
 

ARC DISCOVERY EARLY CAREER RESEARCHER AWARDS (DECRAS) 2017 

UOW researchers were awarded 8 DECRAs, totalling $2.8M. 

……………………………………………………………………………………………………………………………………………………. 

Dr Alexandra Burden; $360,000 - Statistical tools for assessing impacts in a period of environmental 
change 

This project aims to develop statistical tools for improving prediction of environmental exceedances, 
such as atmospheric carbon dioxide sources and sinks. Predicting extreme environmental conditions 
or events is crucial for effective environmental decision-making and management. The project will 
develop the tools using statistical inference based on a statistical model that combines predictions 
from related scientific models. In the case of carbon dioxide, improving prediction reliability by 
reducing bias and uncertainty whilst accounting for model-based dependence is an important step 
toward mitigating carbon dioxide sources and protecting carbon dioxide sinks. This capability is 
crucial for adaptive planning and a resilient society. 

 

Dr Fuchun Guo;  $305,754 - Priced Attribute-Based Encryption and Its Applications 

This project aims to develop Priced Attribute-Based Encryption (PABE), a security mechanism. Access 
control is important for secure online information access. Access to encrypted data requires both 
private key and payment from earmarked funds specified by the access policy of encrypted data. 
This research will enable both authorisation and restriction of users while they access protected data 
anonymously. Expected outcomes include new models, theories, techniques and PABE 
constructions. This research project is expected to contribute to cyber security in anonymous access 
control with advanced management for all Australians. 

 

Dr Steven Howard;   $316,376 - An Early Start to Self-Regulation: Integration and Intervention 

This project aims to reconcile insights from education and cognitive psychology to develop an 
integrative model of self-regulation and evaluate it using a low-cost self-regulation intervention 
compatible with existing practices. Children with low self-regulation in the preschool years are 
likelier to have poorer intellectual, health, wealth and anti-social outcomes in adulthood. However, 
this knowledge has not yet yielded a framework for understanding self-regulatory change, nor 
generated particularly successful methods for enacting this change. This project is expected to 
provide theory- and evidence-based strategies for parents, educators and governments to give 
young children the best possible start in life. 

 

 



Dr Bridget Kelly; $337,000 - Unhealthy food marketing to children: exposures, impacts & policy 
responses 

This project aims to quantify children’s exposure to unhealthy food marketing online and identify 
how online and TV food marketing influences food consumption and may affect death and disease. 
Reducing children’s exposure to unhealthy food marketing is a global health priority. Online 
marketing is relatively unregulated and unstudied, but provides unprecedented opportunities for 
marketers to target children. Food marketing exposure leads to a hypothesised cascade of effects, 
including brand awareness, affect, and behaviour. This project will provide quantifiable data on 
online food marketing and will lead to a standard protocol for global monitoring. 

 

Dr Ji Liang; $360,000 - Carbon-Based Catalysts for Polysulfide Redox Reactions in Li-S Batteries 

Carbon-based catalysts for polysulphide redox reactions in lithium-sulphur batteries. This project 
aims to develop surface-engineered carbons as multifunctional catalysts to accelerate the 
polysulphide redox reactions for lithium-sulphur batteries. High capacity storage of electricity is the 
key to efficient use of renewable and clean energy resources and the development of emission-free 
technologies. This project will provide high-performance lithium-sulphur batteries with high energy 
density, high efficiency, and long life. Its success is expected to contribute to energy technologies, 
reduce the dependence of household and industrial energy consumption on fossil fuels, enhance 
Australia’s long-term viability, and bring economic, environmental, and social benefits to the nation. 

 

Dr Yunxiao Wang; $360,000 –  Superior room-temperature sodium-sulfur batteries 

This project aims to develop silicon-based cathode materials for high-performance RT-
sodium/sulphur batteries. These are expected to improve the sulphur electroactivity with sodium 
and supress the shuttle effect, achieving high energy density and cycling stability. This project will 
accelerate the sluggish electrochemical reactions between sulphur and sodium by embedding 
sulphur in hollow mesoporous carbon nanospheres, and modify the surface of the mesoporous 
carbon nanospheres’ host. A superior RT-sodium/sulphur battery with high energy density, a long 
cycling life, and stationary storage has potential to shift fossil fuels towards renewable energy 
system to power the economy in the long run. 

 

Dr Chao Wu; $360,000  -Design and development of novel electrode materials for sodium storage 

This project aims to develop phosphide-based electrode materials for high-performance sodium-ion 
batteries (SIBs) with high reversible capacity, superior rate capability and long cycle life. SIBs have 
great advantages in terms of low cost and infinite sodium resources, but the large size of the 
sodium-ion creates kinetic problems and a significant volume change for electrode materials. This 
project aims to design and synthesise phosphide-carbon hybrids with multi-scale, multi-dimension 
and hierarchical architectures as electrodes to overcome these problems. Expected outcomes 



include understanding the sodium-storage mechanisms, the size effect, and the architecture role for 
phosphide-based electrodes. 

 

Dr Guanglin Xia; $360,000 - Nanostructured Metal Hydrides for Practical Hydrogen Storage 
Applications 

This project aims to synthesise nanostructured metal hydrides with particle size smaller than 5 nm. 
The practical applications of metal hydrides as advanced solid-state hydrogen storage materials 
require substantial knowledge and delicate engineering of materials on the nanoscale. Combined 
with controllable modification on the nanoscale, the optimised metal hydrides will enhance the 
performance of hydrogen storage materials. This project is expected to advance understanding of 
the technologies of metal hydrides as hydrogen storage materials and develop practical applications 
of metal hydrides in storage tanks for fuel cells. Hydrogen energy could also reduce carbon dioxide 
emissions and alleviate air pollution. 

 


