
2022-2023 

 

School of Chemical Engineering   
UQ Summer Research Project  
 
 

Project title:  Recovery of lithium from spodumene by inorganic salts baking 
process 

Project duration: 10 weeks 
 

Description: Global lithium demand has risen significantly due to astronomical 
usage in battery industry in recent years, especially post COVID time.  
Given high lithium content (8.1% of Li2O as pure phase), spodumene 
(Li2O*Al2O3*4SiO2) is the main mineral ores to produce the lithium 
carbonate or lithium hydroxide. All of Australia’s current resources 
and production are from lithium minerals, chiefly spodumene, though 
other Li-bearing minerals such as lepidolite are also present. This 
project aims to explore the different inorganic salts (NaCl, CaCl2,KCl 
and CaO) on extraction of lithium from spodumene feed ore via 
baking process.  
 

Expected 
outcomes and 
deliverables: 

Summer scholars will gain skills in teamwork, lab techniques, 
equipment operation, data collection and analysis, presentation skills, 
and may have an opportunity to generate publications from this 
research.  Students will be expected to produce an oral presentation 
at the end of their project. 

Suitable for: This project is most suitable for students with a background in 
metallurgical engineering, chemical engineering and materials 
engineering. 

Primary 
Supervisor: 
 

Dr Hong Peng (h.peng2@uq.edu.au) 

Further info: If you are interested, please meet with Dr Hong Peng 
(h.peng2@uq.edu.au) to discuss the project. 

 

https://researchers.uq.edu.au/researcher/8382


2022 - 2023  
 

School of Chemical Engineering   
UQ Summer Research Project 
 

Project title:   Synthesis of hierarchical structured zeolites via 
nanobubble template  

Project duration: 10 weeks 
 

Description: Utilising the soft or hard templates, the zeolites with the hierarchical 
structure can be synthesized to increase its mesoporosity which can 
boost its ion-exchange capacity and gas adsorption efficiency. 
This project aims to explore the application of nanobubble to control 
the zeolite nucleation process. Nanobubbles can persist in water for 
long periods of time. Those with radii of 200–500 nm has been shown 
to remain stable for over days. Because of their long lifetime in 
aqueous system, nanobubbles can migrate with the solvent flow and 
provide continuous gas supply for the dissolution phase. 
 

Expected 
outcomes and 
deliverables: 

Summer scholars will gain skills in teamwork, lab techniques, 
equipment operation, data collection and analysis, presentation skills, 
and may have an opportunity to generate publications from this 
research.  Students will be expected to produce an oral presentation 
at the end of their project. 

Suitable for: This project is most suitable for students with a background in 
metallurgical engineering, chemical engineering and materials 
engineering. 

Primary 
Supervisor: 
 

Dr Hong Peng (h.peng2@uq.edu.au) 

Further info: If you are interested, please meet with Dr Hong Peng 
(h.peng2@uq.edu.au) to discuss the project. 

 

https://researchers.uq.edu.au/researcher/8382


2022 - 2023  

School of Chemical Engineering   
UQ Summer Research Project 
 
Project title:  Spatiotemporal modelling of implant osseointegration and 

mechanotransduction 
Project duration: 10 weeks 

 
Description: This project is in collaboration with Drs Pingping Han and Melanie 

Robitaille. Titanium implants are frequently used for the replacement 
of teeth yet exhibit poor osseointegration in 10-20% of cases, leading to 
disease and removal. Improved implant osseointegration has been 
achieved by etching titanium implant surfaces, possibly by lowering the 
energy barrier for cells to adhere and proliferate. Using gingival 
fibroblasts, the initiating cell type in dental implant integration, this 
project combines gene editing, mechanosensitive ion channels, 
biomaterials culture, and computational modelling to discover the 
mechanisms and kinetics controlling titanium osseointegration. The 
improved understanding of how cells sense and respond to the 
modified titanium surface mechanics will lead to the design of improved 
medical implants. 

Expected outcomes 
and deliverables: 

The student’s project will focus on image analysis and computational 
biology. The student will program new live-video image analyses to 
detect lab-grown tissue formation on biomaterials implants using an in-
incubator fluorescence microscope, and then leverage this 4D data to 
build a simple spatiotemporal mathematical model of biomaterial-
mediated cell proliferation and migration into tissue (e.g. reaction-
transport models). While we expect the applicant to have some 
experience in these methods (either through coursework or 
extracurricular interests), this project will provide the student with a 
substantial opportunity to upskill in these industry-relevant bioprocess 
engineering skillsets, and collaborate with life scientists.  

Suitable for: Primarily, we are looking for an engineering student with some 
experience in programming software for data analysis and differential 
equation simulations (Python, MATLAB, R, etc). An ideal candidate 
would know how to perform some level of bio-image or medical image 
analysis and would have prior experience in designing, implementing, 
presenting, and validating models comprised of systems of PDEs. 

Primary Supervisor: 
 

Dr Mark Allenby 
 

Further info: Please contact Mark for further information: m.allenby@uq.edu.au  

 
 

https://researchers.uq.edu.au/researcher/31837
mailto:m.allenby@uq.edu.au


2022 - 2023  

School of Chemical Engineering   
UQ Summer Research Project 
 
 
Project title:  Development of perfused neurovascular phantoms for 

unruptured intracranial aneurysms 
Project duration: 10 weeks 

 
Description: This project is in collaboration with Chloe De Nys, Senior 

Neurosurgeon Craig Winter, and the Herston Biofabrication Institute. 
Surgical treatments of cerebrovascular conditions, such as intracranial 
aneurysms, are difficult to optimise for patient-specific conditions due 
to the variety of presentations and low margin for error. The ability to 
trial different medical, endovascular or surgical approaches on patient-
specific presentations prior to open craniotomy could develop better 
therapies, but no models recapitulate cerebrovascular: (1) anatomy (2) 
mechanics and (3) biology simultaneously, all of which influence long-
term treatment success rates. These cerebrovascular models would 
help solve fundamental questions of whether to operate, when to 
operate, and how to operate. 

Expected outcomes 
and deliverables: 

The student’s project will focus on developing perfused 
neurovasculature phantom models of normal patients or patients 
presenting unruptured intracranial aneurysms. These phantom models, 
made in collaboration with Chloe De Nys, will utilise computer-aided 
design (CAD), 3D printing and rapid prototyping technologies, and 
experimental and possibly numerical fluid dynamics techniques. This 
will allow the student to upskill throughout these areas of direct 
relevance to the emerging medical engineering discipline.  

Suitable for: Primarily, we are looking for an engineering student with some 
experience in computer aided design and rapid prototyping (AutoCAD, 
3D printing). Secondarily, we are looking for an engineering student 
who has executed FEA simulations of biofluid mechanics. An ideal 
candidate would have demonstrated all or several of these capabilities 
through prior coursework or extracurricular activities in their CV. 

Primary Supervisor: 
 

Dr Mark Allenby 
 

Further info: Please contact Mark for further information: m.allenby@uq.edu.au  

 
 

https://researchers.uq.edu.au/researcher/31837
mailto:m.allenby@uq.edu.au


2022 - 2023  

School of Chemical Engineering   
UQ Summer Research Project 
 
Project title:  Mechanically Programmable Cell Culture Platforms for Cell and 

Tissue Modelling 
Project duration: 10 weeks 

 
Description: This project is in collaboration with Assistant Professor Hon Fai Chan 

at the Chinese University of Hong Kong (CUHK) and aims to develop 
culture platforms with architected spatiotemporal mechanical stimuli 
which can shape bespoke tissue patterning. This project will focus on 
the computational modelling and design of mechanoactive bioreactors 
and the prediction of cell and tissue formation dynamics on these 
platforms. Ultimately, this project aims to produce culture platforms 
which enable the controlled, predictable growth of more functional 
tissue without the need for artificial and expensive growth factors, 
lowering future barriers in tissue biomanufacturing. 

Expected outcomes 
and deliverables: 

This project will provide training in methods of computational analyses 
of biomedical engineering and tissue engineering data, and 
computational modelling of biopharmaceutical and biomedical cell 
therapy expansion platforms. The student, across the 10 week 
placement, is expected to design an initial modelling framework or 
develop an existing modelling framework, with direct doctoral 
supervision, for a mechanoactive bioreactor. The student also has 
scope to fabricate the designed bioreactors. This project will have 
regular catch-ups with our Hong Kong collaborators engineering and 
using the bioreactors, which provides international exposure.  

Suitable for: Primarily, we are looking for an engineering student who has 
experience in computer aided design and mechanical FEA modelling 
software (e.g. Ansys, AutoCAD, or etc). Secondarily, we are interested 
in candidates who have rudimentary programming experience 
(MATLAB, Python, or R) and who are dedicated to learning FEA 
modelling software within this project. The best candidates would 
have experience in both. 

Primary Supervisor: 
 

Dr Mark Allenby 
 

Further info: Please contact Mark for further information: m.allenby@uq.edu.au  

 
 

https://researchers.uq.edu.au/researcher/31837
mailto:m.allenby@uq.edu.au


2022 - 2023  

School of Chemical Engineering   
UQ Summer Research Project 
 
Project title:  A Social license and acceptance of future fuels 

Project duration: 10 weeks 
 

Description: Hydrogen and biogas have been identified as important energy 
sources to help the world decarbonise. However, social 
acceptance of these technologies is crucial in advancing the 
application and their mainstream use in society. We anticipate 
there will be several concerns that emerge from Australian 
communities in relation to the introduction of these fuels in 
Australia’s future fuels energy-mix.  
This project aims to use existing data sets to explore the 
• levels of social acceptance, specifically towards biogas 
• The heterogeneity in social acceptance to biogas and 
hydrogen   

Expected 
outcomes and 
deliverables: 

Scholars will develop their skills in 
• literature review and analysis 
• report writing 
• Writing survey methods and preparing results from 
statistical analysis 
• Statistical analysis of survey data   
• Presentation and networking. 
It is expected that by the end of the project, students will 
successfully generate a written report (or journal article) and oral 
presentation. Through the support of their supervisor, they will be 
asked to present their findings and recommendations to a 
number of government and industry stakeholders with support of 
their supervisors.  

Suitable for: This project is seeking students who have excellent 
communication skills – both oral and written. 
Interest in energy and societal acceptance also important. 
Knowledge or interest in statistical analysis using STATA software 
is an advantage. 
This project is open to applications from UQ enrolled students. 

Primary 
Supervisor: 
 

Prof Peta Ashworth 
 

Further info: p.ashworth@uq.edu.au 
 

 
 

https://researchers.uq.edu.au/researcher/3455
mailto:p.ashworth@uq.edu.au


2022 - 2023  

School of Chemical Engineering   
UQ Summer Research Project 
 
Project title:  Deliberative engagement processes on the role of future fuels in the 

future low-carbon energy mix in Australia 
Project duration: 10 weeks 

 
Description: Hydrogen and biogas have been identified as important energy sources 

to help the world decarbonise. However, social acceptance of these 
technologies is crucial in advancing the application and their 
mainstream use in society. We anticipate there will be several concerns 
that emerge from Australian communities in relation to the 
introduction of these fuels in Australia’s future fuel energy-mix.  
This project aims to use existing data sets to explore the 
• levels of social acceptance, specifically comparing communities 
of place and interest across Australia.  
•           How does social identity and group identity reveal itself in 
deliberations? 
And/or similar related research questions 

Expected outcomes 
and deliverables: 

Scholars will develop their skills in 
• literature review and analysis 
• report writing 
• Writing survey methods and preparing results from qualitative 
analysis of existing data sets  
• Presentation and networking. 
It is expected that by the end of the project, students will successfully 
generate a written report and oral presentation. Through the support 
of their supervisor, they will be asked to present their findings and 
recommendations to a number of government and industry 
stakeholders.  

Suitable for: This project is seeking students who have excellent communication 
skills – both oral and written. 
Excellent knowledge of Microsoft Office – Word, Excel and Powerpoint.  
Knowledge or interest in qualitative analysis using NVIVO software is 
an advantage. 
This project is open to applications from UQ enrolled students. 

Primary Supervisor: 
 

Prof Peta Ashworth 
 

Further info: p.ashworth@uq.edu.au 
 

 
 

https://researchers.uq.edu.au/researcher/3455
mailto:p.ashworth@uq.edu.au


2022 - 2023 

School of Chemical Engineering   
UQ Summer Research Project 
 

Project title:  Rejuvenating adult mesenchymal stem cells for enhanced 
therapeutic use  

Project duration: 10 weeks 
 

Description: Mesenchymal stem cells (MSC) are in low abundance in adult body 
tissues.  With increased age, their abundance decreases even further. 
Autologous MSC therapy typically relies on isolating and expanding 
these cells prior to their therapeutic use. Rejuvenating these aging 
stem cells is an important strategy for generating the numbers of cells 
needed for an effective therapy.  This project will explore the use of 
heparan sulfate compounds as cell culture media additives to support 
MSC growth.  
 

Expected 
outcomes and 
deliverables: 

Scholars will gain important skills in teamwork, stem cell-related 
laboratory techniques and the use of related equipment, data 
collection, analysis, reporting, and presentation skills. There may be 
an opportunity to publish data from this project.  An oral presentation 
on the project outcomes to the laboratory is expected at the end of 
the project. 

Suitable for: This project is most suitable for students with a background and 
some experience in cell biology and biochemical engineering. 
 
Mandatory Immunisations: For this role, the scholar will be 
required to provide evidence of immunisation against 
Hepatitis B due to working on human cells. 
 

Primary 
Supervisor: 
 

Prof Simon Cool (s.cool@uq.edu.au) 

Further info: If you are interested, please meet with Prof Simon Cool 
(s.cool@uq.edu.au) to discuss the project. 

 
 

https://researchers.uq.edu.au/researcher/34187


2022 - 2023  

School of Chemical Engineering   
UQ Summer Research Project  
 
Project title:  Conversing notorious CO2 into valuable chemicals by 

photoelectrocatalysis 
 

Project duration: 12 weeks 
 

Description: The carbon dioxide (CO2) now has been regraded as a devil for our 
society development due to the extreme weather (e.g., flooding, heat 
wave, bush fire) caused by greenhouse effect of CO2. Despite, CO2 

actually plays one of the most important roles in the whole ecology as 
the only carbon source for photosynthesis. Actually, CO2 can be used as 
a cheap and abundant feedstocks to produce valuable chemicals like 
CH3OH, C2H4 and other hydrocarbons. The aim of this project s to realize 
efficient and selective CO2 conversion via photoelectrocatalytic process. 
This project is proposed based on the research strength of Dr Zhiliang 
Wang and Prof Lianzhou Wang in the area of renewable energy 
conversion field. Dr Zhiliang Wang is an ARC DECRA Fellow and Prof 
Lianzhou Wang is a prestigious ARC Laureate Fellow, both of who are 
experienced in materials design and device fabrication. 
In this program, organic modified photoelectrocatalyst will be achieved 
with grafting of suitable small organic molecular. In this way, it will tune 
the surface property and the surrounding environment, which is 
regraded as the most determinable factors in CO2 conversion process. 
 

Expected outcomes 
and deliverables: 

Via the engaging of this project, the applicant will gain a serial of 
benefits which cannot be delivered by other pathways. 
1. Cutting-edge knowledge of renewable energy. This project is focused 
on the most challenging and most active research frontier. Engaging 
into this project, the applicant can accumulate new knowledge about 
materials science, catalysis and advanced characterizations. It will 
largely expand the marginal of the applicant’s knowledge. 
2. Data collection and analysis. The applicant will get the chance to 
handle the advanced instrument and collect data. Further data analysis 
training will be provided to extra useful information from the raw data. 
3. Potential paper. 
 
The applicant is expected to give a presentation at the end of this 
project. 
 

Suitable for: Year 3-4 

Primary Supervisor: 
 

Dr Zhiliang Wang  
 

Further info: Zhiliang.wang@uq.edu.au 

 

https://researchers.uq.edu.au/researcher/18511


2022 - 2023  

School of Chemical Engineering   
UQ Summer Research Project  
 
 
Project title:  Modelling flooding dynamics in gas diffusion electrodes for 

electrochemical CO2 conversion to CO 
Project duration: 10 weeks  
Description: Burning fossil fuels and the traditional source of energy causes 

excessive emissions of greenhouse gases (e.g., CO2) and accelerates 
climate change. Electrochemical CO2 reduction (CO2R) is one of the 
most promising CO2 conservation and recycling technologies. The 
adoption of gas diffusion electrodes (GDEs) for CO2R enables the 
continuous high-current density. In a GDE, the CO2 gas diffuses through 
a porous gas diffusion layer (GDL) to the electrode-electrolyte interface 
inside the catalyst layer (CL). However, the liquid electrolyte flooding 
into the GDL pores could lead to the GDE failure. The objective of this 
project is to fundamentally understand the flooding dynamics in the 
GDE by a multi-physics model, and seek effective strategies to prevent 
this failure. 

Expected outcomes 
and deliverables: 

Scholars could gain skills in literature survey, data collection and 
analysis, computational model knowledge and report/paper writing. 
They will have an opportunity to generate publications from their 
research.  Students will be expected to produce a report and oral 
presentation at the end of their project.   

Suitable for: 1. A UQ enrolled 3-4 year student in a relevant discipline area, such as 
Chemical Engineering, Computational Modelling, Physics or 
Mathematics. 
2. Proven strong desire to learn new skills and demonstrated initiative. 
3. Knowledge in modelling of physical systems using CFD/DEM and 
other methods is desirable. 

Primary Supervisor: 
 

Dr. Erlei Li 
 

Further info: Please contact Erlei Li Erlei.li@uq.edu.au for further information. 
Getting in touch prior to submitting an application is welcome. 

 
 

mailto:Erlei.li@uq.edu.au


2022 - 2023  

School of Chemical Engineering   
UQ Summer Research Project  
 
Project title: Super-Lubricating Biopolymers 

Project duration: • 10 weeks during summer vacation 
• Approximately 30 hours/week 
• This project is lab-based and in-person attendance is required 
 

Description: This project will develop the potential for use of low gel strength 
gelatine. This will be achieved through systematic investigation of 
lubrication properties as a function of gelatine properties, ionic strength 
and pH. The aim is to use gelatine, which has similarities to one 
component of human saliva, to mimic the exceptional lubricating 
properties of whole human saliva. A highly lubricating saliva mimic is 
essential to oral health and food texture and taste perception. It is also 
important to understand how this saliva mimic interacts with Human 
Saliva and this project offers opportunities to work with your own saliva 
for this measurement. 
 

Expected outcomes 
and deliverables: 

Students will gain practical research skills in planning and conducting 
experiments, collecting and analysing data, and interpreting the results. 
The work conducted by the student may also have the opportunity to 
be published. 
 
Students will be asked to give an oral presentation at the beginning and 
end of their project and produce a report at the end of their project. 
Students will attend fortnightly Professor Jason Stokes’ group meetings. 
 

Suitable for: Students with a background in chemical engineering, interest in 
rheology and tribology, and good attention to detail.  Also, students 
who are engaged by industrially relevant real-world applications of 
fundamental science and engineering. 
 

Primary Supervisor: Dr Heather Shewan 
 

Further info: h.shewan@uq.edu.au 
 

 
 

https://researchers.uq.edu.au/researcher/2402
mailto:h.shewan@uq.edu.au


2022 - 2023  

School of Chemical Engineering   
UQ Summer Research Project  
 
Project title:  Degradation of recycled and bioplastics in open systems  

 
Project duration: 10 weeks 

 
Description:  Plastic pollution is a major global problem. An immense amount of 

>350 Mt plastic is produced each year and projected to increase to 
>1000 Mt by 2050. The linear flow of plastics from single-use 
applications straight to waste streams means that more than 12,000 
Mt of plastic will have accumulated by 2050. The problem is 
exacerbated by the leakage of around 38 Mt (~10%) of plastic wastes 
into waterways per year, irreversibly damaging fragile ecosystems. To 
address this global problem, our research group is working on the 
production processes directed at biodegradable plastics and recycling 
of plastics. However plastic degradation in environment is unknown. 
For example, it is not clear whether undesired intermediate 
compounds forms during the degradation.  This project focuses on 
understanding plastics degradation in environment and analysing and 
quantifying the intermediate products. Various types microplastics and 
bioplastics will be considered.  
 

Expected outcomes 
and deliverables: 

 
Scholars will gain skills in data collection and analysis and setting up an 
experiment. They will also have an opportunity to generate 
publications from their research.  Students will be expected to 
produce a report and oral presentation at the end of their project. 
 

Suitable for:  
This project is open to applications from students with a background in 
chemical engineering and microbiology, 4th year students and Master 
Students, UQ enrolled students only. 
 

Primary Supervisor: 
 

Dr Muxina Konarova 
 

Further info: The supervisor wishes to be contacted by students prior to applying.  
Dr Muxina Konarova (m.konarova@uq.edu.au) 

 

https://researchers.uq.edu.au/researcher/2363


2022 - 2023  

School of Chemical Engineering   
UQ Summer Research Project  
 
Project title: Phase Behaviour of Nanocellulose Aqueous Suspensions 

 
Project duration: • 10 weeks during summer vacation 

• Approximately 30 hours/week 
• This project is lab-based and in-person attendance is required 
 

Description: Colloidal biopolymers, like DNA, peptides and polysaccharides, 
spontaneously form liquid crystal phase in aqueous conditions, primarily 
with nematic or chiral nematic ordering. The liquid crystallinity of these 
systems is important to enable unique biological and mechanical 
functions (e.g. mass transfer, light transmission or lubrication). Cellulose, 
an abundant polymer material in nature, has the ability to form ordered 
phase both in plant and in aqueous dispersion of colloidal cellulose. 
 
The aim of this project is to obtain ground information of our newly 
discovered liquid crystal hydroglass (LCH), a soft gel-like material with ab 
ordering of liquid crystallinity. This includes to investigate the phase 
behaviour of the nanocellulose system (NCC) as a function of solution 
environment (e.g. added polymers, clay nanoparticles, solution salinity 
and types of salt). The student will be using the rheometer and scattering 
techniques to study the rheology and stability of nanocellulose 
suspension at various solution environments. 
 

Expected outcomes 
and deliverables: 

Students may gain knowledge/skill in concepts/measurement of 
rheology and surface science, general data collection and analysis 
techniques. Results from this project may contribute or partly contribute 
to a publication. Therefore, there may be an opportunity of an authorship 
or co-authorship of a general paper. 
 
Students will be asked to give an oral presentation at the beginning and 
end of their project and produce a report at the end of their project. 
Students will attend fortnightly Professor Jason Stokes’ group meetings. 
 

Suitable for: This project is suitable for 2nd to 4th year undergraduate student or course 
work post-graduate student majoring in Chemical Engineering or its 
varieties.  
 
It is expected that undergraduate applicants have finished all compulsory 
courses listed for their program up to the year of their study. 
 

Primary Supervisor: Dr. Yuan Xu 
 

Further info: y.xu5@uq.edu.au 

 

https://researchers.uq.edu.au/researcher/24096
mailto:y.xu5@uq.edu.au


2022 - 2023  

School of Chemical Engineering   
UQ Summer Research Project  
 
Project title:  High cell density growth of microbiome strains in bioprocess 

engineering 
Project duration: 10 weeks 

 
Description: The manufacture of strains for the development of live bioactive 

products for the treatment of disease as a result of microbiome 
dysbiosis is usually achieved through batch culture methods. Batch 
culture growth methods involve all media components being present in 
the media before inoculation with growth rates decreasing as media 
components are metabolized out of the media. Other methods of 
growth are fed-batch and perfusion. These methods involve the 
addition of critical media components to the media during the high 
growth rate phase of the process. Specifically, perfusion involves the 
removal of a portion of the bulk media and addition of fresh medium to 
maintain maximum growth rates. The additional benefit is to remove 
any inhibitory byproducts of growth. The use of this processing method 
for the manufacture of microbiome strains has not been examined in 
detail. This research program will look at a number of anaerobic strains 
to understand the benefits and drawbacks of this approach, develop 
methods to maintain optimal media conditions and aim to maximize 
productivity for potential clients looking to develop novel therapies.       

Expected outcomes 
and deliverables: 

This is an industry-facing research project, with high involvement and 
mentorship from Luina Bio. Students are expected to conduct research 
at both UQ’s School of Chemical Engineering and Luina Bio’s facilities 
in Darra. Students will gain skills in various aspects of bioprocess 
engineering, including bioreactor operation, GMP skills and bioactive 
products. Students will be expected to produce a report and oral 
presentation at the end of their project. 
 

Suitable for: This project is open to applications from UQ enrolled students in 
chemical engineering, with a background in bioprocess or biomedical 
engineering.  

Primary Supervisor: 
 

Dr Adrian Oehmen (UQ) and Jason Ryan (Luina Bio) 
 

Further info: Further info can be obtained by contacting Adrian Oehmen at 
a.oehmen@uq.edu.au 

 
 

https://researchers.uq.edu.au/researcher/21291
mailto:a.oehmen@uq.edu.au


2022 - 2023  

School of Chemical Engineering   
UQ Summer Research Project  
 
Project title:  Co-culturing the growth of Microbiome strains for disease 

prevention 
 

Project duration: 10 weeks 

Description: The use of more than one strain, commonly called a consortia, for the 
treatment of disease as a function of microbiome dysbiosis is an 
expanding field in the live bioactive product (LBP) field. Current 
processes involve the individual manufacture of single strains that are 
then blended as powders before encapsulation. By developing an 
understanding of how to reproducibly grow consortia as a single batch 
through metabolic modelling, bioreactor control and media 
development, a systematic approach can be established for developing 
a co-culture growth system to meet the pharmaceutical industry 
requirements for good manufacturing practice (GMP) of LBPs. This 
research program will investigate a number of common LBP strains to 
gain an understanding of their metabolic maps, how they interact and 
what information is needed to develop a lab-based process for their co-
culture. 

Expected outcomes 
and deliverables: 

This is an industry-facing research project, with high involvement and 
mentorship from Luina Bio. Students are expected to conduct research 
at both UQ’s School of Chemical Engineering and Luina Bio’s facilities 
in Darra. Students will gain skills in various aspects of bioprocess 
engineering, including metabolic modelling, GMP skills and their link 
with bioreactor operation. Students will be expected to produce a 
report and oral presentation at the end of their project. 
 

Suitable for: This project is open to applications from UQ enrolled students in 
chemical engineering, with a background in bioprocess or biomedical 
engineering.  

Primary Supervisor: 
 

Adrian Oehmen (UQ) and Jason Ryan (Luina Bio) 
 

Further info: Further info can be obtained by contacting Adrian Oehmen at 
a.oehmen@uq.edu.au 

 

https://researchers.uq.edu.au/researcher/21291
mailto:a.oehmen@uq.edu.au


2022 - 2023  

School of Chemical Engineering   
UQ Summer Research Project  
 
Project title:  A new bioprocess for hydrogen production from organic waste 

feedstocks 
 

Project duration: 10 weeks 
 

Description: Hydrogen is a clean energy source that is high on the national agenda, 
as it produces no carbon emissions. This project aims at establishing a 
new means of producing hydrogen biologically through a hybrid 
system comprising of a biological fermentation system coupled with a 
water electrolyser. This integrated process concept has the potential 
to significantly reduce the energetic demand associated with hydrogen 
production, lowering its cost of production. In this project, a bench-
scale biological apparatus will be set-up and operated to test how 
each process stage can be best operated to maximise the kinetics of 
hydrogen production and assess its viability.  
 

Expected outcomes 
and deliverables: 

Applicants will gain practical skills in the operation of biological and 
electrochemical reactor systems. Duties will include performance 
evaluation (through analysing liquid- and gas-phase samples), 
preparation of biological medium, interpretation of results etc. A final 
report and presentation are also expected. 
 

Suitable for: This project is suitable for UQ enrolled students with a background in 
chemical engineering (3-4th year). An interest in biological processes is 
beneficial. 
 

Primary Supervisor: 
 

Dr Bernardino Virdis (Australian Centre for Water and Environmental 
Biotechnology) and Dr Adrian Oehmen (School of Chemical 
Engineering)  
 

Further info: Students interested in this project should contact Dr Virdis and Dr 
Oehmen to discuss this opportunity prior to apply to this position. 
Bernardino Virdis: b.virdis@uq.edu.au  
Adrian Oehmen: a.oehmen@uq.edu.au  

 
 

https://researchers.uq.edu.au/researcher/1739
https://researchers.uq.edu.au/researcher/21291
mailto:b.virdis@uq.edu.au
mailto:a.oehmen@uq.edu.au


2022 - 2023  

School of Chemical Engineering   
UQ Summer Research Project  
 
Project title: Engineering Plant-Based Meats Using Supramolecular Chemistry 

Project duration: • 10 weeks during summer vacation 
• Approximately 30 hours/week 
• This project is lab-based and in-person attendance is required 
 

Description: The number of plant-based meat products on the market has grown in 
recent years as consumers become increasingly concerned about the 
environmental and ethical issues associated with the meat industry. 
Additionally, plant-based meats are perceived as a healthy alternative 
to meat. However, reproducing the sensory experience of eating meat 
remains a challenge. To facilitate continued growth of the market, it is 
vital to develop innovations that add value to current products and 
ensure products are broadly consumer acceptable. 
 
Supramolecular chemistry involves the self-assembly of molecules by 
non-covalent interactions (e.g. hydrogen bonding, metal-ligand 
complexation, macrocyclic host-guest complexation, ionic interactions, 
biomimetic interactions, and stereocomplex formation). The self-
assembly of soy protein particles may reduce the need for binders and 
gums in meat analogues; there is consumer demand for cleaner 
(additive-free) labels on food products. 
 

Expected outcomes 
and deliverables: 

Students will be asked to give an oral presentation at the beginning and 
end of their project and produce a report at the end of their project. 
Students will attend fortnightly Professor Jason Stokes’ group meetings. 
 

Suitable for: This project is suited to applications from students with a background 
or interest in chemistry. 
 

Primary Supervisor: Dr Rebecca Forster 
 

Further info: rebecca.forster@uq.edu.au 
 

 
 

https://researchers.uq.edu.au/researcher/28631
mailto:rebecca.forster@uq.edu.au


2022 - 2023  

School of Chemical Engineering   
UQ Summer Research Project  
 
Project title: Oral Process Engineering of Plant-Based Meats 

Project duration: • 10 weeks during summer vacation 
• Approximately 30 hours/week 
• This project is lab-based and in-person attendance is required 
 

Description: The number of plant-based meat products on the market has grown in 
recent years as consumers become increasingly concerned about the 
environmental and ethical issues associated with the meat industry. 
Additionally, plant-based meats are perceived as a healthy alternative 
to meat. However, reproducing the sensory experience of eating meat 
remains a challenge. To facilitate continued growth of the market, it is 
vital to develop innovations that add value to current products and 
ensure products are broadly consumer acceptable. 
 
Oral processing involves the first bite into a food and the subsequent 
comminution, bolus formation, swallowing and after-feel of a food. The 
development of new techniques to measure the physical properties of 
meat analogues may provide markers for the rational and targeted 
design of future plant-based meat products. 
 

Expected outcomes 
and deliverables: 

Students will be asked to give an oral presentation at the beginning and 
end of their project and produce a report at the end of their project. 
Students will attend fortnightly Professor Jason Stokes’ group meetings. 
 

Suitable for: This project is suited to applications from students with a background 
or interest in food science. 
 

Primary Supervisor: Dr Rebecca Forster 
 

Further info: rebecca.forster@uq.edu.au 
 

 
 

https://researchers.uq.edu.au/researcher/28631
mailto:rebecca.forster@uq.edu.au


2022 - 2023  

School of Chemical Engineering   
UQ Summer Research Project  
 
Project title: Engineering Plant-Based Meats Using a New Lab-Scale Food 

Extruder 
Project duration: • 10 weeks during summer vacation 

• Approximately 30 hours/week 
• This project is lab-based and in-person attendance is required 
 

Description: Food extrusion is a technology that has been used since 1800s. You may 
have never heard of it, but you certainly are familiar with its products 
like ready-to-eat breakfast cereals (e.g. Coco Pops, Weet-Bix), pasta, 
corn snacks (e.g. Twisties), pet foods, aquafeed pellets and a number of 
confectionaries (e.g. pillow chocolate). 
 
Texturised vegetable protein (TVP) is a product of food extrusion that is 
widely used in the plant-based meat sector. Commercial plant-based 
meats often have TVP as the main ingredient to provide the chewy and 
meaty texture. 
 
Recent renewed interest in plant-based meats has spurred the 
exploration of High Moisture Meat Analogues (HMMA) and its 
suitability to replace TVP as a better ingredient for plant-based meats. 
In comparison to TVP, HMMA has a more pronounced fibrous structure 
which might have additional textural characteristics that is closer to that 
of meat. 
 
The objective of this research is to study the physicochemical and 
mechanical properties of the TVP and HMMA produced from the lab-
scale food extruder. 
 

Expected outcomes 
and deliverables: 

Students will be asked to give an oral presentation at the beginning and 
end of their project and produce a report at the end of their project. 
Students will attend fortnightly Professor Jason Stokes’ group meetings. 
 

Suitable for: This project is suitable for 3rd and 4th year chemical engineering 
undergraduate students. 1st and 2nd year undergraduate students are 
welcome to apply if strong interest is expressed. 
 
Desirable qualities (perseverance, attention to detail, receptiveness to 
feedback) and skills (self-motivation, time management, critical 
thinking) would be considered advantageous. 
 

Primary Supervisor: Professor Jason Stokes 
Yu Guang (Eiffel) Leong 
 

Further info: Please contact Eiffel (y.leong@uq.edu.au) prior to applying. 
 

 

https://researchers.uq.edu.au/researcher/2084
mailto:y.leong@uq.edu.au


2022 - 2023  

School of Chemical Engineering   
UQ Summer Research Project  
 
Project title:  Optimising bismuth vanadate photoanodes for hydrogen 

peroxide production by water oxidation 
 

Project duration: 10 weeks 

 

Description: The project is aimed to optimise the photoelectrochemical properties 
of Bismuth Vanadate (BiVO4) semiconductor to selectively produce 
hydrogen peroxide (H2O2) from water oxidation. BiVO4 has turned out 
to the most efficient photoanode for production of H2O2, which has a 
wide range of applications in daily life and industry, while the 
efficiencies of BiVO4 based photoanodes are still low for practical use. 
Therefore, this project will work on modified BiVO4 photoanodes for 
H2O2 production by applying different optimisation strategies, such as 
constructing heterojunctions and using cocatalysts. 

  

Expected outcomes 
and deliverables: 

Under day-to-day supervision, the student can acquire the logic thinking 
of scientific research, fundamental knowledge of catalysis and skills of 
materials chemistry experiments, advanced materials characterisation 
techniques, and great opportunity to high-quality publications. The 
student will have a chance to deliver an oral presentation at the end of 
their project to the whole group. 
 

 

Suitable for: This project is open to applications from students with a background in 
chemical engineering, 2-4 year students. 

Primary Supervisor: 
 

Dr Haijiao Lu 

Further info: haijiao.lu@uq.edu.au 

 



2022 - 2023  

School of Chemical Engineering   
UQ Summer Research Project  
 

Project title:  Development of proton conducting perovskite oxides for hydrogen 
fuel cell cathodes 
 

Project duration: 10 weeks 

 

Description: Protonic ceramic fuel cells (PCFCs) are emerging energy conversion 

devices that can transform chemical energy from various fuels such as 

hydrogen, ammonia or hydrocarbons into electricity with high 

efficiency. PCFCs can benefit the development of renewable energy 

conversion, such as heavy-duty transportation, electrolyser technologies 

and methane conversion technologies. 

 

PCFCs require cathodes with high oxygen reduction reaction (ORR) 

catalytic activity. PCFC cathodes should have high proton, oxygen ion 

and electron conductivity. This project will focus on improving the triple 

conductors ORR catalytic activity via increasing the proton conductivity 

of materials.  

 

 

 

Expected outcomes 
and deliverables: 

The applicant will gain knowledge in material science and renewable 

energy utilization, such as advanced structure characterization and 

electrochemistry. The applicant could also gain experience in data 

collection, data analysis and presentation. The applicant will have the 

opportunity to generate publications from their results.  

 

Suitable for: This project is open to applications from students with a background in 

chemical engineering or material science.  

Primary Supervisor: 
 

Prof. John Zhu 

 

Further info: Please contact Desheng Feng (d.feng@uq.net.au) or John Zhu 

(z.zhu@uq.edu.au) prior to apply to this position. 

 
 

https://researchers.uq.edu.au/researcher/552
mailto:d.feng@uq.net.au
mailto:z.zhu@uq.edu.au


2022 - 2023 

School of Chemical Engineering  
UQ Summer Research Project  
Project title: CO2 direct air capture and conversion hackathon team in Andrew N. 

Liveris building (2 or 3 students) 
Project duration: 10 weeks 
Description: The aim of this project is for a team of students to develop creative 

designs for a direct air capture (DAC) process to capture CO2 from the 
air, or from the microbrewery, that can be in the Andrew N. Liveris 
building as a demonstration and teaching tool. 

This is a feasibility study for a hypothetical case. We don’t have any 
approval to build or funding to build the actual project; but are 
interested to work with a group of students to see what is possible! 

Expected outcomes 
and deliverables: 

The team of scholars is expected to deliver: 
• A review of available micro-scale modular DAC technologies

available commercially
• A feasibility study on DAC technologies and a process that

could be designed and constructed in UQ St Lucia campus
• Contribute to a proposal for funding to design and build a pilot

plant or demonstration plant

The team will scope the project, identify constraints and opportunities, 
develop a range of options for consideration, and conduct a feasibility 
study on one or more options. 

Scholars will gain experience in scoping and developing process 
technology projects for zero-emission transitions. 

Suitable for: This project is open to UQ students who have completed at least 2 
years of engineering study in: 

- Chemical engineering, and associated programs
- Mechanical engineering

Primary Supervisor: Please insert supervisor name. A/Prof. Tom Rufford, Prof. Xiwang 
Zhang, and A/Prof. Simon Smart 

Further info: If you would like applicants to contact your unit for further 
information, please contact t.rufford@uq.edu.au. 

https://researchers.uq.edu.au/researcher/930
https://researchers.uq.edu.au/researcher/33830
https://researchers.uq.edu.au/researcher/33830
https://researchers.uq.edu.au/researcher/1201


2022 - 2023  

School of Chemical Engineering   
UQ Summer Research Project  
 
Project title:  Designing a Continuous-Flow Photocatalytic Reactor for H2O2 

production 
Project duration: 10 weeks  
Description: Hydrogen peroxide (H2O2) is not only a valuable commodity chemical in 

the industry but also a promising new liquid solar fuel. With an 
emerging artificial photosynthesis process, the synthesis of H2O2 from 
H2O and O2 by photocatalysts has attracted broad research attention. 
However, in most reported studies, a batch slurry reactor is used. It 
involves a slow mass transfer process and the need for product 
separation limitingthe photocatalytic activity of the batch slurry  
reactors.  

A continuous-flow photocatalytic reactor is proposed to solve the 
above problems. This project intends to assemble powder 
photocatalysts on membrane substrates, and apply them for 
continuous photocatalytic reaction process. A microdevice will be 
rationally designed, fabricated and tested for practical reaction process.   

This proposed project is based on the research strength of Dr 
Xiangkang Zeng and Prof Xiwang Zhang in the area of photocatalysis for 
H2O2 production. Dr Xiangkang Zeng is an ARC DECRA Fellow, and Prof 
Xiwang Zhang is Endowed Dow Chair in Sustainable Engineering 
Innovation and Director of UQ Dow Centre. Both supervisors are 
experienced in catalysis devices and fabrication. 

Expected outcomes 
and deliverables: 

 Students will gain cutting and first-hand knowledge in clean energy, 
photochemistry, membrane technology, and chemical reactor 
design.  

 Students can gain skills in experiment design and data collection. 
Students will get the chance to handle the advanced instruments, 
collecting data and data analysis training. 

 Students have a good opportunity to generate publications from 
their research.  

 Students will be expected to produce a report and oral 
presentation at the end of their project.  

Suitable for: This project is open to applications from students with a background in 
engineering (3 or 4-year students). A background in chemical 
engineering would be of benefit to someone working on this project. 

Primary Supervisor: 
 

Dr Xiangkang Zeng 

Further info: Please contact Dr Zeng (x.zeng@uq.edu.au) for further information 
about this project. 

 
 

https://researchers.uq.edu.au/researcher/36700


2022 - 2023  

School of Chemical Engineering   
UQ Summer Research Project  
 
Project title:  2D laminar membranes for confined biocatalysis process 
Project duration: 10 weeks  
Description:     2D materials (e.g., graphene and its derivatives) possessing atomic 

thickness, robustness, and more importantly, impermeable surface 
hold great potential to construct the “barrier.” As building blocks, these 
starting materials are engineered as 2D laminar membranes, which are 
composed of layers of nanosheets piling over each other to form a 
parallel-stacked structure. 
    This project intends to assemble active biocatalysts (enzymes) on 2D 
graphene oxide-based laminar membranes, and apply them to various 
biocatalysis processes. The reaction process will be systematically 
investigated to reveal the “confinement” effect behind the catalytic 
reactions.  
    This project is proposed based on the research strength of Prof 
Xiwang Zhang in the area of 2D laminar membranes. Prof Xiwang Zhang 
is Endowed Dow Chair in Sustainable Engineering Innovation and 
Director of UQ Dow Centre. He is very experienced in 2D laminar 
membrane fabrication and its application for water purifaction. 

Expected outcomes 
and deliverables: 

 Students will gain cutting and first-hand knowledge in membrane 
technology, 2D nanomaterials and biocatalysis.  

 Students can gain skills in experiment design and data collection. 
Students will get the chance to handle the advanced instruments,  
collecting data and data analysis training. 

 Students will have a good opportunity to generate potential 
publications from their research results.  

 Students will be expected to produce a report and oral 
presentation at the end of their project.  

Suitable for: This project is open to applications from students with a background in 
engineering (3 or 4-year students). A background in chemical 
engineering would be of benefit to someone working on this project. 

Primary Supervisor: 
 

Prof. Xiwang Zhang 

Further info: Please contact Dr Zeng (x.zeng@uq.edu.au) for further information 
about this project. 

 

https://researchers.uq.edu.au/researcher/33830


2022 - 2023  

School of Chemical Engineering   
UQ Summer Research Project  
 
Project title:  Water quality sensing and monitoring using aggregation-induced emission 

(AIE) phenomenon 
 

Project duration: 6-10 weeks 
 

Description: Water contamination is one of the most serious environmental problems 
facing the world today. The increasing human activities and rapid 
industrialization are introducing a huge number of pollutants into the 
environment, which continuously contaminate natural water bodies and put 
human health and ecosystems at risk. Among the various pollutants, heavy 
metals are of the hugest concern due to their severe toxicities. Several, but 
expensive methods requiring highly skilled technicians are widely used for 
identification and quantification of heavy metals such as colorimetry, atomic 
absorption spectroscopy, inductively coupled plasma atomic emission 
spectroscopy, inductively coupled plasma mass spectroscopy, and so on. 
Therefore, alternative, and inexpensive methods are in demand for field-
based or on-site water monitoring by personnel with limited training or even 
unskilled home-users. This project aims to develop water quality sensing and 
monitoring employing aggregation-induced emission (AIE) phenomenon. AIE-
based molecules have capability to emit different light depending on their 
chemical environment. Therefore, in presence or change in the impurities near 
them, they will emit different light or at different intensities. 

Expected outcomes 
and deliverables: 

Scholars on this project will gain deep understanding of how AIE molecules 
work. They will have an opportunity to generate publications and patents from 
their research results. Additionally, the students will have chance to work with 
some of Australia’s largest water treatment plants. Students will be expected 
to produce a report and oral presentation at the end of their project.  
 
 

Suitable for: The project will suit students who wish to improve their research skills in the 
field of chemical engineering. A background in chemical engineering is 
essential but not compulsory. UQ enrolled students in year 4 are preferred.  

Primary Supervisor: 
 

Prof. Xiwang Zhang  
 

Further info: Please contact Dr Mike Tebyetekerwa (m.tebyetekerwa@uq.edu.au) If you 
wish to work on this project.  

 
 

https://researchers.uq.edu.au/researcher/33830


2022 - 2023  

School of Chemical Engineering   
UQ Summer Research Project  
 

Project title:  Metallurgical process involved in Li-ion battery recycling. 
 

Project duration: 10 weeks  
 

Description: As the green car (EV’s) takeover the main stream car market, the 
demand for Li-ion battery will increase exponentially over next few 
years. Each imported EV also results in importing a large number of Li-
Ion battery pack containing several cells, e.g. Tesla S Model’s 90 kWh 
battery weighs 540 kg. These batteries which will ends-up in the 
landfill at the end of life unless recycled.  
Although the benefit of adopting EVs is obvious (arguably zero-carbon 
emission), another big issue, often overlooked or neglected, is how do 
we manage the vast amount of spent batteries.  
EV battery contains significant amount of important elements in high 
quantity including, Lithium, Nickel, Cobalt and Manganese. 
 
The currently battery recycling process is neither efficient nor 
economical. In this project, the student will explore several 
metallurgical processes (including pyrometallurgy and acid leaching) to 
extract the metals from the spent battery cells and determine the 
effectiveness of the process.  
 

Expected outcomes 
and deliverables: 

The research scholar will gain skills in high temperature and high-
pressure metallurgical processes, skills in experimental methods and 
data analysis. 
 

Suitable for: This project is open to applications from student with background in 
chemical engineering, environmental engineering, chemistry etc. 

Primary Supervisor: 
 

Dr Pradeep Shukla 

Further info: For further information, contact Dr Pradeep Shukla : 
Pradeep.shukla@uq.edu.au 

 

https://researchers.uq.edu.au/researcher/2400


2022-2023 

 

School of Chemical Engineering   
UQ Summer Research Project  
 
 
Project title:  Investigation of microplastics separation using bubble separation method 

 
Project duration: 10 weeks 
Description: Microplastic are ubiquitous in the environment due to unregulated plastics 

use. For a long time waste plastics were only considered a nuisance to the 
environment but not a major health concern, until the discovery of 
microplastics and their perveance in the environment. Microplastics are 
small particle in the sizes ranging from 5 millimeters to 1 nanometer in 
different morphologies such as fibres and pellets. They are usually formed 
due to natural weathering of plastics and have found their way into natural 
water bodies. 
Due to extremely small size, the microplastics enters the aquatic food chain, 
which eventually finds it way into human via consumption of seafood. The 
presence of microplastics in natural clean water is also harmful to the human 
health and the health of other animals and birds. 
 
In this project, the student will look at a very simple technique of bubbling air 
into water to extract colloidal microplastics from water. The technique 
otherwise referred to as foam fractionation is a low energy process for water 
treatment.  
The project will include laboratory investigation for treatment of polluted 
water using the inhouse developed foam-fractionation unit. Tests will be 
conducted at different air flow rate, different bubble size and column height. 
 
 

Expected outcomes 
and deliverables: 

The research scholar will gain skills in a water treatment technique and gain 
hands on skills in experimental methods and data analysis.  
The student will work together with a PhD student who will provide 
mentoring and support during the entire research program.  
 

Suitable for: This project is open to applications from student with background in 
chemical engineering, environmental engineering, chemistry etc. 
 

Primary Supervisor: 
 

Dr Pradeep Shukla 
Ms Kavitha Karanam 
 

Further info: For further information, contact Dr Pradeep Shukla : 
Pradeep.shukla@uq.edu.au 

 

https://researchers.uq.edu.au/researcher/2400
https://qaehs.centre.uq.edu.au/profile/3081/kavitha-karanam


2022 - 2023  

School of Chemical Engineering   
UQ Summer Research Project  
 
Project title:  An Innovative Pilot-scale Biofilm Process for Drinking Water 

Treatment 
 

Project duration: 10 weeks  
Description: Drinking water treatment plants (DWTP) are typically based on 

physico-chemical processes, which require high operational costs for 
chemicals and solids disposal. This project investigates the application 
of a robust biofilm-based biological process to reduce these costs in 
DWTPs and increase the resilience of the treatment process to a 
number of water quality issues that have become more problematic in 
Australia due to climate change. 
A 1000-L pilot plant has been set-up in a DWTP operated by our 
industry partner, Seqwater. This project consists of monitoring its 
performance while testing changes in operation towards decreasing 
costs, namely by replacing aeration by mixing, switching aeration off at 
night, or increasing the flow rate to minimise the capital costs of the 
reactor during scale-up. 
Monitoring requires periodic sampling followed by specific analyses, 
including jar testing. The microbial composition and activity will also 
be assessed through macro- and micro-characterisation of the biofilm, 
as well as lab-scale batch tests.   
 

Expected outcomes 
and deliverables: 

Applicants will gain practical skills in the operation of biological water 
treatment reactors and biofilm characterisation. They will also need to 
interact with our industry partner, Seqwater. A final report and 
presentation are also expected. 
 

Suitable for: This project is suitable for UQ enrolled students with a background in 
chemical engineering (3-4th year). An interest in biological or 
environmental processes is beneficial. An Australian driver’s license is 
needed to access the pilot plant, which is located on-site at a DWTP of 
Seqwater. 
 

Primary Supervisor: 
 

Gilda Carvalho: g.carvalho@uq.edu.au  
Adrian Oehmen: a.oehmen@uq.edu.au 
 

Further info: Students interested in this project should contact Dr Carvalho and Dr 
Oehmen to discuss this opportunity prior to apply to this position. 
 

 

mailto:g.carvalho@uq.edu.au
mailto:a.oehmen@uq.edu.au


2022 - 2023 

School of Chemical Engineering  
UQ Summer Research Project  
Project title: Laboratory experimental and thermodynamic modelling 

characterisation of complex pyrometallurgical critical metals 
smelting and recycling processes 

Project duration: 10 weeks – Available for 4 students. 

Description: Optimisation of modern pyrometallurgical smelting and recycling 
processes of critical metals in circular economy requires deep 
understanding of high-temperature chemistry observed in the 
reactors. Introduction of new complex recycling materials shifts the 
process conditions and requires additional in-depth control. 

The Pyrometallurgy Innovation Centre (PYROSEARCH) has developed 
new integrated experimental techniques to enable the chemical 
equilibria and elemental distributions in multi-phase systems to be 
accurately measured. Experiments are integrated together with the 
advanced thermodynamic modelling.  The project will build on existing 
research and provide new experimental data on a range of slag 
compositions and will complement existing research on this topics 
currently being undertaken at the Centre supported by many leading 
international metallurgical and recycling companies. 
https://chemeng.uq.edu.au/pyrosearch 

Expected outcomes 
and deliverables: 

Student(s) will work with an existing research team, obtain practical 
experience in high temperature laboratory based research, simulate 
the observed results using advanced computational tools and is 
expected to produce a professional quality report and oral 
presentation at the end of their project. 

Suitable for: This project is open to applications from students with a background in 
chemical engineering, chemical and materials engineering, chemical 
and metallurgical engineering and science 1-5 year students, UQ 
enrolled students only. 

Location: Banksia Building, Long Pocket Campus 

The preference is given to students interested in future University or 
industry-based research career 

Primary Supervisor: Prof. Evgueni Jak 

Further info: Please submit CV and academic record to Prof. Evgueni Jak 
e.jak@uq.edu.au

https://chemeng.uq.edu.au/pyrosearch
https://researchers.uq.edu.au/researcher/336
mailto:e.jak@uq.edu.au
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