1983, pursuing
research in the area of fine coal beneficiation, especially by
flotation. He was Head of Department in 1995 and 1996. With
Professor Cyril O’'Connor he established the Gencor Flotation
Research Group at UCT in 1990, whose focus was the
evaluation of novel flotation technologies (primarily column
cells). He spent 1994 on a sabbatical at the Julius Kruttschnitt
Mineral Research Centre (JKMRC) at the University of
Queensland, which he joined in 1996 as project leader of the
AMIRA P9 project (until 2003). He is currently Manager,
Academic Linkages and Training, at the JKMRC, and project
leader of the CSRP 2B1 project, “Energy-efficient
Comminution and Liberation”.
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From the CEO

Welcome to the New Year. | hope that the Christmas break
was peaceful and refreshing. The time before Christmas
was an extremely busy one with 3 significant events being
held; the Sustainability Methodologies and Tools Workshop,
Tour of the Kwinana Industrial Area and Participants’
Forum.

The Sustainability Methodologies and Tools Workshop, co-
ordinated by Erica Smyth, was a tremendous success with
many people from industry attending. The workshop, which
was open to industry not solely CSRP’s participants, was a
forum for the exchange of ideas and experiences in how
industry is applying sustainability principles in its business
and how it is measuring success in this area. The avid
discussion following each session was testament to the
level of interest in how sustainability is an integral part of
business.

The tour of the Kwinana Industrial Area, organised by Rene
van Berkel, showcased some of the work being done in our
Research Program 3 (Regional and Supply Chain
Synergies) while the Participants’ Forum allowed our
researchers in Program 3 and Program 4 (Breakthrough
Enabling Technologies) to present current work to our
Participants. It was a successful few days and |
congratulate all involved.

In the coming months, we will be looking at completing
some of our foundation projects and | look forward to being
able to show you more of the world class research being
undertaken by CSRP and how the results of this research
can start finding applications in industry.

Stevan Green
CEO

Geopolymer Research at CSRP

New materials being developed by CSRP researchers could
replace ordinary Portland cement (OPC) in a number of
applications. Geopolymers, have high strength, high
temperature resistance, and do not degrade when in
contact with acids. Using geopolymers rather than OPC has
environmental benefits, as they can be made from industrial
by-products and can reduce greenhouse gas emissions.

In order for geopolymers to become accepted more needs
to be understood about the properties of geopolymers, how
these materials form and how the materials are influenced

by the incorporation of
impurity cations and anions
associated with the use of
by-product materials. The
CSRP project is doing just
that. The geopolymer
project “Geopolymer
Concrete from Regional
Waste Streams” is being

Geopolymer composites carried out by researchers

with different oxide material
incorporated

Strength testing geopolymer at Central TAFE

from Curtin University of Technology, WA; Australian Nuclear
Science and Technology Organisation (ANSTO), NSW;
Central TAFE, WA; with industry participation from Rocla,
NSW and Orica, Vic.

Geopolymer is the term commonly given to a class of
inorganic aluminosilicate polymers formed by the alkali
activation of an aluminosilicate source. These materials have
an amorphous, 3-dimensional structure that gives them their
unigue properties. Variations in the ratio of alkali to aluminium
to silicon produce geopolymers with different physical and
mechanical properties.

Many by-products from industry can be used as feedstocks for
geopolymer, including fly ash and mine tailings. CSRP aims to
develop geopolymer materials using suites of waste or by-
product materials generated in a specific geographical region,
for specific applications in that region. In order to understand
the impact of local by-product chemistry, the geopolymer team
is investigating the effects of iron and calcium on the kinetics
of the geopolymerisation process, on curing time and on the
properties of the final product.

Micro- and nano-structural analyses, using scanning electron
microscopy (SEM), transmission electron microscopy (TEM)
and x-ray diffractometry (XRD), can determine the degree of
geopolymerisation and nanoporosity. This ultimately affects
the strength of the geopolymer, and, when coupled with
durability and wear testing, provides information on the
fundamental properties of geopolymers and their long term
behaviour in a range of environments.

The CSRP geopolymer team has expertise in chemistry,
materials science and engineering and, with their research
institutions located across Australia, they have access to
facilities that will allow them to study the materials at nano-
scale - through to laboratory/bench testing, to large
scale/engineering testing

Geopolymer materials have the potential to be used in a
diverse range of applications; from mine backfill to heat
resistant tiles to sewer pipes to synthetic aggregates.
Understanding their fundamental nature and knowing how they
will perform under different conditions is vital if they are to
become widely used. The work being undertaken by CSRP is
providing the foundation that will enable fundamental
geopolymers research to be translated into an applied
technology.



NEWSLETTER

Sustainability Methodologies and Tools Workshop

At the request of industry, CSRP organised a workshop on the
different sustainability frameworks used by industry, along with
how they dealt with engineering issues and community
interaction. With a focus on providing a forum for the exchange
of ideas and experience in how industry is applying
sustainability principles in its business and how it is measuring
success in this area, participants heard about up to date
methodologies being used to frame, assess and implement
sustainability decisions. The success of the workshop was, in
large part, due to the format with brief presentations made
during each session with an extended discussion time where
industry and research panels discussed and answered
guestions on session topics.

The day started with a session on frameworks and models. Ms
Alexis Fernandez, General Manager for Communications and
Sustainable Development, Rio Tinto Aluminium and Mr Gavin
Price, Manager Environment and Sustainable Development,
BHP Billiton Iron Ore gave presentations on how their
respective organisations have developed and implemented
sustainability frameworks. It was clear just from these two
presentations that frameworks vary significantly between
organisations as is how they are implemented and measured.
Discussion centred on what sustainability means to an
organisation and the difficulties an organisation has
incorporating this into decision making and in implementing
sustainability frameworks.

Session two presenters
were Dr Greg Power,
CSIRO Minerals, and Dr
Vanessa Guthrie, URS
who discussed the
evaluation and social
interaction around
sustainability
frameworks. Greg
presented how
community interaction
provides a connection
between industry and the
surrounding community
and how this could lead
to real ennanement.

Peter Elliott (URS), Alexis
Fernandez (Rio Tinto), Gavin Price
(BHP Billiton), Vanessa Guthrie
(URS), Maurice Barton (University
of Sydney)

He also suggested that companies have created changes in
response to crisis and instead, companies should be
proactive. Vanessa provoked some thought as to how an
organisation can engage a local community by listening to
what they have to say and providing a leader and decision
maker to see the process through. By listening to community
input better decisions can be made, with better support which
leads to better business outcomes.

The discussion following session two continued to explore the
impact community consultation, or lack there of, can impact
an organisation’s ability to implement a new technology or
such a (sustainable development) framework. It can also
impact the day to day operation of an organisation.

Process and engineering design was the focus of session
three where Mr Stephan Weber, General Manager -
Operations & Technology, Hismelt; and Mr Philip Bangerter,

Director -Sustainability &
Technical Alliances,
Hatch discussed how
sustainability has to be
part of the design
process, not just an
afterthought, and the
various ways to connect
the sustainable
development principles
and the design task. The
idea of “sustainability”
being a dirty word was
the main topic of
discussion following
these presentations.

The general consensus was that it's not a dirty word but it is
very difficult to find a common definition and a consistency in
understanding. If this were to be achieved, more buy-in from
the senior levels of management might be possible.

Rene van Berkel (Curtin
University), David cooling (Alcoa),
Gordon Baird (Alcoa), Philip
Bangerter (Hatch), Stephen Weber
(HIsmelt)

The last session gave an opportunity for CSRP to showcase
some its sustainability methodology research. Professor Rene
van Berkel, Curtin University, presented an overview of
current research and the new initiatives now in the pipeline.
The discussion that followed allowed participants to ask more
specific questions to a number of our senior researchers.
Since the workshop participants came from a variety of
organisations, not only those already involved in CSRP, the
session gave our researchers the opportunity to showcase
current research to a much wider audience.

Industry’s willingness to participate in the workshop ensured
that the day was useful in providing the overall balance of
what sustainability is and how to go about implementing it into
current and new operations. Real examples were given as
well examples of current research. Representatives from Rio
Tinto, BHP Billiton, Alcoa, URS, Hlsmelt, Hatch, CSIRO,
Curtin University, University of Sydney and University of
Queensland either presented or were a part of the discussion
panels and their time and participation was appreciated. A
copy of presentations made is available on the CSRP website
(www.csrp.com.au/publications)

Education and Training in CSRP

There have been many activities in the area of education
since the last newsletter. Firstly, CSRP wishes to
congratulate Lynda Ly and Ryan Whyte for completing their
Honours degree last year. They have now both moved on to
positions within industry and we wish them every success in
the new careers. The teacher professional development
program was boosted with the introduction of a program for
teachers in the Gladstone area. This project is being runin
conjunction with the GAMSET (Gladstone Area Mathematics,
science and Engineering Teachers).

Lastly, the preparations for the 2006 Student-Industry-CRC
Symposium have begun with the symposium being held 18" -
23" June 2006 at the Central Queensland University, Marina
Campus, in Gladstone. Last year's event
(http://www.csrp.com.au/education/events/symposium2005.ht
ml) was a great success and this year’s promises to be bigger
and better.

Student Update

It is an exciting time for our student contingent with a number
of new additions to our ranks as well as a number of our
students either completing or nearing the completion of their
theses. Here, we introduce Marko Hilden, who is currently
writing up his PhD thesis, and Linda Ly, who has completed
her Honours. We also introduce one of our newest students,
Di Nichols, who has just commenced her PhD.

Marko Hilden —“Scale-up and Modelling of Industrial
Screens”

Industrial screens are widely used throughout the minerals
industries for separating particles based on size. Although
they are simple devices, they are usually very large and
difficult to sample. If difficult to sample, their performance is
difficult to monitor, model, or optimise. This project is
conducted at the JKMRC and sponsored by Rio Tinto and
CSRP with the aim of predicting screen performance at a
smaller scale so that meaningful screening data can be
obtained at a smaller scale in the laboratory rather than
performing tests on a full-scale industrial screen.

Marko used a novel approach to solving this problem. Rather
than relying on empirical scaling methods, this project is
applying theoretical scaling methodologies to the scale-up of
screens. The scaling theory was first validated using
numerical simulations via the Discrete Element Method
(DEM) to ensure that the theory has a sound physical basis;
and then applied to set the design and operating conditions of
a small pilot-scale screen.

The pilot-scale screen has a screening surface just 0.9 x 0.15
m in size, and can be fitted with different screen cloths,
installed at slopes from horizontal to 32 degrees; and feed
rate, vibration amplitude and frequency can be set to mimic
the full-scale operating conditions. A series of separate
compartments underneath the screen collect the screen fines
separately as the material moves down the screen so that the
performance of the screen can
be determined as a function of
screen length — something that
cannot be done with a full-scale
screen.

The operation of this screen
enables a large-scale screen
that would normally require
many tonnes of feed sample for
a test to be simulated with as
little as 30 kg. This investigation
is also providing new insights
into the screening process, and
may eventually lead to better
separation efficiencies in a range

of critical screening applications.
Mr Marko Hilden with a

physical model to
investigate the screening
process

Marko is currently writing up his
thesis and is preparing to submit
it for examination.

Linda Ly — “Leaching of Metakaolin-based Geopolymers”

The leaching of geopolymers is a key area in nuclear
wasteform development. While the emergence of
geopolymers as a potential waste containment solution for

Centre for
Sustainable
Resource
Processing

(P
TS
low-level nuclear waste has resulted in many studies of the
leaching hazardous materials from geopolymerised materials,
virtually nothing has been reported to date about the study of
geopolymer leaching as an indication of aqueous durability.

The aim of this thesis was to attempt the use of ion-selective
electrodes (ISEs) in examining the leaching behaviour of Na*
or K" from metakaolin-based geopolymers as an indication of
their durability. The geopolymers were leached for ~1-2 days
in deionised water with BaCl, added as an ionic strength
adjustment buffer.

The study revealed that although they are of limited accuracy,
ISEs are an excellent tool for obtaining comparative kinetic
leaching data. With inductively-coupled plasma optical
emission spectroscopy (ICP-OES) used to verify the trends
observed in the ISE data, it was determined that the most
durable geopolymers of the range studied were both of Si/Al =
2 and R/Al = 1 (where R = Na or K).

From subsequent testing of these two compositions by the
Product Consistency Test (PCT-B) method, a US test to
qualify the leachability of waste from solids targeted to high-
level nuclear waste, it was found that both compositions failed
the criterion of a Na or K concentration of less than 14g/L.
However, this requirement was almost met by the potassium-
activated geopolymer, which yielded a concentration value of
14.5g/L.

Di Nichols —“Assessment of Teacher Professional
Development as a Change Agent of Attitudes Towards
Industry”

In recent years, there has been a downturn in the number of
students studying science in secondary schools and in tertiary
institutions. This, in turn, affects the number of people
qualified to work in scientific fields and industry. At the same
time, there is an increased world wide demand for employees
with these skills. This is the same rationale that initiated the
CSRP teacher outreach program with Murdoch and GAMSET.

Students are positively influenced by their teachers, including
decisions they make about their career choices. So, there is
an opportunity for science teachers to influence students to
choose careers in scientific fields and industry. This,
however, should not be seen as a ploy from industry to
address the worker shortage, but rather, an opportunity for
teachers to inspire students into worthwhile and challenging
careers.

There is a need for science teachers to confidently teach
applied science and its links to industry. Science that is
taught by making these links increases the relevance for
teachers and their students and makes the learning
experience authentic. However, teachers cannot engage their
students if they do not have the correct industry knowledge
themselves. Science teachers now have the opportunity to
attend “real world” professional development events, including
industry laboratory work and field trips that are aimed at
increasing their knowledge of industry practices.

This study fits with the CSRP/Murdoch/GAMSET teacher
outreach program. It will observe the teachers’ interactions
and participation in the professional development events,
trace how their newfound knowledge translates into the
teachers’ classroom practices and, most importantly, identify
the changes in students’ learning as a result of their teachers
being involved in the professional development events.



