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Hub Overview 
The ARC Hub for Computational Particle Technology aims to develop and apply advanced computational particle technology to model and 

optimise complex particulate and multiphase processes in the mineral and metallurgical industries. This will be achieved through detailed 

analysis of the fundamentals governing the fluid flow, heat and mass transfer at different time and length scales, facilitated by various novel 

research techniques. Research outcomes including theories, computational models and simulation techniques, as well as well-trained young 

researchers, will generate a significant impact across a range of industries of vital importance to Australia’s economic and technological future. 

It can significantly enhance the productivity and competitiveness of Australia's important industries such as minerals, metallurgical, materials, 

chemical, energy, pharmaceutical and environment.Led by Prof. Aibing Yu in Monash University, the hub brings together key industry partners 

such as JITRI, Rio Tinto, Baosteel and Longking, and universities (Monash, UNSW, UQ, UWS, Macquarie University, and other four overseas 

universities) to drive its research program. 

 

Welcome to the first newsletter of the ARC Industrial Transformation Research Hub for Computation Particle Technology, our Hub, which was 

officially launched in Nov 2017, aims to develop and apply advanced theories and mathematical models to design and optimise particulate and 

multiphase processes that are widely used in the minerals, metallurgical and material industries. Through this Hub, we will not only achieve 

significant fundamental research outcomes but also solve complicated and critical industrial problems of today and tomorrow. This will 

generate a significant impact across a range of industries of vital importance to Australia’s economic and technological future. 

 

So far, the Hub has initiated two rounds of research projects jointly supported by ARC and our industry partners, 32 projects within six research 

areas are under progress. Significant outcomes have been achieved including high level publications and extra grants obtained for further 

investigations. We successfully organised the first Monash-JITRI symposium last month which attracted over 60 academic and industry 

professionals from both Monash University and JITRI, Jiangsu Industrial Technology Research Institute.  

 

Bridging the gaps between the academia and the industries is one of our crucial functions, and interactions between our research staff and the 

industry are strongly encouraged. Over 30 industrial professionals from both Australia and overseas have visited our Hub this year and research 

progress and new collaborative opportunities, further project plan and pathways were discussed comprehensively. 

 

We are going to host the 2nd International Symposium on Computational Particle Technology and co-host the 13th International Conference on 

Computational Fluid Dynamics in the Minerals and Process Industries. We warmly welcome you to participate this wonderful event and please 

visit our website for more information. 

 

In this issue, we are pleased to introduce our director, vice directors, node directors, our Advisory Board members, our industry partners and 

partner universities. Three recently started projects and upcoming events are also highlighted. 

 

Please contact us or visit our website to learn more about our research and engagement activities. 

 

 

  

ARC Industrial Transformation Research 
Hub for Computational Particle Technology 

23 Chief Investigators 

11 Partner Investigators 53 Postgraduate Students 

5 Australian Universities 

4 Industry Partners 

26 Postdoctoral Fellows 

5 Overseas Universities 
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INTRODUCING OUR HUB DIRECTOR, VICE DIRECTORS and NODE DIRECTORS                                 

Prof Aibing Yu Hub Director 
Founding director of the Hub, Professor Yu specialises in process metallurgy, is a world-leading scientist in particle/powder technology 
and process engineering and has achieved significant academic outcomes. He has authored/co-authored over 900 publications, 
organised numerous international conferences, attracted over $75M external funds mainly via various competitive grant schemes, 
graduated more than 30 postdoc fellows, 70 PhD and 20 MEng students, and delivered many plenary/keynote presentations at different 
international conferences. 
 
Prof Yu is a Fellow of Australian Academy of Science (AAS), Australian Academy of Technological Sciences and Engineering (ATSE), 
Royal Society of New South Wales (RSNSW), Institution of Chemical Engineers (IChemE), and Foreign Fellow of Chinese Academy 
of Engineering. In addition to various roles for different industries, Prof Yu has served for a number of governmental organisations, 
e.g. being a Member of the ARC College of Experts (Engineering and Environmental Sciences, 2006-08) and DEST Research Quality 
Framework (Engineering and Technology, 2007), Panel Member for DIISR International Science Linkage and Endeavour 

Scholarships/Fellowships Schemes (2009-2012), and Member of DIISR Research Workforce Strategy-Chemical Sciences Analysis Team (2010). He acted as Honorary 
Secretary of ATSE NSW Division (2006-2010), and a member of ATSE Assembly/Council in 2008-2010; Chair of AAS NSW Region (2013-2014) and Member of the 
Sectional Committee on Physical and Engineering Sciences (2013-16). He is the Honorary President of the Federation of Chinese Scholars in Australia; a Member, 
Overseas Expert Advisory Board – Science and Technology, Chinese Government; and a Scientific Advisor to Guangzhou and Beijing Cities. 

Dr Zongyan Zhou Vice Director-Post Graduate Education  

Received his B.Eng. (1996) and M.Eng.(2000) from 

Northeastern University China, and PhD (2007) from UNSW 

Australia. Dr Zhou was an ARC postdoctoral fellow (2007-

2014), at School of Materials Science and Engineering, and 

lecturer (2011-2014), University of New South Wales and a 

senior lecture (since 2014) at Department of Chemical 

Engineering, Monash University, Australia. 

Dr Zou has been awarded with over $4M research grants through university and 

ARC competitive schemes. His research interests include multiphase flow and heat 

transfer modelling, process modelling in metallurgy and mineral engineering, blast 

furnace, discrete element method, computational fluid dynamics, particle packing, 

fluidization, particle science and technology. 

Prof Murray Rudman Vice Director-Industrial Engagement 

Professor Murray Rudman graduated from Monash 
University in 1990 with a Ph.D. in Applied Mathematics in 
computational modelling of multi-phase flow. He joined 
CSIRO as a Post-Doctoral Research Fellow focused on 
developing and applying CFD (Computational Fluid 
Dynamics) in a wide range of areas until 2011. 

He was the computational flow modelling research 
Program Leader before joining the Monash University, Faculty of Engineering in 
March 2011 as the Associate Dean (Research). Currently he has a personal chair 
in the Department of Mechanical and Aerospace Engineering where he continues 
his research in the area of Computational Fluid Mechanics and applications.   

A/Prof Ruiping Zou Node Director-Victoria 

Dr Zou Received her B.Eng. (1986) from Northeastern 

University China, M.Eng. (1990) from University of 

Wollongong, and PhD (1998) from UNSW Australia. She 

was an ARC Australian Postdoctoral Fellow (1998-2000), 

Research Fellow/Adjunct Lecturer (2001-2008) and Senior 

Research Fellow/Senior Lecturer (2008-2016) within 

UNSW, Australia, Associate Professor (Research) (2016- ) 

within Monash University. 

Dr Zou has attracted over $2M research grants through university and ARC 
competitive schemes. Her key Research interests include particle characterisation 
and data interpretation; particle packing characteristics and porosity prediction; 
particle-structure-property relations; processing and handling of bulk/particulate 
materials; simulation of particulate systems, and applications in 
mineral/metallurgy/material industries. 

A/Prof Runyu Yang Node Director-New South Wales 

Dr. Runyu Yang is currently an associate professor in 
School of Materials Science and Engineering, UNSW 
Sydney. He received his BEng and MEng at Zhejiang 
University and PhD at UNSW in 2002. He was an ARC-
CSIRO Postdoctoral Fellow from 2003 to 2005 and 
became a lecturer (2006) and senior lecturer (2008) and 
associate professor (2012) in School of Materials 
Science and Engineering, UNSW Sydney.  

He has received more than $3M research fund from 
Australia and overseas governments and industries, including three ARC 
Discovery projects and five ARC Linkage projects (with Baosteel, Rio Tinto, 
Xstrata) and one FDA project. He was also involved in seven ARC LIEF grants 
worth more than $2.5M. 

Prof Geoff Wang Node Director-Queensland 

Professor Geoff Wang received his BEng in 1983 and 
MEng in 1986 and PhD in 1989 from Northeastern 
University of China and specialized in process 
metallurgy focusing on iron- and steel-making. Before 
joining the University of Queensland in 1996, he was a 
visiting Professor at UNSW in 1995, worked in Wuhan 
Iron and Steel University as Lecturer, Associate 
Professor and served as Head of the Department of 
Metallurgy, and Director of the Postgraduate School 

during 1989-1996. 

Professor Geoff Wang has established strong collaborations with a number of Iron 
and Steel companies in China and Australia. He is a Guest Professor of China 
University of Mining and Technology since 2006 and a Visiting Professor of Henan 
Polytechnic University since 2010. 

His current research interests are CO2 enhanced CBM (Coalbed Methane) 
recovery, and CO2 storage in deep coal. 

A/Prof Xuchuan Jiang Node Director-Suzhou, China 

A/Prof. Xuchuan Jiang currently works at Dept. of Chem. 
Eng., Monash University, (Australia), and has fully 
devoted to the investigation of synthesis, self-assembly 
and functional applications of nanoparticles since he was 
awarded with a PhD in 2001 at University of Sci. & Tech. 
of China.  

Dr. Jiang has remarkable research experience across 
four continents and is highly regarded as an expert in 
nanoparticle area internationally. He used to conduct 

research programs at University of Washington (USA), University of Paris (France), 
and University of New South Wales.  

He won a number of ARC grants and was awarded as ARC Future Fellow since 
2009. A/Prof Jiang is the Editor and within the Editor Board of 2 international 
journals, and referee of over 20 international journals. 
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Introducing our Advisory Board members 
 
Dr John Burgess, (formerly, Vice President, Technology and 
                              Environment, BHP-Billiton), Chair 

Dr Qing Liu, Executive President, JITRI 

Prof Aibing Yu, Pro Vice-Chancellor and President (Suzhou), Monash 

Dr Pijun Zhang, President, Baosteel Research Institute, Baosteel 

Dr. Xiaomin Mao, Director, Ironmaking lab, Baosteel Research 
                                Institute  

 
 

Mr Wei Huang, General Manager, Longking 

Dr Renhu Pan, Vice General Manager and Chief Engineer, Longking 

Mr Darren Mattews, General Manager, Rio Tinto Iron Ore 

Dr Tim Evan, Principal Engineer, Rio Tinto Iron Ore  

Dr Jiang Chen, Assistant Director, Specialized Research Institute for  
                          Modelling and Optimization of Industrial Processes  

The Hub collaborates with four Australian and overseas companies who are leaders of their specific industrial sectors, they 

exhibit their technical issues or challenges to the Hub researchers in seek of an optimum solution, provide funding and in-kind 

support for the dedicated academia within the Hub, they also contribute valuable inputs to the strategic directions of the Hub. 

 
 

One of the world's largest metals and mining corporations, a world 
leading organisation in the production of many commodities, 
including aluminium, iron ore, copper, uranium, coal, and diamonds. 

 
 
 
 
Baosteel is one of the most competitive iron and steel company with 
the highest level of modernization in China, it manufactures premium 
steel products within three major product categories, including 
carbon steel, stainless steel and special steel. Its products are 
extensively applied by the industries such as automobile, household 
appliances, petrochemical, machinery, energy, transportation, civil 
engineering, aeronautics and astronautics, nuclear power and 
electronic instruments. 

 
 
 
The leading enterprise in environmental protection industry in China, 
as well as the largest manufacturer of air pollution protection 
equipment in the world. Over the last 40 years, Longking has focused 
on the R&D in air quality and achieved a significant market share in 
the world. 

 
 
 
Jiangsu Industrial Technology Research Institute (JITRI) was founded 
in 2013 by the provincial government of China with the objective of 
bridging the gap between research and their commercialization to 
boost the transformation and upgrade of traditional industries. JITRI 
is establishing itself to be a top industrial technology research centre 
in China that will also have a significant impact in the world.  

Partner Universities 

 

Hub Activities – Industrial Engagement 
Onesteel Liberty 

Mr Andrea Fontana, a veteran technical 
superintendent at Liberty Onesteel visited the 
ARC Research Hub for CPT on June 8th and had 
a comprehensive discussion with the Hub 
researchers and management team.  Liberty 
Onesteel is Australia’s largest manufacturer and 
supplier of structural and reinforcing steel. Its 
operations scattered across South Australia, 
Victoria, New South Wales and Queensland, in 
particular, it planned to increase the output of 
Whyalla mill from 1.1 million tons per annum to 
2.0 million tons within 2 years. The hub’s 
cooperation with Onesteel can be traced back to 
more than five years ago and will make 
significant contribution to its new initiatives. 

JITRI Engineers 
The Hub successfully organised the 1st 
Monash-JITRI symposium during Aug 16-17, 
which attracted over 50 researchers and 
industry experts from both China and 
Australia. Three collaborative research 
agreements were signed on the opening 
ceremony, including one project initiated by 
the Hub, which will further strengthen the 
engagement between the Hub and its 
industrial partners. The project will be 
conducted by SIMPAS (The Laboratory for 

Simulation and Modelling of Particulate Systems), which is the main research body of the Hub and 
has established extensive research capabilities in Suzhou. The delegation was invited to visit SIMPAS 
in Clayton campus by the Hub Director, Prof Aibing Yu, and had a nice time with the researchers of 
the Hub. New ideas regarding how to leverage the strengths of the Hub and JITRI were discussed 
during their visit, and the collaborations between the Hub and JITRI in more areas is anticipated. 

Industry Partners 
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New projects Highlight 

Three new projects started this year and they will add significant value to our industry partners during their progress  

P42 Prediction of surface scratching in sheet metal deep drawing, Prof Liangchi Zhang, UNSW, Industrial partner: Baosteel 

The major focus of this proposed project is to develop novel multiscale theories and computational methods to reliably predict the surface scratching induced by 
random surface asperities and wear particles at the interface of two deformable surfaces in contact sliding. Supported by an elite team of researchers of BaoSteel, 
practical prediction techniques will be established for direct industry applications for achieving the optimization of manufacturing processes for a large class of 
industry production involving random particles in contact sliding. It is clear that this proposed research aligns perfectly with the aim and the major themes of the 
ARC Hub, will generate a major economic impact, and can significantly enhance the productivity and competitiveness of Australia's key industries in the relevant 
fields. 
 

P43Tribological roles of 2D-0D nanocomposites as additives in water based lubricants, Prof Han Huang, UQ, Industrial partner: Baosteel 

This project is focusing on the study of the synergistic lubricating properties between 2D-nanosheets and 0D nanoparticles in water, in which the particle-fluid 
interactions and heat and mass transfer are ubiquitous. The research team will address important scientific problems in developing environmentally friendly 
lubrication technologies that demand comprehensive understanding of the effect of fluid-particle interactions regarding the tribological performance of the lubricants. 
The expected outcomes of this project including synthesise stable water-soluble 2D/0D-integrated nanocomposites with improvement of synergistic lubricating 
properties and novel water-based lubrication system utilising low-cost, environmentally friendly, and high performance lubricants for manufacturing applications. 
 

P44 Waste to resource conversion from lime-dried sewage sludge particles, Dr Yijiao Jiang, Macquarie University, Industrial partner: JITRI 

As a semi-solid residue from wastewater treatment plants (WWTPs), sewage sludge is soaring worldwide along with the rapid development of WWTPs. It contains 
valuable resources, such as abundant nutrition and high calorific value, which can be recovered for diverse economic, social, and environmental reasons. However, 
the wide utilisation of sewage sludge is limited by factors, such as high moisture content, pathogens, odour, and hazardous substances. Lime drying technique has 
been applied to reduce the moisture content, destroy pathogens, eliminate odour, and stabilize hazardous substances. However, it is highly challenging to directly 
utilize the lime-dried sewage sludge due to its strong alkalinity and corrosion. This project will investigate the thermodynamic behaviour and the gas composition 
produced from pyrolysis of lime-dried sewage sludge particles. Syngas yield will be further improved by optimizing pyrolysis temperature, lime contents in sewage 
sludge, and addition of steel slag catalysts. Moreover, elemental composition of the pyrolysis residues will be analysed in order to seek a harmless disposal way. 
The development of an efficient pyrolysis technology regarding lime-dried sewage sludge for syngas production would generate new regional industries to both 
Australia and China. 

Conferences and Symposiums 

The 7th Australia-China-Japan Joint Symposium on Iron and Steelmaking was 
held in Suzhou, China on Sept 4-7th, 2018.  

The scope of the symposium includes raw materials preparation for ironmaking to final 
steel production, covering both fundamentals and applied research of different 
operations in iron and steel making. 36 delegates, representing the top levels of R&D 
and best practice of the industry on behalf of China, Australia and Japan, presented 
their works during the 3-day symposium, including five presentations delivered by 
researchers from the Hub. Prof Aibing Yu, Prof Geoff Wang, Prof Jiangqiang Zhang, and 
four other chief investigators of the Hub participated this symposium, and exchanged 
their ideas and views with their international peers.  

The 2nd International Symposium 
on Computational Particle 
Technology, and 13th International 
Conference on Computational 
Fluid Dynamics in the Minerals 
and Process Industries will be held 
on Dec 4-8th 2018, Melbourne, 
Australia. 

Administration  

On July 25th, CPT Hub Node Director, A/Prof Ruiping Zou saw off the MRO (Monash 
Research Office) Research Grant Officer Marilyn Stendera and welcomed Shirin 
Jambhulkar on board. Dr Standera was liaising with the Hub since its establishment and 
provided a lot of constructive advice in terms of reporting and research agreement 
structure. She is going back to academia and we wish her all the best in her new role. 
Shirin will replace Marilyn in assisting the Hub manage research contracts and ensure 
the activities of the Hub is align with the ARC policies in due course. 

Contact us  

Dr Bernard Xu, Hub Manager  
ARC Hub for Computational Particle Technology (CPT) 
Ph: + 61 3 9905 1789, Email: Bernard.xu@monash.edu 
Simpas: www.monash.edu/engineering/simpas 
CPT: www.monash.edu/comparticletech 

Location 

The Research hub is located at Monash University (Clayton 

Campus) within the Lab for Simulation and Modelling of Particulate 

Systems (SIMPAS) (24 Research Way, Monash University). 
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