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Dr Zhi Li; $359,174 – Engineering of exotic electronic properties in atomically thin antimony

Engineering of exotic electronic properties in atomically thin antimony. This project aims to 
introduce a new method of engineering electronic resistance properties of materials to reduce 
energy consumption in computation. Next-generation electronic devices require materials hosting 
current at near-zero resistance to reduce energy consumption and heat dissipation in 
computation. Using a novel air-stable topological material, the project will use band engineering 
techniques to enable the production of near-zero resistance electronic material. This project will 
advance the knowledge required for exploring and designing materials with novel electronic 
properties. The advanced materials engineering techniques and exotic phase of matter identified 
in this project will support the development of next-generation electronic device technologies.

Dr Zhixiong Li; $325,000 - A novel intelligent prognostics platform for complex cyberphysical 
systems

A novel intelligent prognostics platform for complex cyberphysical systems. This project aims to 
develop a novel data-driven dynamic reliability assessment platform to improve predictive 
maintenance ability in complex cyberphysical systems (CPSs). This will be achieved by 
identifying which degradation mechanism(s) are likely to cause an impending failure, and then 
highlighting the event to trigger for maintenance service or control operation. The expected 
outcomes are new methods and tools needed to leverage failure prognostics and prognostics-
informed maintenance/control for making CPSs resilient with reduced levels of redundancy. This 
research will produce major advancements in extending core components’ life and durability in 
complex CPSs, bringing economic benefit for Australia industry.

Dr Yan Lu; $408,000 - Nanostructures derived from metal-organic frameworks for sodium-ion 
batteries

Nanostructures derived from metal-organic frameworks for sodium-ion batteries. This project 
aims to overcome poor reaction kinetics and the lack of effective anode materials owing to the 
large size of sodium-ions in high performance sodium-ion batteries. The project will explore a 
series of functional nanomaterials with unique nanostructures and complex compositions, 
enabled by metal-organic framework assisted synthetic methods. High performance sodium ion 
batteries are demonstrating great potential to meet the future demand for large-scale and low-cost 
stationary energy storage. However, their practical implementation is still hindered by their poor 
reaction kinetics and the lack of effective anode materials owing to the large size of sodium-ions. 
The project outcomes will promote the commercialisation of sodium ion batteries and power 
Australia’s sustainable economy in the long run.

Dr Valentina-Mira Wheeler; $360,000 - Curvature flow of clusters: optimal partitioning and 
merging fire fronts

Curvature flow of clusters: optimal partitioning and merging fire fronts. This project aims to 
develop the curvature flow of clusters, a new mathematical innovation that builds on methods 
with proven success in making new progress on difficult problems in geometry and topology. 
The curvature flow of clusters will allow foams - partitions of space - to be viewed dynamically. 
This allows long-standing problems on their structure, a key mathematical challenge in material 
science, to be studied in a natural context. The project is expected to produce a software suite 
capable of simulating the movement of merging fire fronts with better accuracy than ever before. 
The mathematical tools developed by the project will have broad applicability, not only to space 
partitioning but also notably to bushfires, especially on the dynamics of merging fire fronts.



Dr Tengfei Zhou; $384,000 - Interphases and interfaces of nanomaterials in potassium-ion 
batteries

Interphases and interfaces of nanomaterials in potassium-ion batteries. This project aims to 
improve the fundamental understanding of interfacial interactions in multicomponent materials, 
which is a critical precursor to successfully designing and experimentally validating novel 
layered sulphide systems for potassium-ion batteries. A new layered structure construction 
technique will be employed to enhance the intrinsic electronic and ionic conductivities in the 
anode by controllable interphase and interface engineering. The expected outcomes of this 
project are to generate potassiumion batteries with high energy density, high safety, and long 
cycle life for next generation energy storage. This project should give Australia a competitive 
edge in the globally emerging sustainable manufacturing and energy-storage technologies.


