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PARKER CENTRE

SUMMER STUDENTS PRESENTATION DAY 2005

Friday 4 February 2005
Loneragan Lecture Theatre; Parker Centre (Murdoch University Campus)

Registration
Welcome by Jim Avraamides, Deputy CEO Parker Centre and
Dan Churach, Parker Centre Education Program Manager

SESSION ONE - Chair Bill Richmond, Curtin University of Technology
Anna Marie Peterson (Supervisor David Ralph); Bugs and their role in extractive metallurgy

Misty-Lee Palmer (Supervisor Julian Johnson); Phenotypic and bioleaching characteristics of
WA mining microbes

Adrian Ho Kah Wye (Supervisor Julian Johnson); Bioleaching and chalcopyrite by mining
microbes

Tea — Science and Computing common room

SESSION TWO - Chair, Julian Johnson, CSIRO Minerals Waterford

Robert Clegg (Supervisor Gamini Senanayake); Leaching of zinc, manganese and iron from
spent zinc-carbon batteries using sulfur dioxide in acidic conditions

Yoko Pranolo (Supervisor Chu Yong Cheng); The recovery of cobalt and lithium from spent
battery leach solutions by solvent extraction

Eric Lukman (Supervisor Nicholas Welham); Leaching of ferrous minerals with organic acids

Danielle Thompson (Supervisor Aleks Nikoloski); The effect of ultrasound on the dissolution of
iron in an ammoniacal carbonate solution

Lunch — Science and Computing common room

SESSION THREE - Chair, David Ralph, Murdoch University

Theresa Janse van Rensburg (Supervisor Dean llievski); Seed preparation for crystallisation
experimentation

Nikunj Shah (Supervisor Professor Gordon Parkinson); In-situ STM characterisation of the
adsorption of metal complexes onto solid surfaces

Nadia Barnes (Supervisor Bill Richmond); The effects of mixing on ferrihydrite formation

Paul Phatara-Atikom, (Supervisor Iztok Livk); Instrumentation and control of a tall column for
thickener experimentation

Break

SESSION FOUR — Chair Jim Avraamides, Parker Centre

Jonathan Childs (Supervisor David Ralph); Regeneration of a vanadium catalyst used in the
petrochemical industry

Phillip Dundas (Supervisor Ron Pleysier); Carbon activity and rate constants

Nay Zin Tun (Supervisors Nimal Subasinghe and Aleks Nikoloski); Application of flotation for
the recovery of fine grained carbon

Kelechi Anyaegbu (Supervisor Frederick Bennett); Re-design of the XPlot software

Mark Woffenden — Interactive session: Summer Job Program review and feedback
Beer, Wine and Cheese Social



Supervisor:
Location:

Description:

Biography:

Kelechi Anyaegbu

Re-design of the XPlot Software

Dr Fred Bennett
CSIRO Minerals

This project involved work on a new software for plotting the data from the X-
ray powder diffraction machine. The major advantage of this software over the
previous one is its flexibility in operating system. Unlike the previous “XPlot”
software, this software is Windows-based and is also compatible with a
Macintosh operating system OS.

The new software will exhibit the feature of exporting and plotting its data in
an Excel spread sheet, and the way the graph is generated can also be
modified.

Although | was born in Perth, | have lived most of my life in Nigeria. | started a
Bachelor of Engineering degree (Mechatronics) at Curtin University of
Technology in 2001, which | will be completing at the end of this year. My
studies at Curtin University have given me a sound grounding in most aspects
of mechanical, computer and electrical engineering.

My career objective is to obtain a valuable engineering experience from
a professional and successful company in the engineering business, and also
offer them the best of my knowledge.

My summer work experience with the Parker Centre has been of great value.
It has helped in improving my project handling skills and also helped in
exposing me to the world of engineering.



Supervisor:
Location:

Description:

Biography:

Nadia Barnes

The Effects of Mixing on Ferrihydrite Formation

Dr Bill Richmond
Curtin University of Technology

The removal of iron from hydrometallurgical residues is a long-standing
problem in many industries. The primary method of removal is to precipitate
the iron out of solution by hydrolysis, which produces iron oxides.

More often than not, the first oxide to hydrolyse out of solution is ferrihydrite.
Ferrihydrite is a poorly crystalline material. The structure and molecular
formula have yet to be determined. Understanding the mechanisms of
ferrihydrite precipitation would be beneficial towards improving processing
conditions in many hydrometallurgical industries.

In this project, several precipitation experiments in batch and continuous
systems were performed in order to determine the structure of the ferrihydrite
product. The form of ferrihydrite produced in each system was identified using
X-ray diffraction techniques. The effects of gentle and intense mixing on the
structure of ferrihydrite formed in both batch and continuous systems were
investigated.

I am studying chemical engineering at the University of Cape Town (UCT) in
South Africa. This year | will be completing my fourth and final year. | would
then like to further my studies by undertaking a Masters in Chemical
Engineering at UCT.

The Parker Centre’s Summer Jobs Program has opened up an entirely new
world beyond what | had imagined. It's been a lot of work, but an amazing
learning experience! This has been a wonderful opportunity. It has revealed
many enriching avenues | could venture into on the completion of my studies.
Beyond this, the program has given me invaluable experience in the research
world!



Supervisors:
Location:

Description:

Biography:

Salvatore Blanco

Gold Leaching with Aqueous Solutions of Sulfur Dioxide
in the Presence of Thiourea

Dr Nursen Guresin, Dr Aleks Nikoloski & Mr Robert Dunne
University of Queensland

The pyrite (FeS,)-bearing primary gold ore from KCGM'’s Fimiston open cut
operation in WA is a refractory ore, requiring additional pre-leaching
treatments other than size reduction to recover economic yields. KCGM roasts
such ore to oxidise the sulfide-bearing minerals, producing a more porous
material that increases lixiviant exposure to gold, thus improving gold
recovery. However, sulfur dioxide (SO,) is a by-product of this procedure,
which has various adverse environmental impacts.

Emissions can be reduced by converting the sulfur dioxide to a number of
commodities, including acids and elemental sulfur. However, aqueous SO,
solutions also have the ability to leach a range of metals, including
manganese, zinc, copper, nickel and iron.

This project investigated the feasibility of using aqueous SO, solutions as a
lixiviant for gold, in the presence of a complexing agent, such as thiourea,
which is stable under acidic conditions. Experiments were performed to test
the effect of SO, concentration, leaching time, temperature and pH conditions
on the reaction.

| am currently entering my Honours (4™) year of an Environmental Science
degree, majoring in Earth Resources, at the University of Queensland (UQ).
My studies have enabled me to complete a number of geology courses,
including structural geology, geophysics and mineralogy, whilst also studying
ecology, botany and pedology. Given my choice of study and appreciation of
both of outdoor and indoor work, my ideal vocation would be as an
environmental officer or working as part of a mine site restoration team.

Vacation employment with the Parker Centre has enabled me to gain more
from my summer vacation than | imagined possible, whilst still allowing me to
enjoy the summer. This job has better prepared me for tackling my Honours
project and given me the opportunity to meet new people, thus improving my
networking capabilities.



Jon Childs

Regeneration of a Vanadium Catalyst Used in the Petrochemical Industry

Supervisor:
Location:

Description:

Biography:

Dr David Ralph
Murdoch University

This talk will encompass the initial gravimetric analysis of the catalyst and its
findings regarding volatile compounds adsorbed onto the support structure, as
well as the differences observed between these structures and how they
affected the results of the gravimetric analysis, and a series of acid digestions
and detergent washings, with several metals other than vanadium being found
in moderate quantities.

The detergent washing showed a rate of sulfur removal higher than that of the
acid digestions, which shows some promise in developing a method to
partially or fully regenerate the catalyst to a condition where it can be reused,
either as a full replacement or mixed in with un-poisoned beads to reduce cost
and wastage.

| am currently starting my third year of a Chemistry/Energy Studies double
degree at Murdoch University. | am also looking at undertaking a
Hydrometallurgy minor if time permits. After I finish this course, | am hoping to
find a position that will allow me to put my skills obtained from both degrees
into use, and at the same time continue learning more about these interesting
areas.

| found this position with the Parker Centre interesting, and a valuable learning
experience, in both the development of my skills in this area and the way in
which research works. | would not hesitate to undertake a similar position at
the Parker Centre or elsewhere if the opportunity were to present itself to me
again.



Robert Clegg

Leaching of Zinc, Manganese and Iron from Spent Zinc-carbon Batteries
Using Sulfur Dioxide in Acidic Conditions

Supervisor:  Dr Gamini Senanayake
Location: Murdoch University

Description:  There are large quantities of spent zinc-carbon batteries present in land fills.
An economical method for recovery of zinc, manganese and iron from waste
zinc-carbon batteries could enable recycling of these batteries.

This project aimed to investigate the optimal conditions for leaching of the
material from spent zinc-carbon batteries using sulfur dioxide (SO,) by
adjusting the acidity, flow rate/SO, concentration, pulp density and
temperature. Since the material had a large partial size range, the material
was separated into 10 separate size fractions.

The fractions were digested and analysed to determine the total percentage of
zinc, iron and manganese in each fraction. It is hoped that each fraction will
be leached and a kinetic model proposed for the overall material.

Biography: | am undertaking a BSc with a major in Applied Chemistry at Curtin University
of Technology. I am currently entering my final semester and will be
graduating mid-year. | plan to look for work and save enough money to move
to Melbourne to undertake an Honours year in synthetic organic chemistry at
a university there.

| have enjoyed my time at the Parker Centre. It has opened my eyes to what
scientific research is like. There is no quick and easy path and more often
than not the path needs to be changed many times before one works
successfully. Research is not a quick process and is often frustrating, but this
is reality, and it's one lesson | learnt while here. | found the independent lab
work enjoyable, giving me an insight into what a job in mineral science is all
about.



Supervisor:
Location:

Description:

Biography:

James Didovich

The Recovery of Magnesium from Hypersaline Waters in the

Eastern Goldfields by Liquid-liquid Extraction

Associate Professor Dr Don Ibana
Western Australian School of Mines

The presence of high quantities of magnesium in the process waters used in
the Eastern Goldfields of Western Australia (WA) 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 these hypersaline waters represents a significant
resource that is yet to be exploited. Seawater has been used as a raw
material in the production of magnesium, and as the magnesium
concentration in the hypersaline waters in the Eastern Goldfields is far greater
than in seawater, potential exists for its recovery.

This project investigated the recovery of magnesium from the hypersaline
waters of the Eastern Goldfields. A review of the literature was undertaken as
the first step and then the recovery of magnesium from these waters by liquid-
liquid extraction was attempted.

I am a final year Bachelor of Engineering (Minerals Engineering) student this
year at Curtin University's WA School of Mines (WASM) in Kalgoorlie.
Growing up in Perth, | was always interested in science but, like many
youngsters, was unsure of what direction to take. In 2001, | attended the
Australian Student Mineral Venture (ASMV) which led to my decision toward a
career in the minerals industry and | has not looked back.

Last summer, | worked for BHP Billiton on Groote Eylandt in the Northern
Territory as an undergraduate engineer. This summer has been my second
period of vacation work, which has proved to be an invaluable opportunity for
developing my research skills and a deep appreciation for research work. The
skills I have developed will no doubt help me when | undertake Honours this
year.



Supervisor:
Location:

Description:

Biography:

Phillip Dundas

Carbon Activity and Rate Constants

Mr Ron Pleysier
CSIRO Minerals

The carbon-in-pulp (CIP) process relies on the adsorption of gold (as a
cyanide complex) onto active carbon. The activity of the carbon has a
significant effect on the rate of gold recovery, the size of tanks required, the
residence time, the amount of carbon needed and the final solution grade.
Therefore it is important to monitor and control the factors that may affect the
carbon activity, such as levels of gold or carbon, fouling or prior gold loading.

The kinetic behaviour of gold adsorption onto activated carbon is often
thought to follow a pseudo first order mechanism, which can be described
graphically by a standard first order plot. But this holds true only within a
relatively narrow range of conditions and time, and results can quickly deviate
from a standard first order mechanism.

However there are empirical kinetic models which describe the behaviour of
CIP systems over a larger range of conditions. Despite the improved
accuracies of these models under most normal conditions, outside these
conditions each model will eventually begin to vary from the true behaviour of
the system. It is therefore important to establish a means of determining which
model is most appropriate for a given set of conditions.

| am enrolled in an Applied Chemistry/Chemical Engineering double degree at
Curtin University of Technology. | have just finished my BSc and have two
more years of engineering to complete.

Whilst on my summer vacation work with the Parker Centre, | was given
considerable freedom in the work | did on my project. The summer work
helped show me the inner workings of a professional research institute and
gave me a far greater understanding of areas of the gold processing industry.

Ultimately | am not entirely sure which direction | wish to move in once | finish
my studies. However | have found that minerals processing and extractive
metallurgy are definitely of interest, and | feel that this vacation work will help
me considerably in finding a job in this area should | so choose it.



Supervisors:
Location:

Description:

Biography:

Adrian Ho Kah Wye

Bioleaching of Chalcopyrite by Mining Microbes

Dr Julian Johnson & Ms Felicity Caracatsanis
CSIRO Minerals

Microbial leaching (bioleaching) has been recognised as a feasible method of
metal recovery since the early 1980s. To date, over 15 mines worldwide have
employed this environmentally friendly technology to extract valuable metals
from low grade ore.

Bioleaching performed in the labs at CSIRO Minerals initially involves shake
flasks before scaling up to larger reactors, including stirred tank and bubble
column bioreactors. The work undertaken in this project involved enrichment
of the ore sample, adaptation of foreign microbes to the ore sample and
microbial leaching.

| am a recent graduate of Murdoch University, majoring in Biotechnology. |
chose to study biotechnology because it is a generalised field with enormous
potential for development in the near future and the degree also allows entry
into specialised study areas. In addition, | am interested in biology and the
environment.

My summer employment in the Parker Centre has been a beneficial
experience as a stepping stone for future employment. Besides helping to
develop laboratory skills, this project has allowed me to work cooperatively in
a research environment and expand my knowledge and analytical skills. The
work has also sparked my interest in environmental microbiology. | truly
enjoyed my experience at CSIRO Minerals and would like to thank everyone
who helped me.

I am now looking into possible career paths to gain more work experience
before probably doing further studies, preferably in environmental
microbiology or molecular biology.



Theresa Janse van Rensburg

Seed Preparation for Crystallisation Experimentation

Supervisor:  Dr Dean llievski
Location: CSIRO Minerals

Description: A series of experiments were scheduled at CSIRO Minerals to investigate
gibbsite precipitation, in particular nucleation, which requires seed with a low
fines content. This seed can be prepared using a cyclosizer, however, it only
produces about 2-20g per run, and 3kg of each size fraction was required.

This project involved determining the optimal running conditions that would
produce quality seed in the available time, and then running the cyclosizer for
the necessary time period. The project also investigated whether old seed
could be combined with the expected new seed. A water recycling system to
reduce the wastage due to extensive use of the cyclosizer also had to be
implemented.

Process modelling was also undertaken. Certain precipitation experiments
have to take place in conditions of constant concentration: this is controlled by
measuring the conductivity. As the accumulation of solids affects the
measured conductivity values, the conditions at which this would be
problematic had to be determined by modelling the system.

Biography:  This year | will complete my fourth and final year of a BSc in Chemical
Engineering at the University of Cape Town in South Africa. This has been
both a challenging and enjoyable degree, which has taught me many valuable
skills. | am interested in finishing Masters before pursuing a career in this field.

The Summer Jobs Program has given me an insight into what a career in
research entails, as well as the current research that is taking place in the
Parker Centre. The knowledge | have gained will assist me in making
important career decisions in the near future. Having lived in South Africa all
my life, this was my first trip to Australia and | am grateful for this opportunity. |
have had a wonderful experience over the past eight weeks. During my stay in
Perth | have met many people, made good friends and seen many places. |
have enjoyed the beaches and the friendly atmosphere and would gladly
return in the future.



Supervisor:
Location:

Description:

Biography:

Eric Lukman

Leaching of Ferrous Minerals with Organic Acids

Dr Nicholas Welham
Murdoch University

This project aimed to improve the quality and value of particular ferrous
minerals by removing as much iron as possible by hydrometallurgy (leaching).
The leaching solution used was mainly oxalic acid, and after the sand was
leached, 5% hydrochloric acid was used to remove any of the iron that had
been precipitated and giving the total iron that had been removed.

The concentrations of oxalic acid used were 0.1M, 0.5M and 1M. 1M oxalic
acid gave the most successful rate of iron leaching. The experiments were re-
run at elevated temperature to see whether it gave a higher rate of dissolution
of iron.

The solids that were leached were compared with the original sample by using
X-ray diffraction (XRD) to see whether there were phase changes during
leaching. It was found that there were no phase changes, suggesting
congruent dissolution.

I am currently in the final year of a Chemical Engineering/Applied Chemistry
double degree at Curtin University of Technology. | chose this course because
| enjoyed doing chemistry. | plan to finish my course and then undertake
Honours or find a job in Australia or abroad. | hope to be able to work in an oil
and gas company or a mineral processing company in the future.

The summer vacation job in the Parker Center has been a great experience
for me. This environment is different from the usual university life. In this job |
got the experience of taking the full responsibility for how this project went and
working as a team with my supervisor. | also gained some really useful input
and advice from my supervisor which | can use in my career. Most of all, |
enjoyed it very much because it give me experience that | will need in the
future.



Misty-Lee Palmer

Phenotypic and Bioleaching Characteristics of WA Mining Microbes

Supervisor:
Location:

Description:

Biography:

Dr Julian Johnson
CSIRO Minerals

Bioleaching is the solubilisation of mineral ores, assisted by the action of
microbes. Microbes that are native to the mineral ore are best adapted to it
and thought to be the most effective in bioleaching the mineral. The
identification and characterisation of novel mining microbes is important for
the advancement of bioleaching processes and has been central to this
project.

Chalcopyrite (CuFeS;) samples taken from the Nifty mine in Northern WA
were enriched for microbes, which were then characterised for energy
substrate metabolism, pH range, growth temperature range and metal
resistance. The leaching potential of the microbes was then investigated by
inoculation onto 3% w/v CuFeS, concentrate and sampling periodically to
measure pH, Ey, Fe?" and total Fe, Cu and S.

This project was successful in demonstrating that in shake flask leaching
tests, increased copper extraction from CuFeS, concentrate was achievable
by utilising native microbes, compared with either standard laboratory
microbes or abiotic (no microbe) systems.

Encouraged by an interest in microbiology and genetics, | completed a
Bachelor of Science (Molecular Genetics) at Curtin University in 2003 and
undertook an Honours project at CSIRO Minerals in 2004 with the Leaching
and Biotechnology group. The aspects of this project that interested me most
were characterising novel mining microbes and identifying genes that affected
their leaching capabilities. After completing Honours, | began the Parker
Centre’s Summer Jobs Program, which has allowed me to investigate the
chalcopyrite leaching capabilities and characteristics of native microbes that |
isolated during Honours. This employment has further developed my interest
in research and given me valuable industry experience.

In February 2005, | will begin a PhD project at the Telethon Institute of Child
Health Research investigating gene expression in childhood leukaemia.



Supervisor:
Location:

Description:

Biography:

Anna Marie Peterson

Bugs and Their Role in Extractive Metallurgy

Dr David Ralph
Murdoch University

The experiments conducted in this project have involved chemolithotrophic
bacteria which belong to the ferrooxidans family. They are organisms which
derive their energy from oxidising inorganic molecules such as iron.

These bacteria with their iron oxidising capabilities can be genetically
manipulated and one day could be used for pre-treating low grade ores
without the harmful pollution associated with the traditional techniques such
as smelting and roasting. However, before this happens, a range of trial
experiments is essential to determine the behaviour of the bacteria and to
cultivate a better understanding of something which scientists hold the ability
to manipulate. Little is known of the ferrooxidans and it is through several
elimination processes that a bacterial culture of desirable attributes can be
selected as the most economical answer to geochemical waste treatments.

In this long downstream process, the work in this project has focused on the
primary stage of purification and cultivation of the ferrooxidans with microbial
techniques.

| am currently completing my final year of a Biomedical Science/Molecular
Biology degree at Murdoch University. | have previously studied in Singapore
and graduated with a diploma in Biotechnology.

What | appreciate about this experience in the Parker Centre is the chance to
deal with real life situations in research laboratories and the unique fusion of
biology with chemistry and extractive metallurgy. Moreover, | am thankful for
the faith that the organisers of the Summer Jobs Programs have in us in that
they are able to provide us with the freedom to expand our own ideas and to
navigate through our experiments with their constant guidance. This is a
privilege that is not given during normal university teaching techniques where
we as students do as lecturers instruct us to. To receive such certitude is an
immeasurable benefit to us and | am supportive that what this job has given
me is what a real education is.



Supervisor:
Location:

Description:

Biography:

Paul Phatara-Atikom

Instrumentation and Control of a Tall Column
for Thickener Experimentation

Dr Iztok Livk
CSIRO Minerals

The development of control strategies for industrial thickeners is on-going
research conducted by the Parker Centre. The thickener control project
involves formulation and validation of a thickener model, the design of a
control strategy for thickeners and practical implementation of the control
design using a continuous tall column.

To complete the last stage of the thickener control project, a tall column
needed to be configured to allow the continuous monitoring of process
variables.

This project aimed to achieve this by the following:

- experimental work for selecting and testing (including -calibration)
instrumentation
hardware and software integration through LabVIEW for monitoring
process variables relevant for control strategies
trials to test the performance of the continuous process.

I completed a Bachelor of Engineering in 2003 at the University of Western
Australia. My degree was in the field of electrical and electronic engineering
with electronics and control majors. In 2004 | undertook a Bachelor of
Engineering Science in the field of instrumentation and control at the
Rockingham Campus of Murdoch University. This year | will be completing a
Masters of Engineering in the field of instrumentation and control.

With the completion of my studies, | hope to head into the automation control
field, in any industry, whether it be ships, motor vehicles, assembly lines or
production/process lines.

The Parker Centre® Summer Job Program experience has been different as
the staff at CSIRO Minerals are mainly scientists, with not many engineers
especially electrical engineers, and so there was a dependence on me to
know my field well.



Yoko Pranolo

The Recovery of Cobalt and Lithium from Spent Battery

Supervisor:
Location:

Description:

Biography:

Leach Solutions by Solvent Extraction

Dr Chu Yong Cheng
CSIRO Minerals

The increased demand for portable electronic equipment such as cellular
phones, notebook computers and video cameras greatly stimulates the
production and consumption of portable batteries. Recycling of spent batteries
is an important issue due to the pollution of the environment and the recovery
of valuable metals from the batteries.

Several hydrometallurgical processes to recover metals from different types of
batteries have been reviewed. The purification and concentration of lithium
and cobalt from leach solutions using solvent extraction technology has been
the focus of this project.

Metal pH isotherms were determined using novel organic systems with
commercially available extractants and synergist. Remarkable synergistic
effect was observed and a new solvent extraction process for the recovery of
cobalt and lithium from spent batteries has been developed.

I completed high school in Indonesia in 1999 and came to Australia in the
same year. | started a Bachelor of Engineering (Chemical Engineering) double
degree with a Bachelor of Science (Applied Chemistry) course at Curtin
University of Technology in 2001. | am currently in the final year of this
degree.

My future plans include finishing my degree and getting work experience for a
few years before pursuing a Masters or PhD degree. In the future, | would like
to work in petroleum or mineral industries based in Australia or aboard.

The summer vacation job in the Parker Centre has been a great experience
for me. In this job, | was able to gain lots of useful experience, which will be
needed for my future study and career. It was wonderful to have a great
project and supervisor, which has greatly sharpened my knowledge and skills.



Nikunj Shah

In-situ STM Characterisation of the Adsorption of Metal Complexes

Supervisor:

Location:

Description:

Biography:

onto Solid Surfaces

Professor Gordon Parkinson
Curtin University of Technology

Activated carbons consist of porous carbons with added active surface
chemical groups. Australia imports 3500 tonnes/year of activated carbon (AC)
for the carbon-in-pulp (CIP) gold extraction process. Most of this is made from
coconut shell which is sufficiently hard to be used for the CIP process. But
now, a new raw material has been used to make AC in Curtin University
laboratories, one that is an Australian waste material.

The term activated carbon defines a group of materials with highly developed
internal surface area and porosity, and hence a large capacity for adsorbing
chemicals from gases and liquids. Activated carbons are extremely versatile
adsorbents of industrial significance and are used in a wide range of
applications which are concerned principally with removal of undesired
species by adsorption from liquids or gases, in order to effect purification or
the recovery of chemical constituents.

Due to the importance of AC in the mining and gold industry, the tests in this
project were carried out using gold and mercury complexes.

I have recently completed a Bachelors degree in Chemistry at Curtin
University of Technology. | will now undertake an Honours project at Murdoch
University in the Department of Physics with Professor Steve Thurgate.

This year has far exceeded my expectations. First | did a project that opened
my eyes to a whole new world of nanochemistry and nanotechnology. | then
got the opportunity to work on a summer project in the Parker Centre. This
was a project that could be applied to the real world through its applications in
the mining industry. Through this project | was able to see the amount of work
that had to be put in, not only as an individual but as a team, dealing with
different instruments, applications, insights and perspectives which on my
own, | wouldn®have thought about. The Summer Jobs Program has opened
doors for me into fields and areas that | had been ignorant of before.



Supervisor:
Location:

Description:

Biography:

Danielle Thompson

The Effect of Ultrasound on the Dissolution of Iron
in an Ammoniacal Carbonate Solution

Dr Aleks Nikoloski
Murdoch University

The Caron process combines roasting and leaching techniques to selectively
reduce the desired metal oxides found in laterite ores to metal and dissolve
the metal (eg nickel and cobalt) in an ammoniacal carbonate solution.

Previous experimental work has shown that in a complex ammoniacal
carbonate solution, the dissolution of iron is hindered by the formation of a
solid product layer which prevents the leaching process from continuing. This
process is referred to as passivation and is observed electrochemically by a
sharp decrease in current density recorded with potential applied through the
cell. The formation of a passive layer on a metal is quite significant to the
minerals industry as lower leaching rates result in lower metal recoveries.

This project investigated sonofication as a possible solution to the issue of
poor iron dissolution. The application of ultrasound to the reacting system has
the potential to detach the product layer from the electrode surface, thereby
increasing the rate of dissolution and consequent metal recovery. The
concentrations of ammonia, cobalt(ll) and cobalt(lll) in the complex solution
were also investigated as factors affecting the dissolution of iron.

| have recently completed a Bachelor of Science (Applied Chemistry) at Curtin
University of Technology. This year | intend to undertake Honours. The focus
of my research project as yet is undecided, though | hope to continue on with
work that is related to the minerals industry.

This is my second opportunity to take part in the Summer Jobs Program and |
have found both experiences as equally rewarding and enjoyable as the other.
One of the wonderful things about the program is the opportunity it gives
undergraduate students to explore research for themselves, to use the
knowledge they have gained during their studies and apply it to a research
topic that you can®find in a textbook. This job gives you the chance to explore
your own imagination and test your thinking.



Nay Zin Tun

Application of Flotation for the Recovery of Fine Grained Carbon

Supervisors:
Location:

Description:

Biography:

Dr Nimal Subasinghe & Dr Aleks Nikoloski
Murdoch University

The latter stages of gold ore processing involve leaching and adsorption of
dissolved metals using carbon and stripping the valuable metals from the
carbon. Common applications would be to add the carbon to stirred tank
reactors, where significant attrition occurs, generating fine sized gold-loaded
particles, which cannot be screened out and report to the tailings.

This project aimed to make use of the naturally hydrophobic behaviour of the
carbon to recover both the valuable gold and the attritioned carbon that are
usually lost to the tailings by simple flotation techniques.

Experiments were carried out based on work previously done by others and
the available literature. The effects of different collectors on the recovery rate
of the carbon were studied. If the use of these collector/collectors and the
flotation conditions using them were refined, a reduction in the gold losses
associated with carbon fines could be achieved.

I am currently in the final year of a Bachelor of Engineering (Chemical
Engineering) degree at the Curtin University Technology. | chose this course
because of my interest in chemistry and the wide range of opportunities that
exist for chemical engineers in industries such as the mineral processing and
refining, pharmaceutical, oil and gas industries among many others.

| would then like to follow a career path in the minerals industry. | enjoy the
challenges presented by this industry. However, | have not yet decided the
specific area that | would like to specialise in.

The Summer Jobs Program has allowed me to put the knowledge and skills |
have learnt into practice in addition to allowing me to experience the research
industry. | enjoyed the aspect of this program in which my ideas, interests and
difficulties could be expressed freely and guided in the right directions by a
supervisor. The hands-on experience combined with an excellent working
environment has allowed me to become a more independent person and grow
professionally.



