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Student Par ticipants 
 

Name :    Tim Ballantyne 

CRC:      CRC for Clean Power from Lignite 

 
 
Degree:   PhD 
University:   Adelaide University 
Anticipated Completion: July 2005 
 
Thesis Title: Coke and Iron Interactions in the Blast Furnace 
    
Summary of Project  
This research project is funded by the Cooperative Research Centre for Clean Power from Lignite. 
The project aims to develop an understanding of the combustion characteristics of Australian lignite 
that has been dewatered by the Mechanical Thermal Expression (MTE) process. This shall be 
achieved by measuring the coal char reactivity to oxygen under pulverised fuel combustion 
conditions. The work also aims to relate changes in reactivity to physical changes in the coal 
structure brought about by the de-watering process. Results from this work will be used by other 
CRC researchers in a mathematical model for re-powering existing furnaces to the dewatered lignite. 
 
Relevant Work Exper ience 
One year as a research engineer working on a leather tanning project, the University of South 
Australia 
One year as a research scientist working with oil additives, Infieum, the UK 
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Name :    Tsuey Cham 

CRC:      CCSD 

 
 
Degree:   PhD 
University:   The University of NSW 
Anticipated Completion: July 2005 
 
Thesis Title: Coke and Iron Interactions in the Blast Furnace 
    
Summary of Project  
Blast furnace (BF) iron making is a fossil fuel intensive process and any reduction in fuel 
consumption will reduce the amount of carbon dioxide into the atmosphere. A central part of the 
blast furnace is coke, a relatively expensive commodity. By consuming less coke there would be a 
decrease in greenhouse gas emissions and a decrease in expenditure for the industry. An innovative 
approach to using less coke is to lower the blast furnace operating temperature, which halve energy 
consumption1.  
 
For this to come to fruition our understanding of the reactions that take place between coke and iron 
needs to improve. Not much is known about how coke dissolves into iron and what characteristics of 
coke affect the dissolution kinetics. As a result, this project aims to investigate the main factors that 
impact on the rate at which coke dissolves. Factors such as rank, inert derived and reactive derived 
macerals and coke mineral matter are scrutinised. By understanding what factors influence the rate at 
which coke dissolves in iron, we can predict a cokes performance and then use it to determine its 
quality. 
 
1) Yagi, J. and Nogami, H., The Possibility of Blast Furnace Low Temperature Operation, Private Communication, 
Japan, 2003. 
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Name :    Joel Collard 

CRC:      Parker Centre 

 
 
Degree:   PhD 
University:   Western Australian School of Mines 
Anticipated Completion: May 2007 
 
Thesis Title: Separation and Purification of Dissolved Metals using Electrostatic Pseudo Liquid 

Membrane (ESPLIM) 
    
Summary of Project  
This project aims to develop an industrial applicable ESPLIM cell for the separation of metals. To 
determine the viability of the technique the separation of nickel and cobalt from pressure acid leach 
generated pregnant liquor solution will be attempted. In principle, ESPLIM should require much less 
floor area, a smaller solvent liquor inventory, and fewer extraction stages minimising maintenance 
costs. It eliminates high shear mixing minimising third phase formation, loss of reagents and 
valuable metals, and it uses electrostatic charge for the dispersion minimising operational costs. As a 
result ESPLIM should use less energy, less reagents and fewer resources, resulting in lower green 
house gas emissions, a smaller inventory of potentially harmful reagents and more efficient 
utilisation of resources. Because the separation of nickel and cobalt is particularly difficult owing to 
their chemical similarity, the technique, if successful, could easily be adopted for the separation and 
purification of other metal ions particularly those from dilute pregnant solutions generated from low 
grade ores, which are increasingly becoming important to the mining industry owing to the depletion 
of high grade ores. 
 
Relevant Work Exper ience 
Student process engineer, Anaconda Nickel Murrin Murrin Operations 
Student process engineer, Hamersley Iron (Rio Tinto) 
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Name :    Mike Daniel 

CRC:      CSRP 

 
 
Degree:   PhD 
University:   University of Queensland 
Anticipated Completion: July 2006 
 
Thesis Title: Energy Efficient Mineral Liberation Using High Pressure Grinding Rolls 
    
Summary of Project  
The project is aimed at determining the ultimate potential of HPGR technology both as a purely 
power saving comminution process and also as a means for selectively liberating values and thereby 
reducing the need to grind both values and gangue to the same target grind. Using a selected mineral 
ore samples, the power requirement to reach a nominated target grind using established crushing and 
grinding technology and solely HPGR technology will be estimated. From this the potential energy 
savings for each ore will be calculated. How the values in selected ore types liberate during HPGR 
treatment will be determined and related to size, applied energy and texture. This information will be 
used to develop alternate flowsheets that minimise energy and maximise recovery.  
 
Relevant Work Exper ience 
Fourteen years experience in the minerals and mining industry 
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Name :    Tania Dhu 

CRC:      CRC LEME 

 
 
Degree:   PhD 
University:   Adelaide University 
Anticipated Completion: April 2006 
 
Thesis Title: How and Why does the Earth’s Electrical Response Vary Spatially – Is There More 

Information Out There? 
    
Summary of Project  
Electrical techniques are used in a variety of situations, from mineral exploration to environmental 
applications. Use of inductive mechanisms (such as EM techniques) has resulted in the collection of 
extremely large and complex data sets. Currently these data are interpreted as having regions of high 
or low signal strength, which relate to conductive or resistive regions respectively, but spatial 
variability is ignored. My research aims to analyse the spatial variation in the Earth’s response in 
order to answer the question of why are some regions more variable than others.  
 
Research to date has involved spectral and statistical analysis of various data sets: 
- Riverborne NanoTEM surveys have revealed tentative links between large scale spatial 

variation and good hydraulic pathways 
- Frequency domain surveys in semi-arid regions have shown that colluvial landforms have 

larger scale spatial variation than fluvial landforms 
 
This style of applied analysis will be supported by laboratory studies aimed at linking directly the 
scale of electrical variation with lithological/hydraulic properties. Results to date have shown that an 
analysis of the spatial variation of electrical data may give further insight to current flow pathways 
within the Earth. The ultimate aim of this research is to provide a tool that will help differentiate 
similar amplitude anomalies that have a different genesis. 
 
Relevant Work Exper ience 
Currently I am employed part-time as a Geophysicist with the Mineral Resources Group, PIRSA. I 
have been involved in numerous field surveys using NanoTEM, EM38, GEM300, gravity and mag 
instruments and have experience with computing programs such as Intrepid, Oasis Montage, 
ArcView and Matlab 
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Name :    James Didovich 

CRC:      Parker Centre 

 
 
Degree:   Honours 
University:   Western Australian School of Mines 
Anticipated Completion: December 2005 
 
Thesis Title: The Recovery of Magnesium from Hypersaline Waters in the Eastern Goldfields by 

Liquid-liquid Extraction 
    
Summary of Project  
The presence of high quantities of magnesium in the process waters used in the Eastern Goldfields of 
Western Australia presents two issues relevant to the region’s minerals industry. Firstly, this has 
been an on-going problem particularly for gold operations as it leads to high consumption of 
reagents, either cyanide or lime depending on the strategy adopted by the particular operation. 
Secondly, the quantity of magnesium contained within the hypersaline waters represent a significant 
resource that is yet to be exploited. For instance, seawater has been used as a raw material in the 
production of magnesium, but the magnesium concentration in the hypersaline waters in the Eastern 
Goldfields is far greater than seawater. 
 
This study was aimed to recover magnesium from the hypersaline waters of the Eastern Goldfields. 
If successful, it could not only benefit the region’s gold industry, it could lead to a new industry – 
magnesium industry. As the first step of this investigation, a review of the literature was undertaken 
and the recovery of magnesium from these waters by liquid-liquid extraction was attempted. The 
results will be discussed in this presentation. 
 
Relevant Work Exper ience 
December 2003-February 2004:  Undergraduate engineer, Groote Eylandt Mining Company 
May 2003-July 2004:  Casual laboratory technician, Kalgoorlie Metallurgical Laboratory 
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Name :    Leonardo Estevez Duran 

CRC:      Parker Centre 

 
Degree:   PhD 
University:   Murdoch University 
Anticipated Completion: December 2005 
 
Thesis Title: Development of Process Control Strategies for Industrial Thickeners 
    
Summary of Project  
Thickeners separate fine solid particles from liquid using gravity to produce thick slurries and clear 
liquid streams. A review of the control strategies, currently applied in the mineral industry, show that 
the control of gravity thickeners is mostly based on conventional control approaches. It has also been 
found that there is a lack of systematic studies, which would explore possible benefits of different 
advanced concepts applied to thickener control.   
 
In order to explore the performance of different control approaches, an understanding of the 
dynamics of the thickening process needs to be gathered by formulating a suitable thickener model. 
A one-dimensional dynamic thickener model adopted in this work is described by a partial 
differential equation (PDE) of a parabolic-hyperbolic nature and has been implemented in MATLAB 
computing environment. Specifically for the control, the full model has been simplified and 
linearised at specific operating conditions using system identification approach.  
 
To explore different thickener control concepts, a closed loop system with feedback (PI) controllers 
was implemented in SIMULINK simulation environment, and tuned based on the Internal Model 
Control (IMC) principles. Performance of the controllers was evaluated in terms of their ability to 
regulate thickener underflow density and bed height. Through this study strong interactions between 
different process variables were identified. In order to address the interaction problem and the 
existence of constraints typically found in thickener operations, a Model Predictive Control (MPC) 
scheme is now being explored. This control strategy will be implemented experimentally in a pilot 
scale tall-column equipped with a process computer and instrumentation.   
 
Relevant Work Exper ience 
2002:  Advanced control systems and process engineering tutor, Murdoch University, Australia 
1999:  Developed an operational analysis in a dewaxing (petrochemical) plant, ECOPETROL Oil 

Refinery, Colombia 
1999:  Evaluation of natural gas treatment (dehydration and sweating) for home usage using Hysys, 

PETROBRAS, Colombia 
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Name :    Alex Elliot  

CRC:      CCSD 

 
 
Degree:   PhD 
University:   Curtin University of Technology 
Anticipated Completion: July 2005 
 
Thesis Title: An Investigation into the Hydrothermal Processing of Coal Fly Ash to Produce 

Zeolite for Controlled Release Fertiliser Applications 
    
Summary of Project  
Of 13 million tones of coal ash produced in Australia in 2003, only 34% is effectively utilised, with 
only 15% utilised in applications of value[1], while the remainder is accumulated in landfills and ash 
dams. This low level of ash utilisation is inevitable due to the combination of inherently high 
transport costs, and relatively low value products. This situation argues for more value-added 
utilisation of coal ash to overcome the transport cost barrier. Zeolite synthesised from fly ash for 
agricultural application as a controlled release fertiliser, is a technology which offers considerable 
advantages in terms of economic, technical and environmental performance. The Australian fertiliser 
market consumed 192 Kt of potassium (K) in 1999[2].  Assuming a cation exchange capacity of 4, 
this market is equivalent to 1.4 Mt of zeolite, requiring roughly an equivalent amount of fly ash to 
produce. With Muriate of Potash (KCl, 60% K2O equivalent) selling for over $AU400/tonne[3], this 
fertiliser market is both a high value and high volume market, with the potential to consume 
significant quantities of fly ash. Studies using natural zeolites have demonstrated significant 
improvements in fertiliser efficiency for zeolites compared to soluble salts (Clinoptilolite is 7 – 9 
times more efficient than KNO3

[4]). This project examines the hydrothermal process for producing 
zeolites (including Analcime, Cancrinite, Chabazite, Gismodine, and Gmelinite) from coal fly ash, 
including the relationship between zeolite types produced, operating conditions and ash properties, 
implications for application as a controlled release fertiliser, optimal production conditions, and 
economic implications. 
 
[1] ADAA. (2004). "Total ash production and beneficial usage". Ash Development Association of Australia, 
http://www.adaa.asn.au/statistics.htm, 20 Aug 2004. 
[2] FIFA (2003). "The fertilizer industry in Australia: statistics". Fertilizer Industry Federation of Australia. 
http://www.fifa.asn.au/fertilizer_in_aust/stats.html. 11 Jan. 2003. 
[3] UFCC (2002). "Fertiliser price list 2002/03". United Farmers Co-operative. 
http://www.ufcc.com.au/html/fertilisers/5713-UFC%20Price%20info2.pdf. 10 Jan. 2003.  
[4] Ming D.W. and Allen E.R. (2001). Use of natural zeolites in agronomy, horticulture, and environmental soil 
remediation. Natural zeolites: occurrence, properties, applications. Bish, D.L. and Ming, D.W. Washington, DC, The 
Mineralogical Society of America. 45: 619-654. 

 



2005 Student-Industry-CRC Symposium 

 10 

 

Name :    Heather Evans 

CRC:      Parker Centre 

 
 
Degree:   PhD 
University:   Murdoch University 
Anticipated Completion: 2007 
 
Thesis Title: Modelling and Flowsheet Design for Nickel and Cobalt Solvent Extraction 
    
Summary of Project  
This project aims to create a model of a solvent extraction (SX) circuit that can be easily adapted for 
a variety of metals and organic extractants. This will be useful in the design of future plants and the 
optimisation of existing ones. However, as SX is only part of the overall hydrometallurgical process, 
the SX model developed needs to be capable of being integrated with a model of the entire process 
flowsheet. 
 
Modelling of SX processes can be based on a chemical approach, which relates experimental data to 
the known chemistry of extraction or it can use thermodynamic relationships based on the Gibbs-
Duhem equation and calculation of activity coefficients. Metal extraction by SX can be characterised 
by the following generic equation: 
 
 ZHRorg + Mz+

aq �  MRz org + zH+
aq   

where:  M represents of metal of valance z+ 
 HR is the organic extractant 
 MR is the metal organic complex. 
 
Therefore the final model needs to be able to incorporate the effect of pH on metal extraction. The 
thesis will also provide a critical review of the theory and current practice of solvent extraction in the 
processing of base metals, in particular nickel and cobalt.   
 
Relevant Work Eexper ience 
2003:  Senior project metallurgist, Bulong Nickel Operations  
1998-2002: Senior metallurgist, WMT/LionOre 
1997-98: Process technologist, Dominion Mining  
1993-97: Project scientist / Laboratory Technician, CSIRO Minerals  
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Name :    Helen Fletcher 

CRC:      Parker Centre 

 
 
Degree:   MSc 
University:   Murdoch University 
Anticipated Completion: December 2005 
 
Thesis Title:  Effects of Several Operating Parameters on the Performance of the Electrowinning of 

Copper 
    
Summary of Project  
This project aims to determine the effect of various parameters on the current efficiency, the quality 
of copper cathode and the degree of anode degradation in copper electrowinning. Variables assessed 
include the electrolyte concentration of manganese, iron and cobalt. The results can then be used to 
recommend operating regimes that would increase copper recovery, reduce operating costs, improve 
cathode quality and decrease anode degradation. 
 
Relevant Work Exper ience 
Ten years experience at various mine sites, including four and a half years at a commercial copper 
electrowinning plant 
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Name :    Mahsa Ghaeli 

CRC:      Parker Centre 

 
 
Degree:   PhD 
University:   Curtin University of Technology 
Anticipated Completion: March 2007 
 
Thesis Title: Modelling and Scheduling of Mixed Batch Continuous Plants Using Petri nets 
    
Summary of Project  
Effective scheduling of operations in batch processing plants has a great potential for high economic 
returns. However mathematical formulation and optimal solution method are still difficult to derive 
and severely inhibit the attainment of these potential economic benefits. 
 
The main aim of this research is to achieve the following objectives: 
1. Petri-net based modelling and optimal scheduling of operations in mixed batch/continuous plants 

will be developed in order to:  
·  Generate a generic modelling approach to accommodate complex scheduling problem 

formulations. 
·  Develop solution algorithms, which rely on simple, computationally inexpensive and 

efficient combination of heuristic and timed petri-net execution methods. 
·  Compare the proposed approach with alternative methods for scheduling of this group of 

processing plants.  
2. The efficiency of the proposed research will be investigated through:  

·  Application of the developed method to simulation examples. 
·  Implementation of the developed method to an industrial sugar mill plant. 

 
Relevant Work Exper ience 
Several years experience in modelling of industrial systems 
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Name :    Marko Hilden 

CRC:      CSRP 

 
 
Degree:   PhD 
University:   University of Queensland 
Anticipated Completion: November 2005 
 
Thesis Title: Development Modelling and Scale-up of Industrial Screens 
    
Summary of Project  
Vibrating screens are widely used in the mineral processing industries, but their performance is 
poorly understood. The only predictive screen models are empirical, and are inaccurate. Theoretical 
models can accurately describe the shape of the classification efficiency curve, but do not allow the 
model parameters to be predicted based on the geometry and physical operating parameters (for 
example % open area, vibration amplitude & frequency, screen slope).  
 
This project aims to improve the fundamental understanding of the process of screen classification. 
Two separate techniques are used: 1. DEM (Discrete Element Method) computer simulations and 2. 
physical scale-model experiments. Both will be used in parallel to develop new methodologies for 
modelling and scaling up the classification process of industrial screening.  
 
The data from the DEM models and physical experiments will be used to improve the theoretical 
understanding of the size classification process on screens, and to quantify the effects of many of the 
design and operating variables on the screen performance in a systematic manner. Models of the 
process should lead to more reliable prediction of screen performance.  
 
Relevant Work Exper ience 
Seven years as a metallurgist at Rio Tinto, including four years at Hamersley Iron’s Tom Price 
operations 
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Name :    Karen Hulme 

CRC:      CRC LEME 

 
 
Degree:   PhD 
University:   University of Adelaide 
Anticipated Completion: March 2006 
 
Thesis Title: River Red Biogeochemistry: Towards an Innovative New Tool for Mineral 

Exploration Programs in the Curnamona Craton and Adjacent Regions 
    
Summary of Project  
River red gums (Eucalyptus camaldulensis) are one of the most widely distributed tree species 
within Australia. They mostly occur along riparian zones of large alluvial channel systems. Their 
prevalence in regolith-dominated terrains, in particular the basin margins flanking highly prospective 
bedrock-dominated uplands, provides mineral explorers with another means of sampling that can be 
employed along with traditional methods such as stream sediments, groundwater, soils, or else 
drilling to the underlying bedrock.   
 
This study investigates developing the use of river red gum organs in these sampling programs and 
considers some of the advantages of this over the use of more traditional sampling media. If river red 
gums can be developed as a mineral exploration and environmental chemistry sampling medium 
they may have many varied applications in regolith-dominated terrains including: mineral 
exploration along sedimentary basin margins; as an expression of shallow aquifer 
hydrogeochemistry in areas with potential salinity hazards; and, in regional biogeochemical baseline 
surveys. 
 
This research aims to: 

·  Characterise the biogeochemistry of major river red gum organs; 
·  Assess the spatial and temporal variation of river red gums on a local and regional scale; 
·  Produce environmental biogeochemical maps using river red gums; and, 
·  Evaluate the application of river red gum biogeochemistry as an environmental and mineral 

exploration sampling media. 
 
Developing effective biogeochemical techniques in regolith-dominated terrains is imperative, not 
only for mineral exploration, but also for environmental chemistry programs. This is a major 
geoscience challenge for Australia and South Australia.   
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Name :    Murray Johnston 

CRC:      CSRP 

 
 
Degree:   PhD 
University:   The University of Western Australia 
Anticipated Completion: July 2006 
 
Thesis Title: A Thermodynamic Study of Minor Elements in Molten Metallurgical Mattes, Slags 

and Alloys  
   
Summary of Project  
The behaviour of Se and Te in calcium ferrite slag systems is being investigated in some detail in the 
current project. Ca-ferrite slag is a recently adapted alternative to fayalitic slag in copper processing, 
but no data is available for these minor elements in this area. It is hoped that it will then be possible 
to predict the occurrence of these elements in the bulk metal, and that this will lead to the design of a 
practical method by which they can be eliminated from phases in which they are unwanted. 
 
Equilibrium experiments are being conducted with Se and Te containing Cu alloys with Ca-ferrite 
slag to define their behaviour in terms of process variables such as temperature, oxygen partial 
pressure and slag composition. The specific chemical problems to be investigated are the oxidation 
state of the minor elements in slag, the effect of slag chemistry on their equilibrium distribution, and 
the determination of activity data for Se and Te in the respective phases. 
 
Relevant Work Exper ience 
Eighteen months in high temperature processing, specifically with copper and sliver-slag systems, as 
part of project work for my PhD    
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Name :    Felicia Lee 

CRC:      Parker Centre 

 
 
Degree:   PhD 
University:   Curtin University of Technology 
Anticipated Completion: December 2005 
 
Thesis Title: Interfacial Surface Chemistry of the Bayer Process 
    
Summary of Project  
The Bayer process is the most common industrial route for the production of alumina from bauxite. 
Although the process has been widely studied in terms of basic theories and refining, little is known 
about the surface chemistry of the solids present in the Bayer process. Surface chemistry plays an 
important role in understanding growth and agglomeration mechanisms, particularly during the 
precipitation of gibbsite. Gibbsite precipitation is the rate-limiting step in the Bayer process and 
governs the quality of alumina produced. This project aims to investigate the effect of gibbsite 
morphology, liquor conditions, and impurities on the crystallisation and agglomeration of gibbsite. 
Such knowledge will be valuable to the alumina industry and would have a direct application to 
other processes that deal with solids in high ionic strength liquors, such as the gold and nickel 
laterite industries.  
 
In situ techniques such as Atomic Force Microscopy (AFM), Fourier Transform Infrared Attenuated 
Total Reflectance (FTIR-ATR), Raman spectroscopy and Scanning and Transmission Electron 
microscopy’s have been employed to examine the affects of various conditions on the surface 
chemistry and growth of gibbsite.  Growth mechanisms pertaining to the morphology changes during 
growth have been determined. Twinning phenomena has been identified and its subsequent effect on 
growth and agglomeration investigated. Development of a method to determine surface forces at the 
nanoscale using in situ Atomic Force Microscopy have been established. The technique has been 
used to identify the interfacial forces present between gibbsite surfaces under conditions of high 
ionic strength and pH. The results show a deviation from DLVO theory implying factors such as 
impurity adsorption are occurring. This impacts directly on agglomeration mechanisms during 
precipitation and may ultimately affect the quality of alumina produced 
 
Relevant Work Exper ience 
Gold/platinum analyst, AGR (Australian Gold refineries)  
Water analyst, SGS  
Water quality consultant, Water Corporation 
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Name :    Kaia Little 

CRC:      CO2CRC 

 
 
Degree:   PhD 
University:   University of Adelaide 
Anticipated Completion: January 2006 
 
Thesis Title: A Geological Model for CO2 Storage Within Onshore Otway Basin 
    
Summary of Project  
Debate is continuing as to the exact effect of anthropogenic greenhouse gas emissions on climate 
change and global warming, but growing evidence of its effects has prompted international bodies to 
address growing emissions. Australia has large amounts of natural gas, a resource that will be 
exploited more in the future for energy requirements, both in Australia and overseas. Increasing 
energy production will increase carbon dioxide (CO2) emissions, so a satisfactory method of CO2 
storage must be found. Subsurface geological storage of CO2 is the preferred option because of its 
large potential storage capacity, long residence times, relatively low cost and large emissions 
reductions. 
 
The primary aim of this project is to determine the geology of potential CO2 storage sites. The 
specific focus of investigation is the regional stratigraphic architecture and sedimentology of the 
southern onshore Otway Basin. This work will extend knowledge of the implications of reservoir 
connectivity and regional seals in this area. The project will specifically focus on geological 
modelling of suitable CO2 storage sites within the Otway Basin. A geological model of the area will 
be built using data from seismic lines, well log correlations, core logging, drill cutting analysis, field 
samples and thin sections. Seal and reservoir characteristics will be determined using mercury 
injection capillary pressure analysis. The resulting geological model will highlight a series of 
potential injections sites that could be used for locating a pilot injection plant 
 
Relevant Work Exper ience 
Geological assistant, ChevronTexaco, Bahrain  
Geological assistant, Santos, Brisbane 
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Name :    Yinghui Liu 

CRC:      CCSD 

 
 
Degree:   PhD 
University:   The University of Newcastle 
Anticipated Completion: December 2005 
 
Thesis Title: Coal Minerals Quantified by QEMSCAN and Their Impacts on Coal Combustion 
    
Summary of Project  
Coal, as a major fossil energy source, has contribute 80% of electricity in Australia and billions 
dollar income from coal export. Coal is a mixture of organic matter which will burn nearly 
completely in coal firing power plant to generate steam for electricity generation, and inorganic 
matter which leaves ash residue, a problematic source for power station operation and fine particles 
and other pollutants emission which cost millions dollar lost per year.  
 
Historically, a number of engineering indices have been developed to evaluate ash impacts on power 
station performances. But unluckily those empirical indices do not work very well when applied to 
other coals or other power stations. Now it is well accepted that it is mineral matter in coal that 
determines the chemistry composition and size of the fly ash particles and their effects on p.f. boiler 
operation in terms of slagging, fouling and erosion etc.  

 
In this project, improvements have been made in QEMSCAN (which is a quantitative mineral 
determination tool developed in CSIRO) and Ash Effect Predictor (which is a predictive tool to 
evaluate mineral matter behaviour during coal combustion and its impact on p.f. boiler) to help coal 
mining industry evaluate the quality of their product and competence in international coal market 
and to help engineers in electricity industry to reduce ash related operation problems. 
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Name :    Jennifer Lowe 

CRC:      Parker Centre 

 
 
Degree:   PhD 
University:   Curtin University of Technology 
Anticipated Completion: 2005 
 
Thesis Title: Desilication Product and its Role Within the Bayer Process 
    
Summary of Project  
Desilication product (DSP) is paradoxically both useful and also a problem in the Bayer process, 
which is used to produce alumina. DSP is an aluminosilicate compound, comprised of two main 
phases, sodalite and cancrinite. Most DSP is precipitated prior to the digestion phase, and has an 
important role in removal of impurity anions from the closed process circuit. Silica not precipitated 
as DSP in this initial stage remains into the process circuit, and can precipitate as scale in heat 
exchangers and on pipes, representing a significant cost to industry.  
 
The primary objective of this research has been to achieve a greater fundamental understanding of 
the DSP precipitation process. This has been divided into two aspects, characterisation of model 
samples as a way of increasing understanding of the role of DSP in scale formation, and analysis of 
DSP interactions with common process anions to improve knowledge related to removal of impurity 
anions. Characterisation of model samples was undertaken using techniques such as XRD, neutron 
diffraction and bulk chemical analyses as well as microscopic (AFM, SEM, TEM) analysis of 
samples produced over varied reaction times. The interaction of DSP with common process anions 
has been investigated using microscopy, kinetic studies and also computer modelling to probe the 
interactions. An increase in the fundamental knowledge surrounding these processes may lead 
ultimately to increased opportunities for control in an industrial setting. 
 
Relevant Work Exper ience 
1997-present: Sessional academic staff, Curtin University 
1998-1999:  Experimental scientist, Alcoa World Alumina R&D Kwinana 
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Name :    Clinton  Maitland 

CRC:      CSRP 

 
 
Degree:   PhD 
University:   Curtin University of Technology        
Anticipated Completion: March 2005 
 
Thesis Title: Determining Multiscale Correlation Functions From Imaging and Scattering Data 
    
Summary of Project  
As advanced materials are being developed, it is becoming more important for detailed structural 
characterisation to span large length scales, so called ‘multi-scale’  characterisation. Driven by this 
need for complex structural information, experimental techniques have made amazing advances in 
the past decade. Numerous techniques are now available for use in materials science. However, little 
work has been done on developing methods that quantitatively combine information from the 
various techniques. 
 
Scattering techniques are particularly useful for multi-scale characterisation as they can probe length 
scales from less than 0.1 nm up to � m. Analysing data from scattering experiments usually relies on 
complementary information determined by imaging techniques. Most scattering data can be analysed 
using a correlation function (CF). The CF can give an average probabilistic description of a 
material’s structure over all length scales. It is the aim to develop new methods for analysing 
experimental data, recorded from imaging and scattering techniques, to accurately determine multi-
scale CF’s.   
 
This work has arisen from the need to know structural information about geopolymers processed 
from regional waste streams and mesoporous materials. Conventional methods of analysing data 
recorded from these systems may not be sufficient to gain the required information. 
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Name :    Fiesal Musa 

CRC:      CSRP 

 
 
Degree:   PhD 
University:   University of Queensland 
Anticipated Completion: 2007 
 
Thesis Title: A Study on Eco-Efficient Comminution in Grinding Devices 
    
Summary of Project  
The mineral industry is often being criticized for being polluted and inefficient. From environmental 
danger to energy consumption, these issues have given mineral industry its bad reputation for years. 
It is reported that nearly 4% of the total electricity generated globally is used in comminution. There 
is every indication that the energy cost of comminution will continue to rise inexorably in the 
coming years. Although a large amount of energy is consumed in crushing and grinding processes, 
only 4% of the total energy consumed by grinding equipment is actually being used for 
comminution. This indicates that existing equipment is not energy efficient. Such large amount of 
energy waste reflects the need to assess and improve the energy efficiency of comminution 
processes. The goal of this research work is to evaluate the eco-efficiency of size reduction 
machines/circuits. Fundamentally, this project will address the following objectives: 

·  To develop a new method of predicting energy consumption and power draw in 
comminution devices. 

·  To establish a method of estimating liners and media wear in comminution devices. 
·  To develop a model(s) that will represent both energy and wear. 

 
Any success in this direction could possibly lead to the development of new approaches in assessing 
eco-efficiency. Energy and wear saving in comminution could be possible with improvements in 
machine design and/or choosing optimal operating conditions and environment. 
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Name :    Magid Nikraz 

CRC:      Parker Centre 

 
 
Degree:   PhD 
University:   Murdoch University 
Anticipated Completion: March 2007 
 
Thesis Title: Advanced Integration of Operational Management Practices    
 
Summary of Project  
The thesis will involve the development of an integrated framework for coordination of operational 
tasks in a process plant. Modern process plants, designed for flexible production and maximisation 
of the recovery of energy and material, are becoming more complex. Moreover, automated tasks 
such as gathering of data, monitoring the status of the plant and scheduling and planning of the 
plants future operation are undertaken individually by separate computational tools or modules. 
Integration aims to coordinate these separate tasks so that communication between modules is 
possible and the dependency of the system components are realised. 
 
The thesis will seek to build upon and improve on techniques implemented in the past. In particular, 
the project will focus on the Intelligent Process Operation Management method, which is a 
technique developed through a previous PhD project at Murdoch University. The technique involves 
the use of a modelling tool called Petri nets for coordination of the system modules, which though 
works well for small sections of a plant, becomes too complicated for large plants. We propose a 
technique that will work for plants of any size with minimal complexity. Furthermore, we will aim to 
remove the need for a central coordination mechanism which contributes greatly to the added 
complexity of an integrated system. 
 
Thus, the main thesis purpose is the integration of operational system software components which 
act separately but may have common goals and rely on each other for decision making. Due to the 
complexity of such a task, powerful software paradigms are required, and the 
suitability/effectiveness of agent-based methodologies in addressing this problem will be shown. 
 
Relevant Work Exper ience 
Several years experience in the field of process control 
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Name :    Ryan Noble 

CRC:      CRC LEME 

 
 
Degree:   PhD 
University:   Curtin University of Technology 
Anticipated Completion: December 2005 
 
Thesis Title: Distribution of Arsenic in Regolith Above Buried Gold Mineralization N.W. Victoria:  

Implications for Exploration and Environmental Management 
    
Summary of Project  
This project is centred at the Stawell gold mine and focuses on two parameters: the environmental 
implications of As and the exploration of gold using As and other elements. The exploration aspect 
has used soil geochemistry to predict buried mineralisation in multiple locations comparing a variety 
of techniques. Bacterial leach or LocatOre® had better success than other techniques in Victoria 
over 25-100m of transported cover. Using LocatOre® at Honeymoon Well, WA (Ni mineralisation) 
was not successful even though the cover was thinner and other methods still need to be applied.  
Hypergeometric statistics were used to compare techniques. Another aspect of exploration looked at 
regolith carbonate data. Some geochemical trends were observable, but not related to known 
mineralisation; although one region was isolated that requires further investigation. Soil properties 
are being investigated to understand strength of anomaly expression and this is combined with some 
down hole samples to get a 3D picture of the potential geochemical dispersion. 

Environmental research involved geochemical mapping of surface materials around the mine site to 
identify high levels of potentially hazardous elements. A bioavailable extraction was used to 
evaluate health risks. Although total As compositions were high, bioavailable As was very low and 
not correlated to the total values. The results have significant implications for exposure assessments 
based on total values.  Regional background samples were used to understand the mineral phases and 
soil properties associated with As. Arsenic was found to be bound in the organic phase and 
subsequently higher in the surface soil horizons.   

Relevant Work Exper ience 
I have significant experience in various field and laboratory environments, primarily with soil 
geochemistry. Project involvement includes bacterial leach efficacy for Au and Ni-sulphide, calcrete 
as an exploration sampling medium, urban water runoff analysis, mine tailings reclamation, mine 
spoil characterization, soil property determination, non-intrusive soil mapping using ground 
penetrating radar and electromagnetic induction, soil characterization of landslips, oil property 
determination, minesoil reclamation and evaluation, biofumigation analysis of volatiles released 
from Brassica sp. against crop pests, hydroponics/bag culture in various greenhouse fruits, soybean 
oil effects on plant phytotoxicity, resistance to pests, bud dormancy and fruit set. 
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Name :    Andrew Parker 

CRC:      Parker Centre 

 
 
Degree:   PhD 
University:   Curtin University of Technology 
Anticipated Completion: July 2005 
 
Thesis Title: Surface Analysis of Chalcopyrite 
    
Summary of Project  
Chalcopyrite is the most abundant copper sulphide ore. Pyrometallurgical techniques have been 
traditionally employed, however environmental and economic concerns have prompted 
investigations into hydrometallurgical process routes. Treating the ore hydrometallurgically is 
performed either in stirred tank reactors or leaching heaps. However, the copper release rates have 
proved low. The poor kinetics of oxidative chalcopyrite dissolution has been attributed to the 
presence of inhibiting agents on the surface of the chalcopyrite. Various inhibiting species have been 
proposed, including modifications of the chalcopyrite surface (metal-deficient-sulphides) and species 
depositing on the chalcopyrite surface (elemental sulphur, polysulphides and sulphates/jarosites).   

Identification of the species present on the surface has been performed using X-ray Photoelectron 
Spectroscopy (XPS). This technique elucidates chemical concentrations (stoichiometry) and the 
oxidation states of elements, such as copper, iron and sulphur. Analysis of surface species has been 
performed before and after leaching under various conditions. Based upon these species and 
molecular orbital theory, band theory and semiconductor-solution interface concepts, a mechanism 
for the dissolution of chalcopyrite (and its subsequent inhibition) has been developed. The 
mechanism involves sequential oxidative attack on the sulphur atoms of the sulphide via bridging 
water molecules, producing thiosulphate, which leads to the formation of the commonly cited 
leaching products of elemental sulphur and sulphate. The sulphate produced during anaerobic ferric 
chloride leaching, supports the bridging water mechanism, as water remains the only possible source 
of oxygen. To date, all experimental work is consistent with the proposed mechanism.   

·  Klauber, C.,  Parker, A., van Bronswijk, W. and Watling, H, 2001.  Sulphur speciation of leached chalcopyrite 
surfaces as determined by X-ray photoelectron spectroscopy.  International Journal of Mineral Processing, 62, 65-94.  

·  Parker, A, Klauber, C., Kougianos, A., Watling, H.R. and van Bronswijk, W., 2003.  An X-ray photoelectron 
spectroscopy study of the mechanism of oxidative dissolution of chalcopyrite.  Hydrometallurgy, 71, 265-276.   

·  Parker, A., Klauber, C., Stott, M., Watling, H.R. and van Bronswijk, W.  An X-Ray photoelectron spectroscopy study 
of the mechanism of microbially assisted dissolution of chalcopyrite.  International Biohydeometallurgy Symposium, 
September 14-19, 2003 (in print). 

Relevant Work Exper ience 
Analabs – sample preparation, digestion and analysis                     
CSIRO Minerals (Biotechnology) – silver catalysis of sulphides investigation 
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Name :    Abbas Razavimanesh 

CRC:      Parker Centre 

 
 
Degree:   PhD 
University:   Curtin University of Technology 
Anticipated Completion: 2007 
 
Thesis Title: Kinetics of the Oxidation of Thiosulfate in the Presence of Copper and Ammonia for 

Gold Processing 
    
Summary of Project  
The extraction and separation of nickel and cobalt from pressure acid leach (PAL) solutions is 
currently a major research interest, particularly in Western Australia where two new nickel laterite 
projects have recently commenced operation. 
 
It is apparent from the literature review that the two main operating costs for this process are the 
sulphuric acid and the energy required to heat the pulp to the desired temperature (250oC). As an 
alternative to acid injection and steam heating, 

1. use of the in-situ generated sulphuric acid and heat produced during the high temperature 
pressure oxidation of sulphur-bearing have been proposed.  

2. combination of the leaching of the high magnesium fraction of nickeliferous laterite ore with 
the high pressure leaching of the low magnesium fraction of the ore has also been proposed. 

 
As the result of using these techniques, maximizing the extraction of nickel and cobalt, and making 
the most of introduced acid into process is achievable. 
 
The benefits of above circuits may be quantified by means of commercially available software 
packages that are designed for the flowsheet modelling. Some of these include powerful 
convergence algorithms, control loops, background chemical equilibrium, aqueous thermodynamics 
and extensive databases containing information on the physical properties of hundreds of 
components. 
 
Within this context, it is planed to study and model proposed possibilities with the help of existing 
commercial software packages such as SysCAD, Limn, and ASPEN. However, to validate the 
application of these new flowsheets, they will be benchmarked with the experimental data that has 
recently become available. 
 
Relevant Work Exper ience 
Metallurgical engineer for a contract engineering company  
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Name :    Frank Reith 

CRC:      CRC LEME 

 
 
Degree:   PhD 
University:   The Australian National University 
Anticipated Completion: September 2005 
 
Thesis Title: Interactions of Microorganisms with Gold in the Australian Regolith   
    
Summary of Project  
Microorganisms are responsible for the biogeochemical cycling of the majority of elements in the 
environment. The aim of my PhD research is to assess, if the natural microflora living in auriferous 
Australian regolith materials is capable of mediating the dispersion and concentration of gold in and 
around mineralised zones.  
 
Using regolith samples from a gold mine in southeastern New South Wales, I have shown that gold 
is chemically mobile in the regolith and that the microflora can solubilize up to 80 % of gold 
contained in the samples in waterlogged microcosm experiments during a 70-day laboratory 
incubation. Other samples from semi-arid and tropical field sites displayed a similar behaviour. 
Using nucleic acid staining I discovered biofilms on untreated gold grains from several Australian 
sites. Isolation, amplification and separation of 16S rDNA from these biofilms and identification of 
organisms associated with these gold grains through DNA sequencing showed the presence of a 
unique microflora on gold grains and suggests a key role of microorganisms in the accumulation and 
the formation of gold nuggets. I have recently published the first study on the use of showing that 
Bacillus cereus may be used a bio-indicator for gold mineralisation in Australia. In conclusion, my 
research has shown that a microbially mediated cycle of gold appears to exist in the regolith. Future 
applications of this research may lie in the development of geomicrobiological methods for gold 
exploration as well as in the development of a combined bio-solubilisation and bio-accumulation 
plant for gold processing. 
 
Relevant Work Exper ience 
I have worked as a research assistant, research fellow, product and event marketer, tourist-guide in a 
mine, and environmental consultant 
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Name :    Claire Rogers 

CRC:      CO2CRC 

 
 
Degree:   PhD 
University:   Adelaide University 
Anticipated Completion: March 2007 
 
Thesis Title: In Situ Stress Determination for Fault Reactivation Related Seal Breach with Respect 

to Carbon Dioxide Sequestration, Otway Basin, Australia 
    
Summary of Project  
Geomechanical risking of faults has become an increasingly critical part of petroleum exploration 
over the last ten years. Many studies have shown that increases in pore fluid pressure can reduce 
fault strength and ultimately induce reactivation. Reactivation of faults near a CO2 storage site could 
result in leakage of CO2 either to the surface or into undesirable formations such as fresh water 
aquifers. Geomechanical risking of fault reactivation requires the determination of the in situ stress 
field and ambient pore pressures, which are generally obtained from drilling data, as well at the 
mechanical rock properties and orientations of existing faults. 
 
Many geomechanical risking parameters have been developed to determine which fault geometries 
are most likely to be conduits to fluid flow under the current in situ stress field. However, it is 
difficult to empirically determine which parameter best describes the likelihood of a fault to 
hydraulically conductive. Naturally occurring CO2 in the Otway Basin provides an ideal 
environment to test the conductivity of faults. This project aims to test for CO2 leakage at the 
surface due to hydraulically conductive faults cutting the CO2 accumulation. Such leakage is 
determined by sampling the soil and determining CO2 concentrations within the soil. By 
determining which fault geometries are and are not presently conducting CO2 it is possible to 
determine which geomechanical risking parameter best describes the conductivity of the faults. 
 
Relevant Work Exper ience 
Summer 2002/2003:  Vacation student, ExxonMobil 
2003:  Honours student, ExxonMobil  
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Name :    Venny Tjandrawan 

CRC:      Parker Centre 

 
 
Degree:   Honours 
University:   Murdoch University 
Anticipated Completion: December 2005 
 
Thesis Title: The Effect of Silver on Loading of Gold onto Activated Carbon 
    
Summary of Project  
Silver is often leached with gold in cyanide solution, which is then contacted with activated carbon. 
This metal cyanide not only consumes cyanide, but also compete with gold for adsorption onto 
activated carbon, and hence their presence may decrease the recovery gold and also lower the 
adsorption kinetics of gold. 
 
The main purposes of these investigations was to determine what effect the presence of silver 
cyanide complexes in solution may have on the adsorption kinetics and loading capacity of gold by 
activated carbon. The resultant data will then be used to further develop a simulation package 
(SIMCIL) with a more advanced gold and silver leaching and adsorption model.  
 
Experiments have been carried out on the adsorption of gold and silver cyanides onto fresh activated 
carbon, loaded carbon with either gold or silver, and low activity carbon under various initial silver 
and gold concentrations at pH 10, ambient temperature and free sodium cyanide matrix of 250 ppm. 
In summary, activated carbon has been shown to effectively adsorb silver cyanide, but not as 
selectively as gold cyanide. The kinetic rates and loading capacity of silver onto carbon were lower 
compared to gold loading under the same experimental conditions. Moreover, the presence of silver 
did lower the loading kinetics and percentage adsorption of gold onto activated carbon, and hence 
resulted in a higher residual gold concentration in the solution. 
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Name :    Cherie van Wensveen 

CRC:      Parker Centre 

 
 
Degree:   PhD 
University:   Murdoch University 
Anticipated Completion: March 2005 
 
Thesis Title: Kinetics of the Oxidation of Thiosulfate in the Presence of Copper and Ammonia for 

Gold Processing 
    
Summary of Project  
Thiosulfate has been identified as a possible alternative to cyanide in the processing of gold. In the 
presence of ammonia and copper, thiosulfate will oxidise gold to form the gold(I)thiosulfate 
complex which is soluble in aqueous solution. Whilst thiosulfate is cheaper than cyanide it is very 
unstable and is subject to a number of reactions in solution. One of these side reactions is of 
particular concern: oxidation by copper(II), which is present in the system as a catalyst. This reaction 
is quite fast and consumes the majority of the thiosulfate, resulting in poor leaching kinetics and 
ultimately, low gold recovery. As a result, economic viability of this process has yet to be confirmed.  
 
The focus of this project is to gain an understanding of the fundamental chemistry of the system, 
particularly the kinetics of this side reaction with copper. It is hoped that this understanding will 
allow the process to be optimised and a predictive model derived in order to determine the extent of 
oxidation of thiosulfate under various conditions.   
 
Relevant Work Exper ience 
December 1998-February 1999:  Vacation student, Leinster Nickel, WMC 
November 2000-March 2001:  Scientific officer, Nufarm Ltd 
September 2001-November 2001:  Plant operator, EMD Pilot Plant HiTec/Murdoch University 
June 2004-September 2004:  Scientist, BHP Billiton NTC, NSW 
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Name :    Travis Woodward 

CRC:      Parker Centre 

 
 
Degree:   PhD 
University:   Murdoch University 
Anticipated Completion: June 2006 
 
Thesis Title: Operability Assessment of an Industrial Leaching Process 
    
Summary of Project  
Leaching processes act almost invariably as the bottleneck of any hydrometallurgical refinery.  
Hence, there is the challenge to understand the interaction within, and operability of, these processes 
to ensure maximum throughput and stable operation. The leaching process at Kwinana Nickel 
Refinery (KNR) is a process exhibiting the need for an operability assessment. 
 
KNR employs the Sherritt-Gordon process, whereby metals and metal sulphides are leached, under 
pressure, in ammoniacal-ammonium sulphate solution. The leaching takes place in horizontal, 
compartmentalised autoclaves, in which oxygen is fed (in the form of air) to initiate the mineral 
oxidation reactions. Due to the number of different minerals in the leach feed, the nature of the 
aqueous media, and the subsequent homogeneous reactions that take place due to the sulphur 
presence, the leach chemistry is quite complex. As a result, there is the serious need for knowledge 
of how changes in variables such as temperature, reactant concentration, pulp density, and agitation 
affect not only a single autoclave, but also all six interacting autoclaves in the process. 
 
Process operability assessment involves the systematic analysis and optimisation of process 
performance in the presence of variable operation. Within this framework, application of an 
operability analysis to the KNR leaching process will result in: (1) a detailed study of the chemistry, 
(2) steady-state and dynamic models, (3) optimisation of the present process, (4) the design of a 
control system capable of reducing variation in key operating variables, (5) recommendations, if 
warranted, for alterations to the current circuit that will improve process performance. 
 
Relevant Work Exper ience 
2002:  4th year undergraduate internship, Alcoa Kwinana Refinery  
2003-present: PhD project industry partner  
  

 


