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FORWARD FROM THE HUB DIRECTOR 
 

The ARC Graphene Research Hub has completed the 

fourth year working on this program and we are 

delighted to present new exciting research progress 

and outcomes in 2021.  

In this year continue to work under challenges and 

interruptions caused by the Covid-19 pandemic but our 

Hub teams across all Universities made enormous 

efforts to make a substantial scientific progress on 

translation of graphene research and delivery of new 

discoveries, innovation and outcomes to our industry 

partners.   

This was another very productive year in terms of 

completing research activities for our industry 

partners, number of journal papers, delivering invited 

plenary and key lectures at international conferences, participating in many virtual conferences, 

workshops presentations, creating new IP, developing new products and advancing their technical 

readiness. The most outstanding examples are developments of new graphene protective paints 

(fire-protection, anticorrosion), sulphur-Li-ion batteries, graphene-based membranes and 

adsorbents for water purification, graphene additives for polymer composites and construction 

materials (concrete), as well as wearable sensors.  

The ARC Graphene Hub continues to provide a valuable International contribution as Members of 

Technical committees of International Standards Organizations ISO and IEC (ISO/TC 229 and IEC/TC 

113) working on standardization of graphene and development of new graphene standards. Our 

team led and completed successfully the Versailles Project on Advanced Materials and Standards 

(VAMAS) project with the International Interlaboratory Comparison (ILC) of graphene 

characterization methods and will continue to lead the development of one ISO graphene standard. 

These international activities make a notable Australian impact and contribution to global graphene 

research and commercialization, improving existing and fostering new international collaborations 

with Australian researchers and Australian graphene companies.  

Finally, I would like to thank the ARC, our industry partners, the universities for their support, the 

Hub Management, research teams, and most gratefully to our postdoctoral researchers and PhD 

students for their enthusiastic and tireless lab work.   

 

  

Professor Dusan Losic 

ARC Graphene Research Hub Director 

Adelaide, February 2022 
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• The Hub program completed most of the research activities this year with the successful 

most project milestones now achieved. Next year the Hub will focus on reporting and 

administrative tasks. 

• This year the Hub celebrated the successful completions of 9 PhD students, 5 Masters 

students and 4 Honours students.  

• As many research activities drew to a close this year, 12 of the Hub’s research staff and 

students have gained new employment, further progressing their careers in academia, 

industry and government institutions across Australia.  

• The Hub’s industry partners have grown substantially this year with graphene and 

graphene-enhanced products becoming commercially available or approaching market 

readiness. Their successes have already created new jobs and demonstrated the economic 

and environmental benefits of graphene in advanced manufacturing.  

• A high volume of outputs was also achieved again this year with over 40 peer-reviewed 

publications, 2 book chapters and 2 new patents. Hub CIs and researchers attended over 10 

conferences and workshops and contributed to community outreach activities. 

• In March we held the 3rd Annual Hub Workshop as an online event, attracting more than 40 

researchers from Hub teams and related research groups across Australia. 

• Building on the achievements of the ARC Graphene Research Hub, Deputy Director, Prof 

Mainak Majumder, successfully won a bid for a new ARC Research Hub in Advanced 

Manufacturing with 2D Materials. The new Hub will commence operation early 2022. 

 

1. EXECUTIVE SUMMARY 



 
 

 

 
 

The ARC Graphene Enabled Industry Transformation Research Hub  
 

The Graphene Hub is a 

partnership between 6 

Australian universities and 5 

industry partners jointly funded 

by the Australian Research 

Council.  

The Hub aims to develop a 

sustainable graphene-based 

industry in Australia with 

products that can address many 

industry, medical and 

environmental challenges.  

Graphene is a 2-dimensional 

(2D) material with exceptional 

properties. Translating graphene 

research into reliable products 

and solutions has several 

challenges that will be 

addressed by research teams:  

• Scalable, low-cost, 

sustainable graphene 

manufacturing process and 

supply chain 

• Implement graphene quality 

control and international 

standards  

• Ensure graphene materials 

are safe for use.   

Vision 

To be a world-leader in 

translation and 

commercialisation of graphene 

research that will deliver new 

discoveries, innovative 

technologies, products and 

devices to industry partners and 

impact industry transformation 

to drive growth across a range 

of industries providing social, 

economic and environmental 

benefits.  

Values 

Imagination, Innovation, 

Excellence, Diversity, Passion, 

Delivery, Teamwork 

Mission 

• To create new products and 

technologies to promote 

industry transformation 

using graphene materials and 

technologies 

• To translate this knowledge 

for our partners for 

graphene-enabled 

commercialisation  

• To promote graphene 

industries using Australia’s 

graphite mining resources 

  

2. HUB OVERVIEW 



RESEARCH AND MANAGEMENT TEAMS 
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Hub Partners 

 

The Hub is a partnership between 6 university research groups and 5 industry 

partners. This year the Hub’s industry partners have continued to grow their 

businesses and contribute greatly to Australia’s expanding graphene industry. 

 

➢ First Graphene grow the graphene industry 

➢ Archer demonstrates their world-class biochip nanofabrication capabilities 

➢ Sparc further develop their environmental and biomedical technologies 

➢ NematiQ’s graphene membranes approach market-readiness 

➢ Cleanfuture Energy demonstrate efficacy of graphene supercapacitors from 

sugarcane 

 

3. INDUSTRY PARTNER SUCCESSES 



 
 

 

 

 

 

First Graphene grow the graphene industry

UoA, Hub partner, First Graphene (FGR), have 

launched a new “market-maker” strategy to grow 

the graphene industry. The strategy will put 

renewed focus into driving graphene demand, 

complementing and building on their success in 

being a world-leading provider of high-quality 

graphene products.  

FGR have also grown their product range to 

include graphene additives that can be readily 

integrated into existing manufacturing processes. 

The new range includes water-dispersed 

graphene and graphene-enhanced copolymer 

masterbatches, each available at specific 

graphene particle sizes from 5 to 20 microns and 

can easily be incorporated into materials such as 

concrete, rubber and polymers.   

FGR’s graphene has now been incorporated into 

commercial products as several companies adopt 

this technology. New graphene-enhanced 

products that are now available include safety 

boots, swimming pools and boats.  

As a result of their ongoing successes, FGR was 

nominated as one of Global Business Leaders 

Magazine’s 20 Best Companies to Watch in 2021. 

Their unique capability to produce large volumes 

of high-quality graphene and incorporate 

graphene into many commercial products were 

highlighted as keys to FGR’s future growth.   

FGR also secured $759K from the Federal 

government’s Manufacturing Modernisation 

Fund. The funds will contribute to a $3M upgrade 

of their WA facilities to substantially boost 

production and capitalise on the growing global 

demand for graphene.  

FGR’s graphene manufacturing method, 

developed in collaboration with UoA, has a 

production capacity for pure graphene of over 

100 t/y. “First Graphene's unique ability to 

manufacture pristine graphene, cost-effectively 

and in volume, is making the graphene revolution 

a commercial reality,” said CEO, Michael Bell  
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Archer demonstrates their world-class biochip nanofabrication capabilities 

UoA, Hub partner, Archer Materials Limited (ASX: 

AXE), has successfully fabricated key components 

for their graphene-enhanced biochip device that 

can analyse tiny amounts of liquid or gas samples 

(e.g. saliva, blood, and breath) for point-of-care 

medical diagnostics and testing. This is a 

significant early-stage development for the 

fabrication, miniaturisation, and integration of 

critical lab-on-a-chip components.  

Miniaturised microfluidic channels (1/3 the width 

of a human hair, < 20 µm) were created as 

intricate designs on a silicon wafer (inset image A 

and B) in a componentry assembly that is < 1 mm 

in its entirety. Nanosized biosensor components 

were fabricated within these channels. Biosensing 

electrodes (approx. 100 nm, C and D) were 

nanofabricated to incorporate a 4 x 4 electrode 

array (as seen in C and D, highly magnified in E).  

Archer’s biochip development involves designing 

the sensing components in E to incorporate 

graphene materials as transistors for biosensing.  

"We have demonstrated miniaturisation with 

deliberate, precision control of nanosized 

components’ fabrication and positioning for 

integrating biosensing functions on chip 

substrates, which Archer ultimately aims to 

translate into a sophisticated and unique biochip 

technology,” said Archer CEO and Hub PI, Dr 

Mohammad Choucair. 

The microfluidic channels and integrated sensor 

components were created in a semiconductor 

research and prototyping cleanroom environment 

as part of Archer’s sophisticated nanofabrication 

facilities at their world-class Research and 

Prototype Foundry in Adelaide. Lab-on-a-chip 

devices are a subset of Sensors/MEMS products 

that represent a high-growth opportunity in the 

semiconductor industry. 

Archer has also relocated their head office to Lot 

Fourteen’s innovation precinct, Adelaide, joining a 

growing number of world-leading high-tech 

organisations including the Australian Institute for 

Machine Learning and Australian Space Agency. 

Archer has also significantly progressed its 
flagship room temperature 12CQ quantum 
computing chip, receiving patenting approval in 
the US, China, South Korea and Japan, and 
announcing the first indication of successful on-
chip qubit control. Archer also validated that the 
qubits’ quantum coherence properties are 
preserved under an inert atmosphere, a key 
requirement for quantum logic operations. 

 

  



 
 

 

 

 

 

 

 

Sparc further develop their environmental and biomedical technologies  
 

UoA, Hub partner, Sparc Technologies, are 

progressing the development of several 

graphene-enhanced technologies in key 

industries.  

Functional coatings: Sparc are developing 

graphene coatings for use in novel ultra-green 

hydrogen production technology.  

The technology, developed by UoA and Flinders 

University, uses a thermo-photocatalyst to 

convert water into hydrogen and oxygen without 

needing electricity input. This substantially lowers 

the capital and operating costs of hydrogen 

production and enables the production of ultra-

green, commercially-viable energy in the form of 

hydrogen. Sparc have entered a joint venture with 

UoA to further develop this technology. 

Sparc have also developed coatings with 

antibacterial properties. Epoxy coatings 

containing Sparc’s graphene-based additives have 

demonstrated bactericidal activity against harmful 

bacteria. Such antibacterial coatings have 

potential applications in hospitals and food 

preparation facilities as well as lightweight 

antibiofouling coatings for ships.  

Environmental remediation technology: Sparc 

and the UoA Hub team have developed the first 

kg batch of graphene-enabled adsorbent for PFAS 

remediation for use in a pilot-scale PFAS soil 

remediation trial. Outcomes of the trial enabled 

further optimisation of the adsorbent technology. 

Sparc have also been granted a patent for 

graphene-enabled remediation technology 

providing Sparc with exclusive access to 

graphene’s unique ability to act in a porous matrix 

to remove heavy metal ions from liquid or gas. 

Biomedical technologies: Sparc’s medical division 

is undertaking a project to develop non-invasive 

sensing devices for disease detection in both 

humans and animals using graphene-based 

sensors. The development of a lab-scale 

prototype sensing device is currently underway. 

 

 

 

 

 

  



 

 

 

NematiQ’s graphene membranes approach market-readiness 

 

Hub partner, NematiQ, in collaboration with 

the Monash Hub team, have successfully 

developed and optimised a graphene-enabled 

nanofiltration membrane for water treatment. 

The graphene membrane has minimal salt 

rejection and so is more environmentally 

sustainable with lower energy consumption 

and less waste than traditional technologies.   

Many hundreds of meters of the graphene 

membranes have been produced on various 

support membranes and subjected to vigorous 

testing. Results have shown that the 

membranes consistently meet specifications 

for robustness, flux and rejection. 

The flat sheet membranes have then been 

used to make membrane cartridges which 

have also been tested for dissolved organics 

(DOC) removal in drinking water applications 

with excellent results. The graphene 

membranes will have applications in water 

treatment systems of different scales, from 

under-sink household systems to large 

industrial and municipal systems.  

The efficacy of these membranes will be 

further shown in the field using targeted 

demonstration plants planned for 2022. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 
 

 

 

 

 

Cleanfuture Energy demonstrate efficacy of graphene supercapacitors from sugarcane 
 

Hub partner, Cleanfuture Energy (CFE), in 

collaboration with the Monash team have 

developed a highly effective method for 

converting waste sugarcane into porous carbon 

with graphene-like features (PCG).  

The fabricated PCG has a high surface area and 

pore size that has demonstrated to be desirable 

for use in supercapacitors. 

The production method has been successfully 

scaled up enabling production of PCG in large 

quantities. The PCG can then be readily converted 

into highly efficient supercapacitors. 

CFE have begun exploring options to further 

increase the scale of production with a view to 

commercial manufacture of PCG and 

supercapacitors from sugar cane waste.  

This is an exceptional step forward for sustainable 

energy production and storage solutions. 
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HUB RESEARCH PROGRAM  
  

Node 1: Fundamental challenges 

➢ Graphene enabling research: production, functionalisation, dispersion 

➢ Graphene materials standardisation and characterisations 

➢ Environmental and health risks  

Node 2: Products development  

➢ Graphene membranes for water purification (NematiQ) 

➢ Adsorbents for environmental remediation (Sparc) 

➢ Energy storage devices (CFE) 

➢ Fire retardant paints (FGR) 

➢ Polymer composite (FGR) 

➢ Enhanced construction materials (FGR) 

➢ Biosensors and medical devices (Archer) 

➢ Graphene wearable antennas for high-volume applications  

➢ Flexible electronics for biomedical applications 

Node 3: Licencing, translation and commercialisation 

➢ Patent applications, PCT processing, Licensing, Translation 

 

4. RESEARCH HIGHLIGHTS 



 
 

Building capabilities for fundamental and applied research 

Graphene Materials Reference Library 

“Graphene” can have very different 

characteristics and properties depending on the 

source material and method of production. 

Creating a reference library of many different 

types of graphene is essential for quality control 

and standardisation.  

The UoA Hub team’s Graphene reference 

materials library is growing strongly and now 

contains over 50 collected and fully characterized 

graphene materials. Samples of graphene have 

been purchased from or generously donated by 

graphene manufacturers around the world. This 

collection contributes to the global 

understanding of graphene characteristics and 

diversity and it is one of the world’s first libraries 

of graphene materials. 

3D printing graphene-enhanced concrete  

UoA Hub team secured Seed Funding from the 

Faculty of Engineering, Maths and Computer 

Sciences, UoA, to purchase 3D-printing facilities 

for construction materials. The new facilities will 

further enable interdisciplinary research across 

Faculty and Hub in using graphene additives for 

the emerging construction industry. 

Hub team members, Prof Dusan Losic and Dr 

Tung Tran in collaboration with A/Prof Giang 

Nguyen have successfully demonstrated the 

capability of the facilities for 3D printing 

graphene-enhanced concrete. These initial 

results offering enormous opportunity for using 

graphene for Additive Manufacturing of 

construction materials with new properties and 

manufacturing practise that is expected to attract 

industry attention.

  



Addressing the fundamental research challenges 
 

International Graphene standardisation 

Hub Director, CI Dusan Losic, and the UoA team 

are extensively involved in several international 

standardization projects on graphene including 

representing Australia in ISO/TC 229 Technical 

committee, IEC/TC 113 technical committee and 

the Versailles Project on Advanced Materials and 

Standards (VAMAS) leading International 

Laboratory Comparison (ILC) project. VAMAS 

supports world trade in products dependent on 

advanced materials technologies, through 

International collaborative projects that provide 

the technical basis for universal methods in 

testing, and standards. 

The program has been extended to include 

leading the development of a new ISO standard 

ISO DTS 23359 for Nanotechnologies - Chemical 

characterisation of graphene related two 

dimensional materials. 

New Method for Detecting fake graphene 

Materials traded as graphene have large 

variation in properties and purity. This is a critical 

problem for industry who require graphene of 

consistent quality for product manufacturing. 

CI Dusan Losic and the UoA team have 

developed a rapid, reliable, and cost-effective 

quality control method to detect which products 

are actually fake graphene published in several 

papers https://doi.org/10.1021/acs.analchem.1c02662, 

https://doi.org/10.1016/j.carbon.2021.04.064. The 

thermogravimetric analysis (TGA) method can 

distinguish few-layer graphene from graphene 

oxide and graphite powders based on the 

temperature range of maximum mass 

decomposition rates (Tmax). 

The new method can be used to provide 

manufacturers confidence in the quality of 

purchased graphene materials. 

Graphene functionalisation 

The UoA Hub team have developed a green and 

simple approach to prepare highly water-

dispersible functionalized graphene. The method 

used thermal thiol-ene click chemistry to 

attached water-soluble functional groups, 

specifically carboxyl, amine and sulfur groups, to 

pristine graphene https://doi.org/10.3390/ma14112830  

This method can be readily adopted to a range of 

applications including graphene inks, coatings, 

adsorbents, sensors and supercapacitors. 

  

https://doi.org/10.1021/acs.analchem.1c02662
https://doi.org/10.1016/j.carbon.2021.04.064
https://doi.org/10.3390/ma14112830


 
 

Products development: Graphene-enabled sensing devices 

 
Strain sensors 

Development of several types  flexible, highly 

sensitive strain sensors prepared from 

graphene/polymer nanocomposites have 

attracted a great deal of interests, due to the 

rapid development of robotics, transportation, 

aerospace and health monitoring. 
https://doi.org/10.1016/j.carbon.2020.05.086 

CI Jun Ma and the UniSA team developed a facile 

approach to produce high-cycling performance 

strain sensors based on a nanocomposite film. 

The film was prepared by dispersing 3 nm-thick 

graphene platelets within an epoxy matrix.  

The film sensor demonstrated high sensitivity to 

tensile strains, excellent performance over 

35,000 cycles and an effective response to 

temperature, humidity and damage evolution 

This work provides an effective strategy for 

developing graphene-based strain sensors of 

excellent mechanical properties, sensitivity and 

reliability. 

Chemoresistive sensors 

CI D. Losic with PhD student, Kamrul Hassan, and 

the UoA Hub team developed a novel 

chemoresistive sensor with fractal geometry 

inspired by the fractal patterns found in fern 

leaves. These fractal sensors, printed using 

specially formulated graphene ink, provided a 

much greater active surface area to volume ratio 

than other sensors, substantially improving 

sensitivity.  

The developed sensor was able to detect trace 

amounts (ppb–ppm) of volatile organic 

compounds produced as a commercial box of 

strawberries began to spoil. Effective, light-

weight and inexpensive sensors such as this 

biofractal biomimetic VOC sensor has potential 

application in food monitoring. 
https://doi.org/10.1021/acssensors.1c01449  

Several other chemoresitive sensing devices 

using 3D printing technology were also 

developed targeting biomarkers for non-invasive 

health bio diagnostic using breath, biomarkers 

for environmental pollution and food control.  
https://doi.org/10.1039/D1NR00150G 
https://doi.org/10.1002/admi.202101175  

https://doi.org/10.1016/j.carbon.2019.12.010  

These devices attracted several industry partners 

interested for their future development and 

translation. 

 

  

https://doi.org/10.1021/acssensors.1c01449
https://doi.org/10.1039/D1NR00150G
https://doi.org/10.1002/admi.202101175
https://doi.org/10.1016/j.carbon.2019.12.010


Powering the future with graphene 
 

Enhancing lithium-sulfur batteries  

Lithium–sulfur (Li–S) batteries have the potential 
to store two to five times more energy than Li-
ion batteries of the same weight, however they 
are unstable and prone to rapid deterioration.   

Deputy Hub Director, CI Mainak Majumder, and 
the Monash University team discovered a novel 
method to improve Li-S battery stability. 
Incorporating a glucose-based additive into the 
electrode stabilised the sulfur, preventing 
deterioration and extending the battery life.  

The discovery can help create longer-lasting 
batteries for electric vehicles that may be 
capable to travelling from Melbourne to Sydney 
on a single charge. Research outcomes were 
published in the prestigious journal, Nature 
Communications. https://doi.org/10.1038/s41467-021-

25612-5   

Supercapacitors for the Internet of Things 

The Monash Team also developed a green and 
scalable method to produce reduced graphene 
oxide (rGO) electrodes for supercapacitors.  

A supercapacitor pouch cell produced using rGO 
was able to power battery-less Internet of Things 
(IoT) sensor nodes and demonstrated sensing 
and transmission of over 40 temperature and 
relative humidity data packets.  

The rGO supercapacitors were easy to produce, 
tailorable and enhanced volumetric energy 
density compared to those made with activated 
carbon. 

 

Supercapacitors with MOF-graphene hybrids 

CI Deepak Dubal and the QUT team discovered 
that an amine-functionalized metal-organic 
framework (MOF) covalently attached to a 
carboxylate functionalized graphene can 
substantially improve supercapacitor 
performance compared with traditional 
graphene-based materials. 
https://doi.org/10.1016/j.ensm.2021.02.027 

A supercapacitor made with these hybrids 
demonstrated comparable performance to 
several commercial devices such as nickel/metal-
hydride batteries. The stable and hierarchical 
porous graphene-MOF hybrids have potential 
application in energy storage and solar cells.

 

 

  

https://doi.org/10.1038/s41467-021-25612-5
https://doi.org/10.1038/s41467-021-25612-5
https://doi.org/10.1016/j.ensm.2021.02.027


 
 

Graphene-enhanced environmental remediation technologies 
 

PFAS adsorption and remediation 

Soil and water contamination by per- and 

polyfluoroalkyl substances (PFASs) from 

firefighting foams, landfill and wastewater 

treatment has emerged as  the most concerning  

global environmental problem. PFAS are a 

serious health issue, causing reproductive, liver 

and kidney and immunological effects. 

In situ immobilisation of PFASs in soil by applying 

solid sorbents is often used to stop leaching to 

groundwater.  

PFASs include over 500 synthetic compounds of 

different sizes and polarities, which influenced 

the efficacy of the sorbents, however this 

strategy for remediation was considered 

effective and robust for long-term use. 

UoA team, CI M. McLaughlin, CI D. Losic and Dr 

S. Kabiri, Dr, F. Farivar and Dr P.L Yap investigated 

the long-term efficacy of several graphene-based 

sorbents specifically tailored for specific removal 

of broad range of PFAS under different 

conditions including pH, temperature, and ionic 

strength.  

 

 

 

 

Hub partner, Sparc Technologies, have trialled 

this new Hub-developed PFAS remediation 

technology on a pilot scale.  

The PFAS-adsorbent material was tested at a 

pilot plant set up by environmental remediation 

company, JBS&G. Outcomes from the trial have 

enabled further development and optimisation 

of the technology with a view to commercial 

application. 

 

 

 

 

  



Graphene-enhanced technologies for wearable applications 
 

Wireless communications and antennas  

CI Christophe Fumeaux and the UoA Hub team 

developed a flexible and highly efficient 

wideband slot antenna based on a highly 

conductive composite of poly(3,4-

ethylenedioxythiophene) (PEDOT) and Nitrogen-

doped reduced graphene oxide (N-doped rGO) 

for wearable applications. 
https://iopscience.iop.org/article/10.1088/1361-

6528/abed04 

The antenna achieved an estimated conduction 

efficiency close to 80% over a bandwidth from 3 

to 8 GHz. A realized antenna prototype was 

operated successfully in free space and as part of 

a wearable camera system with a read range of 

271.2 m, 23 m longer than that of the original 

monopole antennas provided by the supplier. 

This high-performing nanocomposite material 

meets requirements for antenna design and 

opens the door for diverse future non-metallic 

flexible electronic device developments. 

Thermoelectric devices 

CI Reza Ghomashchi and PhD student, Sadeq 

Zaferani, have improved the efficacy of several 

thermoelectric (TE) materials, including MnTe 

and CoVSn, by incorporating graphene 

nanoplatelets (GNPs). 
https://doi.org/10.1021/acsaem.1c00015  

Addition of GNPs to the composite materials 

substantially improved the mechanical properties 

without deteriorating the thermoelectric 

properties of the materials. 

Thermoelectric materials have many heating and 

cooling applications, including harvesting waste 

heat, wearable and medical technologies, as they 

are smaller, have greater flexibility and are more 

environmentally friendly than traditional 

technologies. 
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https://iopscience.iop.org/article/10.1088/1361-6528/abed04
https://doi.org/10.1021/acsaem.1c00015


 
 

Printable electronic devices 
 

Flexible light-emitting device  

CI Stan Skafidas and PhD student, Sky Tianzhi Li, 

from the Uni Melbourne (UM) Hub team 

fabricated a light-emitting electrochemical cell 

(LEEC) using an all solution-processable method. 

The facile fabrication process of the LEECs does 

not require any vacuum environment for film 

deposition and the low temperature solution 

process enables their application on flexible 

substrates. By modifying the molecular structure 

of the active layer material, the emission 

wavelength can be tuned from to cover the 

entire visible light range and some near-infrared 

(NIR) ranges. 

The fabricated LEEC pixels have high brightness, 

extreme stability in air, and relatively low turn-on 

voltage and long lifetime, which makes them a 

perfect candidate for large-scale light emitting 

devices on transparent and flexible substrates in 

the future. 

High resolution printed electrodes 

The UM Hub team also fabricated high resolution 

conductive patterns for potential wearable 

electronic applications using an 

electrohydrodynamic (EHD) printing technique 

with the liquid metal material, Galinstan. The UM 

logo was EHD printed on a stretchable PDMS 

substrate with an extremely high resolution of 

tens micrometers. The EHD printed source and 

drain electrodes were separated 10um apart, 

enabling a high transistor W/L ratio for good TFT 

performance. The semiconducting channel is EHD 

printed sol-gel IGZO ink, followed by an 

annealing process.  

The fabricated all-printed n-type transistor has 

an ON/OFF ratio about 103. The solution-

processability of liquid metal makes it very 

attractive in electronic applications like on-chip 

transistor wiring, sensors, wearable electronics. 

 Photo credit: Sky Tianzhi Li

 

  



Surface-engineered graphene for printable energy devices 
 

Water-dispersible graphene powders 

CI Namita Roy Choudhury and the RMIT team 

developed a novel method for mass production 

of pristine graphene, which can be self-dispersed 

in water without excessive stabilizers. This 

process not only offers a low-cost and 

environmentally friendly method for graphene 

production, but also provides a ready-to-use 

graphene aqueous dispersion that can be directly 

implemented into traditional processes without 

further complication. 

The developed graphene was used to formulate 

graphene inks for printed flexible electronics and 

metal-free electrocatalyst. This high-performing 

water-dispersible graphene opens the door for 

diverse nanocomposites and energy applications. 

3D printing of graphene aerogels 

A novel freeze 3D printing technique was 

developed by the RMIT Hub team by integrating 

a precision 3D dispensing system with a rapid 

cryogenization process using a Peltier module, 

advancing the capability to print fluidic graphene 

inks into 3D macroscopic structures. This 

technique provides a scalable and versatile 

process for layer-by-layer fabrication of 3D 

graphene aerogels, which may find importance in 

a myriad of applications, especially for batteries 

and supercapacitors. 

Graphene-enabled long-lasting fuel cells 

The performance of hydrogen fuel cells is largely 

impeded by the sluggish oxygen reduction 

reaction (ORR) at the cathode.  

The RMIT hub team has developed a solution 

processable graphene-based electrocatalyst for 

ORR by incorporating conductive polymer 

nanoparticles onto the surface of graphene. The 

developed graphene-based electrocatalysts not 

only provide outstanding performance for ORR 

via the highly efficient four-electron reaction 

pathway, but also exhibit superior long-term 

stability. The described printable graphene inks 

offer a promising prospect for future fuel cells. 

 

  



 
 

Licencing, translation, commercialisation 
 

US-Granted patents  

Three graphene patents by the Hub UoA team 

has successfully secured a US patent this year.      

1. Composite Graphene-Based Materials, US 

10,864,498 B2, by D. Losic et al is for selective 

removal of toxic species relevant for 

environmental and mine tailing remediation 

(licensed to Sparc) 

2. Graphene for Fertilizer, US 11,040,918 B2, by 

D. Losic, M. McLaughlin et al is new concept and 

technology for using graphene as nutrient 

carriers and improving mechanical properties of 

commercial fertilizer applications (licensed to 

Mozaic, USA)  

3. Graphene composite based flame-retardants 

US 11,174,433 B2, by D. Losic et al is new 

technology for fire protection coatings using 

graphene oxygen barrier properties (licensed to 

First graphene) 

Novel radiation shielding material patented 

A provisional patent has successfully been filed 

for a novel radiation shielding technology 

developed by the UoA Hub team. The invention is 

based on the discovery that 2D materials with 

nano-layered architecture with can provide an 

effective lightweight shield for dangerous 

radiation. This technology can potentially pave 

the way for a new generation of radiation-

protective clothing to be used across many 

sectors such as medical diagnostics, mining, 

nuclear industry, defence and space. 

 

Graphene-enhanced products hit the market 

Safety boots and swimming pools enhanced with 

First Graphene’s PureGraph technology have 

been launched on the commercial market. 

Western Australian company, Steel Blue, 

launched their new range of GraphTECTM boots 

that incorporate graphene for improved abrasion 

resistance. Aquatic Leisure Technologies 

launched their new range of Aquatechnics 

graphene-enhanced pools with improved 

strength and damage-resistance while remaining 

lightweight. The launch of these products is an 

exciting leap forward for the growing Australian 

graphene industry.  

 

 

  



COMMUNICATIONS AND ENGAGEMENT 
 

 

 

 

 

 

  

 

 

 

 

 

 

Key events this year included:  

➢ ARC Graphene Hub workshop 

➢ EU Graphene Flagship’s Graphene Week 

➢ Graphene Commercialisation conference 

➢ World Materials Forum 

➢ Australia Japan Symposium 

➢ Soil Science Joint Conference 

➢ Advanced Materials Characterisation Webinar 

 

Outreach activities included: 

➢ The Graphene Council webinar series 

➢ Advanced Manufacturing Growth Centre panel discussions 

➢ YouTube explainer videos 

➢ School tours 

 

 

5. COMMUNICATIONS AND OUTREACH 



 
 

 

 

 

 

 

 

ARC Graphene Hub Workshop 2021 highlights 

The 3rd Annual Graphene Hub Workshop was 

conducted on 26 March 2021 with great success. 

Over 50 Graphene experts attended the online 

event including representatives from research 

groups, industry and government representatives 

from around Australia, for knowledge-sharing, 

insights, discussions and networking.  

The workshop included a plenary address from 

leading researcher, Prof Kourosh Kalantar-Zadeh 

of UNSW, ARC Laureate fellow, 6 Keynote 

presentations from Hub Chief Investigators and 

15 oral presentations from the Hub’s PhD 

students and postdocs.  

 

 

Congratulations to the winners of the Best 

Presentation awards: 

Hadi Rastin, University of Adelaide, “Electro-

conductive Mxene Nanocomposite Bioink” 

Dr Tanesh Gamot, Monash University, ”High-

quality supercapacitor materials from sustainable 

sources and steps towards scaled production” 

The workshop was sponsored by Gold Sponsor, 

Ezzi Vision, the Vacuum and Thin Film 

Technology specialists, and Bronze Sponsor, 

Sparc Technologies. We appreciate their 

fantastic support for this event.  

The workshop was organised by the organising 

committee: Hadi Rastin, Arash Mazinani, Le Yu 

and Jacqui McRae. 

 

 

  



ARC Graphene Hub Workshop 2021 highlights 
 

 

 

 

 

 

  



 
 

Key international conferences  
 

EU Graphene Week  

Hub Director, Prof Losic, presented a plenary 

presentation at this year’s Graphene Week 

conference (22-24 Sept 2021) hosted by the EU 

Graphene Flagship. The annual conference 

attracts +700 graphene experts from around the 

world and is one of the world’s most significant 

graphene conferences.  

Prof Losic’s presentation on “Advancements on 

graphene research translation and 

industrialization” highlighted the Hub’s graphene 

functionalization methods, engineering 2D 

materials, composites, and heterostructures with 

multifunctional properties tailored for specific 

applications. He also featured the Hub’s 

successes in developing new products and 

devices in collaboration with industry partners in 

the Session’s panel discussion.  

Graphene Commercialisation conference 

Prof Losic also presented Hub research as Plenary 

lecture at International conference on Graphene 

commercialisation: from prototypes to products 

in UK at Cranfield University (16-17 March 2021) 

CI Losic highlighted the extensive involvement of 

the Hub on several international graphene 

standardization projects including VAMAS and 

the IISO TC 229 committee and contribution to a 

new ISO standard: ISO DTS 23359 for 

Nanotechnologies - Chemical characterisation of 

graphene related two dimensional materials. 

World Materials Forum  

Deputy director, Prof Mainak Majumder, joined 

the panel discussion at the prestigious 7th World 

Materials Forum in the session “Conversion to 

Electrification” (June 2021) 

Prof Majumder’s discussion incorporated the 

outstanding results of Monash’s graphene-

enhanced battery project conducted as part of 

the Hub. Graphene-based technologies and 

device engineering can increase the durability of 

Lithium metal anode batteries. The development 

of new, efficient batteries such as those being 

developed by the Monash team is essential for a 

future of sustainable energy production and 

storage. 

Australia Japan Symposium 

Prof Majumder presented Hub research on 

“Lithium metal-based energy storage systems” at 

the Australia Japan Symposium: Critical minerals 

for climate change mitigation - Reducing risks in 

lithium supply chains.  

The bilateral symposium gathered Australian and 

Japanese expertise in critical minerals 

production, processing and recycling to identify 

collaborative research ideas, opportunities, 

vulnerabilities and competitive advantages in the 

lithium value chain. 

 

 

 



Key conferences and workshops 
 

Soil Science Joint Conference  

CI Prof Michael McLaughlin and team members 

Dr Shervin Kabiri and Dr Ivan Andelkovic 

presented their research at the seminal Soil 

Science Australia and NZ Society of Soil Science 

Joint Conference 2021.  

The conference brought together soil scientists 

across both countries - virtually and in person - 

for discussions and knowledge-sharing in the 

important topic “Soils: investing in our future”.  

Presentations from team members included: 

• CI McLaughlin: Factors affecting PFAS 

(Poly- and perfluoroalkyl substances) 

sorption in soils 

• Dr Kabiri (Pictured. Photo credit: M. 

McLaughlin): Assessing leaching behaviour 

of PFAS from contaminated soils using 

static/ column leaching tests 

• Dr Ivan Andelkovic: Engineered Phosphate 

fertilizer with dual release properties 

Advanced Materials Characterisation Webinar  

UoA team members, Dr Farzan Farivar and Dr 

Pei Lay Yap, presented their research on 

graphene characterisation at the UK’s Southern 

counties Materials, Minerals &Mining Society’s 

webinar. Their presentation, entitled “A fight 

against “Fake Graphene” materials using 

thermogravimetric analysis (TGA)” featured in 

the session on “Scalable method for measuring 

the yield of graphene” and highlighted their 

recently-published research on the topic. 

 

 

  



 
 

Industry and community engagement 
 

The Graphene Council webinar series 

First Graphene’s Senior Scientific Advisor, Andy 

Goodwin, presented an overview of the 

company’s recent successes in a webinar 

conducted by The Graphene Council. Mr 

Goodwin highlighted the excellent achievements 

of First Graphene in developing partnerships for 

new graphene products as well as supporting 

cutting edge research.  

The Graphene Council is the largest community 

in the world for graphene researchers, 

producers, developers, investors, regulatory 

agencies and the broader public with a reach of 

over 50,000 people with an interest in graphene. 

Advanced Manufacturing Growth Centre events 

Hub manager, Dr Jacqui McRae, presented at two 

Advanced Manufacturing Growth Centre events 

to highlight the research outcomes from the Hub 

and the benefit of industry partnerships with 

Universities. Both events, a live panel discussion 

and a webinar, were well-attended by industry 

representatives and generated a great deal of 

interest in Hub research outcomes.   

Advanced surface engineering techniques video 

The Tio-Max is a multifunctional electrochemical 

station that can be used to modify metallic 

surfaces for several applications including 

biomedical devices and aerospace engineering. 

PhD student, Arash Mazinani (UoA), created a 

demonstration video to showcase this state of 

the art technique to broader audiences. This 

video joins his earlier explainer video on surface 

engineering with Plasma Electrolytic Oxidation 

(PEO), available on the Hub’s YouTube Channel. 

 

 

School outreach 

PhD student, Le Yu (UoA) provided school 

students with hands-on Chemical Engineering 

experiences including soap and perfume making 

as well as a demonstration of a fluidized bed. The 

activities introduced primary and high school 

students to the potential applications and job 

prospects of this field of study.  

The UoA team also hosted Year 12 STEM 

students for the Academy Holiday Workshop to 

visit the Graphene labs, showcase our amazing 

research and technologies, and hopefully inspire 

the next generation of graphene researchers.  
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Celebrating team PhD completions: 

➢ Dr Negar Mansouri 

➢ Dr Hadi Rastin 

➢ Dr Sadeq Zaferani 

➢ Dr Arash Mazinani 

➢ Dr Shaheer Makar 

➢ Dr Tuan Sang Tran 

➢ Dr Mathias Aakyiir 

➢ Dr Petar Jovanovic 

➢ Dr Kamrul Hassan 

Awards: 

➢ Dr. Mahdokht Shiabani – L’Oreal Women in Science 

➢ Dr. Pei Lay Yap – RACI Cornforth Medal 

Events and training: 

➢ Training and skills development 

➢ Social events 

 

 

6. TEAM ACHIEVEMENTS 



 
 

Celebrating team PhD completions 

This year saw the successful completions of many 

Hub PhD students (9) in addition to 11 PhD in 

previous years. Congratulations to them all on 

their success! 

Dr Negar Mansouri 

Negar Mansouri submitted her thesis in January 

entitled “3D porous scaffold for neural tissue 

engineering” (supervisors Dr. Al-Sarawi, Prof. D. 

Losic, Prof. J. Mazumdar). Her multidisciplinary 

research investigated the possibility of using 

graphene to help repair spinal damage.  

Dr Mansouri published several peer-reviewed 

papers during her PhD One of her papers was 

selected by UoA’s Director, Academic Excellence, 

as a ‘high impact’ publication for 2021. The 

paper, entitled: “Biodegradable and 

biocompatible graphene-based scaffolds for 

functional neural tissue engineering: A strategy 

approach using dental pulp stem cells and 

biomaterials” was selected based on academic 

excellence and overall impact as the ‘Industry 

Impact - Health Solutions IEP’ and presented to 

the Vice Chancellors Executive Committee. 

Dr Hadi Rastin 

Hadi Rastin submitted his thesis entitled “Bioinks 

for soft tissue engineering and biomedical 

applications” (Supervisors Prof D. Losic and Dr T. 

Tung). His research was published in many 

prestigious journal publications and featured as 2 

journal covers (Nanoscale, Adv Health Mater) 

and received the Dean commendation for 

excellence of PhD thesis 

Dr Rastin won the award for Best Presentation at 

the 2021 Hub workshop and contributed greatly 

as a committee member for the Hub workshop. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Celebrating team PhD completions 

 

Dr Arash Mazinani 

Dr Arash Mazinani submitted his thesis entitled 

“Improving biointegration and antibacterial 

performance of medical implants by surface 

engineering Titanium with electrochemical 

methods combined with graphene 

functionalisation” (supervisors Prof Losic and Dr 

Julker Nine). 

During his PhD, Dr Mazinani was awarded 2 

prizes for high impact and industry-applicable 

research publications by the Faculty Director of 

Academic Excellence at the University of 

Adelaide and 2 of his publications were featured 

as journal covers in “Nanoscale” and “Materials 

and Chemistry B”. 

Dr Mazinani also contributed to organising the 

2021 Hub workshop and has demonstrated his 

science communication skills in developing 

explainer videos for the Hub’s YouTube channel. 

 

Dr Sadeq Zaferani 

Dr Sadeq Zaferani successfully passed all the 

requirements for the award of PhD after 

receiving excellent reports from the two well-

respected examiners in the field.  

The examiners felt that Dr Zaferani’s thesis, 

entitled “Improvement of thermoelectric 

properties through manipulation of their 

microstructure: the effect of graphene 

reinforcement” (supervisor CI Prof Reza 

Ghomashchi) dealt comprehensively with 

synthesis, characterisation, and performance 

evolution of three thermoelectric systems and 

with reinforced with graphene nanoplates. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  



Celebrating team PhD completions 

 

Dr Tuan Sang Tran 

Dr Sang Tran completed his PhD in Chemical 

Engineering at RMIT University (Supervisor Prof 

Choudhury). His research is focused on advanced 

manufacturing of graphene electrodes for energy 

applications.  

During his research activities, he has published 1 

patent and +10 journal articles, which attracted 

more than 300 citations. He also presented his 

research at several conferences and workshops 

and won the Best Presentation award at the Hub 

Annual Workshop in 2020. 

 

In 2020, he won the prestigious Presenter Award 

for his presentation at the Annual Hub 

Workshop.  

 

 

 

Dr Shaheer Makar 

Dr Shaheer Makar submitted his thesis entitled 

“Engineering Novel Nano-Structured 3D-Printed 

Titanium Implants for Optimized 

Osseointegration, Antibacterial Protection and 

Localized Drug Delivery Applications” (supervisor 

Prof Losic) and received the Dean commendation 

for excellence of PhD thesis 

Dr Makar’s research 

achievements included 

developing 

antimicrobial coatings 

for paediatric implants. 

His research was 

published as 6 journal 

articles, one of which 

was featured as a 

journal cover for 

ChemMedChem.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Celebrating team PhD completions 

 

Dr Mathias Aakyiir 

Dr Mathias Aakyiir submitted his thesis on the 

preparation of robust elastomer/MXene 

nanocomposites with high functional properties 

(supervisor Prof Ma).  

Dr Aakyiir’s research focused on the formation of 

functional polymer nanocomposites containing 

recent 2D materials (especially MXene) via 

various novel methods including 3D Printing of 

such materials for stretchable conductors. His 

research outcomes were published in 11 peer-

reviewed journals and presented at conferences.  

 

 

 

 

 

 

 

Dr Petar Jovanovic 

Dr Petar Jovanovic submitted his thesis entitled 

“Continuous, Column-Based Method of 

Graphene Oxide Size Fractionation in Water” 

(Supervisor Prof Majumder). 

Dr Jovanovic’s research was split into two areas. 

The first focused on improving graphene oxide 

processability through the development of novel 

purification and size fractionation methods. The 

second focused on the synthesis of novel 

polyelectrolyte complex formulations and their 

applications as a membrane component in 

electrochemical devices, namely, lithium-sulfur 

batteries. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 
 

Celebrating team PhD completions 

 

Dr Kamrul Hassan 

Dr Kamrul Hassan submitted his thesis entitled 

“Graphene chemo-resistive sensors for 

biomarkers” (Supervisors Prof Losic and Dr T. 

Tung). 

During his PhD, Dr Hassan published 15 papers in 

total and have presented at 6 conferences. His 

research led to the development of graphene-

enhanced VOC sensors that can be used to detect 

spoilage of packaged foods and diseases in the 

lungs. 

Dr Hassan also contributed greatly to organising 

the 2020 Hub workshop, especially the graphic 

design and layout of the abstract booklets. 
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Training of Masters, Honours and Internship students  
 

 

 

This year the UoA team successful trained 5 

Master students and 4 Honours students who 

completed their studies. The team also provided 

research training for 3 Internships and 3 Summer 

students in the Graphene labs.  

Master Students  

Aneetta George and Chenlin Liu completed their 

Masters project “Development of functionalised 

2D Composites for environmental applications” 

(supervisors: Dr P L Yap, Prof D. Losic, Dr T. Tung) 

Gurleen Singh Sandhu, completed a Masters 

project on Smart fire-retardant coatings with-self 

warning ability” (supervisors: Dr J. Nine, Prof D. 

Losic, Dr T. Tung) 

Rakesh Erukulla and Himanshu Jain completed a 

Masters project on “Graphene-based advanced 

corrosion resistance inhibitor and coating” 

(supervisors: Dr J. Nine, Prof D. Losic, Dr T.Tung) 

 

Honours Students  

Our Honours student successfully completed 

their projects on different topics under 

supervision of our PhD and postdoctoral 

researchers. 

Thi Hieu Tran: Evaluation of Characterisation 

methods for quality control of graphene 

materials  

Nathalina Yu: Laponite-gelatin nanocomposite 

hydrogels for osteogenic tissue 

Viet Hoa Nguyen: Gallium cross-linked 

polysaccharides based Bioinks composite for 3D 

printing applications  

Ana Woodley: Fabrication and Characterisation 

of Methylcellulose/Kappa Carrageenan Bioink for 

3D Printing of Biological Constructs for Skin 

Tissue Regenerations 

 

 

 

  



 
 

Awards for Hub team members 
 

 

 
L’Oréal-UNESCO Award 

Monash Hub team member, Dr Mahdokht 

Shaibani, was awarded the prestigious L’Oréal-

UNESCO Award for Women in Science. The 

award recognises Dr Shaibani’s achievements in 

developing efficient lithium-ion batteries for 

electric vehicles and her advocacy in promoting 

Australia’s potential to meet the growing global 

demand for batteries.  

“Australia is the only country in the world that 

has free access to all 10 minerals required [to 

manufacture batteries], and that makes us 

unique. At the moment we dig and ship and 

don’t see any profit,” she said. Dr Shaibani will 

submit recommendations to government policy 

makers and industries on the importance and 

urgency of securing an independent battery 

supply chain in Australia. 

The L’Oréal-UNESCO Award celebrates women’s 

contribution to scientific research and aims to 

address the current gender gap in science where 

women hold <20% of senior positions and have 

received <3 per cent of Nobel Prizes.  

 

 

RACI Cornforth Medal 

UoA Hub team member, Dr Pei Lay Yap, was 

awarded the highly prestigious Royal Australian 

Chemical Institute’s (RACI) Cornforth Medal for 

the best “Thesis on Chemical Research”. The 

award recognises Dr Yap’s outstanding 

achievement in fabricating effective water 

remediation technology to remove multiple 

pollutants from water. The developed technology 

is based on multifunctional graphene-based 

composites produced using hydrothermal, 

chemical reduction, thermal and photoinitiated 

thiol-ene click approaches.  

 “Winning this prestigious award is a great 

honour and is also a tremendous reflection on 

the mentor I have had along the way, Professor 

Dusan Losic, as well as my teammates and my 

beloved family for their endless support,” she 

said.  

To receive this highly prestigious award, the 

recipient must be nominated by the deputy Vice-

Chancellor (Research) of an Australian university. 

Only one medal is awarded each year. 

 

  



Events and Training 
 

Career Progression 

The completion of many research activities and 

PhD projects this year has meant that many 

team members have also completed their roles 

in the Hub and moved on to new employment 

opportunities. The skills and expertise of our 

researchers have enabled them to secure new 

role in academia, industry and government 

institutions, further progressing their careers. 

This year the Hub farewelled 12 research staff 

and PhD students who can now build on their 

training and experience in new and exciting 

roles. We are very proud of their achievements 

and wish them every success for the future.  

Professional skills development  

Developing skills beyond lab research is one of 

the training goals for the Hub. Following on from 

the successful online training workshop platform 

from 2020, more training sessions were 

organised by Hub management.  

Workshops included Preparing Successful Job 

Applications were provided to the team to assist 

with the next phase of their careers.   

Students’ work highlighted at Ingenuity  

UoA Chemical Engineering students presented 

their Hub-related research at Ingenuity, the 

annual event by the Faculty of Engineering, 

Computer & Mathematical Sciences (ECMS) to 

showcase projects to school students, industry 

representatives and the broader community. 

Dang Khoa Nguyen and Zhaoqi Cui (Supervised 

by Hub CI, Prof. Christophe Fumeaux, and Dr. 

Nghia Nguyen-Trong) presented their work on 

Optically Transparent Antenna System for 5G 

Mobile Application with a view to potentially 

overcome the challenge of fitting antennas into 

small mobile devices.   

The Hub team have trained +60 Masters, 

Honours and summer students who have gone 

on to further study or to work in industry.

 

  



 
 

Hub team building, social life and events 
  

Hub teams celebrated diversity and culture with many social lunches celebrating Chinese and Persian New 

Year as well as many picnic outings and farewells.  
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7. FUTURE DIRECTIONS  
 

What is next:  

New ARC Hub for Advanced Manufacturing with 2D Materials (AM2D) was awarded by ARC with total 

funding combined with industry of $8.8M over 5 years (2022-2027) involving 8 Universities, 7 Industry 

partners, 12 CIs. Anticipated outcomes include the transformation of newly discovered materials into 

globally traded, high-value 2D products, enabling Australian industries to capture more wealth and jobs 

from this large and growing market. 
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8. RESEARCH OUTPUTS 2021 



The Hub research outputs generated from 2021 include over 45 published/accepted journal 

papers, 8 conference abstracts and presentations, 4 patents, and 2 book chapters 

Patents 

1. D. Losic, D. Tran, S. Kabiri, Composite graphene-

based material, US 10,864,498 (granted) 

2. D. Losic, M. McLaughlin et al. Graphene for 

Fertilizer Applications, US 11,040,918 B2 (granted) 

3. D. Losic, MD J Nine, D. Tran, Graphene based 

composite based flame-retardants US 11,174,433 

B2 (granted)  

4. D. Losic, L. Yu, A. Santos. et al, Radiation 

shielding with layered 2d materials Australian 

Provisional Patent Application No. 2021902612  

Book Chapters 

1. M. Horn, S. A. Alomari, J. MacLeod, Nunzio 

Motta and Deepak P. Dubal, Ultrafast Charging 

Supercapacitors Based on 3D Macrostructures 

of Graphene and Graphene Oxide, In: 

Graphene-based 3D Macrostructures for clean 

energy and environmental applications, Royal 

Society of Chemistry, 2021, 115-138.  

2. MJ Nine, D Losic, Application of graphene in 

protective coating industry: prospects and 

current progress, Handbook of Modern Coating 

Technologies, 2021, 453-492 

Journal Articles 

1. Minh V.C, Dat P., Thuy P., Sang N., Tuan N., Tung 

T., Losic D. Effect of large graphene particle size 

on structure, optical property and photo-

catalytic activity of graphene-titanate nanotube 

composites, Optical Mat, 2021, 122, 111662 

2. Kamrul Hassan, N. Stanley, Tran Tung, Pei Yap, 

Hadi Rastin, Le Yu, D. Losic. Extrusion-Printed 

CNT–Graphene Sensor Array with Embedded 

MXene/PEDOT:PSS Heater for Enhanced NO2 

Sensing at Low Temperature, Advanced 

Materials Interfaces, 2021. 8 (24), 2101175 

3. Amar Patil, N. Chodankar, E.J., S. Roy, Deepak P. 

Dubal, G. Guan, Y-K Han, S.C. Jun. 2D-on-2D 

core–shell Co3(PO4)2 stacked micropetals@ 

Co2Mo3O8 nanosheets and binder-free 2D 

CNT–Ti3C2TX–MXene electrodes for high-

energy solid-state flexible supercapacitors, 

Journal of Materials Chemistry A, 2021. 

4. M. Majumder, M. Santosh, R. Viswanatha, A.K. 

Thakur, D. Dubal, K. Jayaramulu. 2D Conducting 

MOFs Enabled Energy Storage Devices, Energy 

Storage Materials, 2021, 37, 396 

5. A Tripathy, MJ Nine, D Losic, FS Silva, Nature 

inspired emerging sensing technology: Recent 

progress and perspectives, Materials Science 

and Engineering: R: Reports 146, 100647, 

(impact factor 36.124) 

6. Kamrul Hassan, Tran Thanh Tung, Pei Lay Yap, 

Hadi Rastin, Nathan Stanley, Md. Julker Nine, 

and Dusan Losic, Fractal Design for Advancing 

the Performance of Chemoresistive Sensor, ACS 

Sensors, 2021, 6,10, 3685-3695 

7. Dusan Losic, Farzaneh Farivar, Pei Lay Yap, 

Afshin Karami. Accounting Carbonaceous 

Counterfeits in Graphene Materials Using the 

Thermogravimetric Analysis (TGA) Approach, 

Anal Chem 2021, 93 (34), 11859 (Journal Cover) 

8. Naeem, M, Kuan, HC, Michelmore, A, Yu, S, 

Mouritz, AP, Chelliah, SS & Ma, J 2021, 

'Epoxy/graphene nanocomposites prepared by 

in-situ microwaving', Carbon, 177, pp. 271-281. 

9. Qiu, A, Jia, Q, Yu, H, Oh, JA, Li, D, Hsu, HY, 

Kawashima, N, Zhuge, Y & Ma, J 2021, 'Highly 

sensitive and flexible capacitive elastomeric 

sensors for compressive strain measurements', 

Materials Today Comms, 2021, 26, 102023, 1. 

10. Zhang, Y, Ma, J, Wei, N, Yang, J & Pei, QX, 

'Recent progress in the development of thermal 

interface materials: a review', Physical 

Chemistry Chemical Physics, 2021, 23, 2, 753. 

11. Aakyiir, M, Kingu, M, Araby, S, Meng, Q, Shao, J, 

Amer, Y, Ma, J, 'Stretchable, mechanically 

resilient, and high electromagnetic shielding 

polymer/MXene nanocomposites', Journal of 

Applied Polymer Science, 2021, 138, 22, 1-10.  

12. Sadeq H. Zaferani, R. Ghomashchi, D. Vashaee, 

Assessment of Thermoelectric, Mechanical, and 

Microstructural Reinforcement Properties of 

Graphene-Mixed Heterostructures, ACS Appl. 

Energy Mater. 2021, 4, 4, 3573–3583     

13. B. Hou, X. Jin, L. Jiang, Y. Li, C. Qiu, D. Han, Y. 

Ding, L. Sheng, Flexible porous Graphene/Nickel 

hydroxide composite films with 3D ion trans-

port channels for high volumetric performance 

asymmetric supercapacitor, Applied Surface 

Science, 2021, 569, 151036 

14. Sadeq H. Zaferani, Michael W. Sams, Reza 

Ghomashchi, Zhi-Gang Chen, Thermoelectric 

coolers as thermal management systems for 

medical applications: Design, optimization, and 

advancement Nano Energy 2021, 90, 106572  



 
 

15. K. Jayaramulu, M. Horn, A. Schneemann, H. 

Saini, A. Bakandritsos, V.Ranc, M.Petr, V.Stavila, 

C. Narayana, B. Scheibe, Š.Kment, M. Otyepka, 
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