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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 a number of overseas 

universities) to drive its research program. 

 

In the past few months, we have had a number of visitors to our Hub. In December, we had a delegation from Tsinghua University visited the 

Hub. Prof Jiuhui Qu gave a seminar open to Monash Chemical Engineering faculty member on ideas for building the concept wastewater 

treatment plants in China. In January, President of Southeast University (SEU), Prof Guangjun Zhang, led a senior SEU delegation to visit Monash 

University, and held the Monash-SEU Joint Management Committee meeting, discussing future strategies and implementation for the SEU-

Monash joint venture. 

 

Hub Director Prof Aibing Yu was also honoured with two awards in the month of November; Hub CI A/Prof Yansong Shen secured an ARC 

Future Fellowship, announced in October; and members of the Hub’s participation in the Hub annual meeting (held in December) as well as 

conferences and symposiums. In this issue, we are excited to report the visit of various delegation to our Hub and activities carried out therein, 

media coverage of our Hub research output, our activity in various conferences/symposium, highlights of 2019, we bid farewell to a visiting 

PhD student, and research output. 

 

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

Double Recognition for Hub Director, Prof Aibing Yu 

November 2019 appears to be a special month for Hub Director, Prof 

Aibing Yu. After awarded the American Institute of Chemical Engineers 

(AIChE) Thomas Baron Award in Fluid-Particle Systems on 13 Nov 2019, 

Prof Yu received the University of Wollongong (UoW) Alumni Award for 

Research Scholarship on 27 Nov 2019. The AIChE award recognises his 

outstanding scientific and technical 

accomplishment which has made a significant 

impact in the field of fluid particle systems, 

and the UoW award recognises his scholarly contribution towards his field of research and 

associated outreach efforts through engagement with industry, at both national and international 

levels. The AIChE and UoW awards are the outstanding additions to the many prestigious 

fellowships and awards Prof Yu has received in the past. These include the ARC Professorial and 

Federation Fellowships, UNSW Scientia Professorship and Doctor of Science, AAS Ian Wark Medal, 

NSW Scientist of the Year, and Top 100 Most Influential Engineers in Australia. He is an elected 

Fellow of both the Australian Academy of Technological Sciences and Engineering (ATSE) and the 

Australian Academy of Science (AAS), and a Foreign Academician of the Chinese Academy of 

Engineering (CAE).  

Hub CI Secured ARC Future Fellowship 

Hub CI, A/Prof Yansong Shen secured ARC Future Fellowship FT190100361 ($878k, 2019-2023) as a sole CI announced on 17 

October 2019. We congratulate A/Prof Shen on this wonderful achievement. Details of the project is as follows: 

Complex reactive flow is dominant in many chemicals, physical and biological processes and should be optimised online for 

operational efficiency and stability, yet it is hindered by the lack of reliable model techniques. The project tackles this 

challenge by developing a next-generation data-driven modelling approach via integrating continuum/discrete-scale fluid-

particle dynamics with system/control theories, supported by lab/plant experiments. Driven by online data, the generic 

approach can open up a powerful way to reliably describe the inner state of reactors and online predict operation anomalies. 

The outcomes can help transform a range of industries to smart manufacturing and design, which is vital to Australia's 

technological future. 

9th Annual Chemical Engineering Postgraduate Association Conference 

9th Annual Chemical Engineering Postgraduate Association (CEPA) Conference was 

held on 31 October 2019, in Monash University, Clayton Campus. The Hub is proud to 

be one of the sponsors for this highly anticipated annual event. CEPA is student-run 

organisation in Monash University, Department of Chemical Engineering, with aims to 

strengthen bonds between postgraduates and academic staff in the department. The 

purpose of the establishment of the CEPA conference is to showcase the variety of 

ongoing research work in the department, as well as receiving feedback and open up 

avenues for collaboration with peers from within Monash University and other 

universities, academics and industries. This year 

the conference managed over 60 delegates across 5 universities and 7 conference 

themes (Membranes, Biotechnology, Food Engineering, Fuels & Energy, Modelling, 

Nanomaterials, Renewable & Sustainable Engineering). A total of 6 Hub students were 

involved with conference presentation, and an additional 3 Hub students were 

involved in poster presentations. We also also happy to announce that Hub student, 

Lingling Liu, has been awarded the Conference Travel Grant Prize, which was assessed 

based on the quality of abstract submitted and presentation performance.   

https://www.aiche.org/community/awards/shell-thomas-baron-award-fluid-particle-systems
https://www.uow.edu.au/alumni/awards/
https://www.uow.edu.au/alumni/awards/
https://www.monashcepa.org/conference
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Hub Activities (Continued) 

Delegates from Tsinghua University Visited Monash University and the Hub 

Delegates from Tsinghua University led by Prof Jiuhui Qu visited 

Monash, ARC EESep Hub and our Hub on 4 December 2019. Prof Qu 

is a Distinguished Professor at Tsinghua University, a world-

renowned research in the fields of water treatment and wastewater 

recycling, as well as a Fellow of Chinese Academy of Engineering and 

a Foreign Fellow of American National Academy of Engineering.Prof 

Qu was elected as the Distinguished Fellow of International Water 

Association in 2014, served as Vice President of All-China 

Environment Federation, Vice Chairman of the Chinese Society for 

Environmental Sciences and the Chinese Society for Sustainable 

Development. His research interests lie in water pollution control; 

particularly development of the theories, technologies and 

engineering applications related to drinking water quality and safety. 

Prof Qu gave a seminar open to Monash Chemical Engineering faculty member on ideas for building the concept wastewater 

treatment plants in China. The construction of demonstrative sewage treatment plants is already underway in China and will 

be operational between fiscal years 2030 to 2040. These demonstrative plants will validate novel functionalities and 

treatment capacity that are necessary to satisfy the rising demand of China wastewater industry in the future. The outline of 

conceptual wastewater treatment plant blueprints aims to: 1) implement water sustainability, 2) improve energy self-

sufficiency, 3) incorporate effective material cycle, and 4) increase eco-friendly performance. 

Interesting conversation were had during the seminar, after which Prof Qu had a tour of our Hub office and facilities. 

President of Southeast University visited Monash 

President of Southeast University (SEU), Prof Guangjun Zhang, 

led a senior SEU delegation to visit Monash University on 20 

January 2020. The main objective was to hold the Monash-SEU 

Joint Management Committee meeting, discussing future 

strategies and implementation for the SEU-Monash joint 

venture. 

Approved by the Ministry of Education (China) and supported, 

in many aspects, by the Australian and Chinese Governments, 

the Monash-SEU partnership has gone from strength to 

strength since its establishment in 2012 in Suzhou, China. The 

joint venture is composed of SEU-Monash Joint Graduate 

School (JGS) and Joint Research Institute (JRI). As of 2019, eight 

double Master programs have been developed at the JGS. The total student enrolments have reached 1662, half of which 

graduated. The JRI continues to develop SEU-Monash research collaboration in the areas of future cities, energy and 

environment, advanced materials and manufacturing, advanced computation in science and engineering, and life science. 

Accompanied by other Monash leaders, Prof Margaret Gardner AC, President and Vice-Chancellor of Monash University, 

welcomed Prof Zhang and his delegation to the new Chancellery Building (photo below). The Monash-SEU joint management 

meeting, co-chaired by Pro Gardner and Prof Zhang, was then held in the new building, marking the visit particularly 

memorable. After the meeting, accompanied by Prof Ian Smith and Prof Aibing Yu, Professor Zhang and the SEU delegation 

also visited some key research and teaching facilities on Clayton campus.  

  

https://www.arc-eesep.org/
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Annual Meeting & Symposium 

Hub Annual Meeting was Held in Monash University, Clayton Campus 

The 2019 Hub Annual Meeting was held in Monash 

University, Clayton Campus on 6-7 December 2019. 

Almost all CIs and a handful of correspondence from 

Hub industry partners attended the two-day annual 

meeting, this annual event also serves as an 

opportunity for Hub CIs, research associates and 

postgraduate students from different parts of 

Australia to gather for discussions as well as 

networking with industry correspondence. Hub 

researchers presented their respective Hub project 

progress update throughout the day, and was 

concluded by a summary of Hub achievements from 

the Hub Director as well as discussions regarding the 

future direction of the Hub. The second day of the 

Annual Meeting consisted of an informal 

research/collaboration discussion at SkyHigh Dandenong, where visitors from out of Victoria had the opportunity to observe 

the magnificent view of Melbourne's skyline that also extends to Port Philip Bay, followed by a BBQ Lunch hosted in 

conjunction with SIMPAS's Christmas Party. Overall, fruitful discussions were had and this event proved to be an excellent 

catch-up opportunity for Hub members. 

 

The International Symposium on Minerals, Metallurgy and Materials Research and 

Development Advanced Technology 

The International Symposium on Minerals, 

Metallurgy and Materials Research and 

Development Advanced Technology was held in 

Nanchang, China on 4-6 January 2020. This 

symposium is co-organised by AB Particle 

Technology Research Institute, JiangXi University of 

Science and Technology, JITRI Institute for Process 

Modelling and Optimisation, Monash-SEU Joint 

Graduate School and the Hub. Chaired by the Hub 

Director, Prof Aibing Yu, and co-chaired by Hub 

Partner Investigator, Prof Tingsheng Qiu (JXUST), 

this symposium aims to build a world-class platform 

integrating academic research, industrialisation and 

application of process modelling and optimisation in 

mining and metallurgy, targeting the green and 

intellectualization development of mining and metallurgy industries, accumulating the global top talent team to carry out the 

research and development of new technologies, new methods and new products for process engineering, promoting the 

transfer and transformation of scientific and technological achievements, and incubating science and technology-based 

enterprises, extending the industrial chains for Nanchang, both domestic and overseas, cultivating high-level innovative 

talents. Over 140 attendees consisted of personnel from academic institutes, research institutes and industrial enterprises 

from both locally and globally, as well as a handful of Hub CIs participated in this symposium. The main themes of the 

symposium are: (1) Numerical Simulation of Metallurgy and Chemical Processes; (2) Process Optimisation of Mineral 

Processing; (3) Synthesis and Design of Functional Nanomaterials; and (4) Industrial Application of Particle Science and 

Technology.   

https://www.monash.edu/engineering/simpas/home
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Personnel Highlights 

Mr Lucas Massaro Sousa 

Lucas Massaro Sousa will be returning to Brazil in January 2020. Mr Massaro 

Sousa is a PhD candidate at the Drying Center for Pastes, Suspensions and 

Seeds, at the Federal University of São Carlos (UFSCar), Brazil. He will return 

to UFSCar in Jan 2020 after spending 12 months with the Hub as a visiting 

PhD student. His research focuses on the handling of waste biomass 

powders with potential for renewable energy and fuel generation, more 

specifically aiming at promoting efficient feeding of powders to reactors. 

During his stay at the Hub, he was working with Dr Qinfu Hou and Prof 

Aibing Yu for the CFD simulation of the feeders, which resulted in 2 paper 

publications in peer-reviewed journals (one published in Q1 journal Powder 

Technology), as well presentation of results in 2 international conferences. 

Lucas believes that coupling the experimental and simulation approaches is key for a better understanding of phenomena 

and for real problem-solving. Therefore, he considers his period with the Hub decisive for both professional and personal 

growth, and will always remember about it with joy and pride. He also enjoys playing volleyball, hanging out with friends and 

hiking.  
 

Media Coverage 

New Fabric Material by Hub Researcher Covered in Monash News 

Hub researchers at Monash have developed a nanoparticle coated fabric material. 

This new fabric material incorporating cesium-doped tungsten oxide includes 

features such as improved thermal comfort (reducing temperature experienced by 

the body in hotter climates, while keeping body warm and dry in colder climates), 

shielding harmful UV rays (prevent dermatological diseases) and improved 

washing durability. This has a strong potential to revolutionise fabric materials we 

use in our everyday lives, especially in regions with extreme climates. More 

coverage on this story can be found here. 
 

ARC Annual Report 2019 Summary/Highlights 

In 2019, the Hub has published 55 scholarly journal papers and 4 conference papers; delivered 9 technical reports to the 

industry partners, and held/co-held three symposium/workshop. Hub Annual Meeting was held in Monash Clayton Campus 

on 6 Dec 2019, which was attended by the director, vice directors, node directors and industry representatives. Hub research 

outcomes, framework of the Hub’s operation, communications between different nodes, engagement with industry partners 

and future plans for the Hub were discussed. 

The progress of the research projects are on track. 49 postgraduate students (19 of which are partially supported by the hub) 

and 30 postdoctoral / research fellows are working on the core Hub projects, 13 students were graduated with their PhD 

degrees, and another 3 students submitted their thesis based on their works which are relevant to the Hub’s research themes. 

Over 65 national/international scholars and technical staff visited the Hub in 2019. JXUST (JiangXi University of Science and 

Technology) applied to join the Hub as a partner organisation and was approved by ARC in 2019, which will enhance the 

collaboration of the Hub and industries associated with JXUST. A total of 33 invited Plenary/Keynote/Talks were given by Hub 

researchers during 2019, which gave a great social impact regarding how the scientific outcomes can make a change in our 

daily life. The Hub Director was awarded 2 prestigious awards from AIChE (Shell Thomas Baron Award) and University of 

Wollongong (Alumni Award for Research and Scholarship). Lastly, Hub CIs secured $2.3M in funding from their respective 

research engagements in 2019.  

https://www.monash.edu/news/articles/chill-factor-new-fabric-could-revolutionise-clothing-industry
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Research Output Highlight 

CFD-DEM study of the effects of food grain properties on drying and shrinkage in a fluidised bed 

Jannatul Azmir, Qinfu Hou, Aibing Yu 

Drying is the most important post-harvest processing method for the long-term storage of food grains. Drying and related particle shrinkage are 

usually determined by various operational conditions and grain properties like grain size, density and initial moisture content. The impact of these 

food grain properties on drying and shrinkage is investigated by the recently developed computational fluid dynamics-discrete element method 

drying and shrinkage model. First, particle mixing in a fluidised bed and general drying characteristics are discussed followed by the contribution 

of different heat transfer modes on fluidised bed drying. The particle scale investigation found that the convective heat transfer is dominant, but 

the conductive heat transfer becomes important at low air velocities. Then the effect of grain size, density and initial moisture content on drying 

rate are quantified in terms of drying rate. The drying rate increases exponentially with decreasing grain size, but a slightly smaller drying rate is 

observed with decreasing initial moisture content and grain density. The shrinkage rate, resembling the drying rate, increases with decreasing 

grain size or increasing initial moisture content and grain 

density. Finally, the effects of these food grain properties on 

the drying quality, quantified by moisture and grain size 

distributions, are evaluated in this study. The grain scale 

results revealed that the uniformity of moisture and grain size 

distributions increases with increasing grain size, decreasing 

initial moisture content or decreasing grain density. The 

findings should be useful for a better understanding and 

control of the drying process in the fluidised bed.  

Cite: Azmir, J., Hou, Q. and Yu, A., 2020. CFD-DEM study of the effects of food grain properties on drying and shrinkage in a fluidised bed. Powder Technology, 360, 

pp.33-42. 

 

A quick method for developing interparticle force models of spherical gold nanoparticles from 

molecular dynamics simulation 

Pan Yang, Qinghua Zeng, Kejun Dong, Haiping Zhu 

Understanding and quantification of the interactions between gold nanoparticles (AuNPs) allows us to explore their potentials for a wide range of 

applications. In present work, the interactions between AuNPs of size ranging from 3 nm to 20 nm are investigated by molecular dynamics (MD) 

simulation and their interparticle force models are developed from a quick and effective approach. Specifically, an external force is initially applied 

to a pair of spherical AuNPs at certain surface separation to accelerate their approaching toward each other. Such applied force is then removed 

at a certain distance, which can avoid the potential impact of such external force on the calculated interaction forces between AuNPs. Our results 

show that the attractive force dominates the interactions between spherical AuNPs. 

Such force increases exponentially with the decrease of particle surface separation 

prior to particle collision, which can be described quantitatively by simple 

mathematical force models. In addition, simulation on two AuNPs with different 

sizes shows that the smaller particle tends to merge onto the surface of larger one 

upon their collision. The reported approach provides a quick way to developing the 

interparticle force models between nanoparticles of different materials and shape, 

which is of importance in exploring nanoparticle systems and their self-assembly.  

Cite: Yang, P., Zeng, Q., Dong, K. and Zhu, H., 2020. A quick method for developing interparticle force models of spherical gold nanoparticles from molecular dynamics 

simulation. Powder Technology, 362, pp.501-506. 

Contact us  

Dr Teck Ching, Hub Coordinator 
ARC Hub for Computational Particle Technology (CPT) 
Ph: + 61 3 9905 0848, Email: Teck.Ching1@monash.edu 
Twitter: @ARC_CPTHub 

Hub Website: 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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