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Next generation electrolytes for advanced alkali metal batteries

M. Forsythp)®
3 Deakin University, Institute for Frontier Materials, Victoria, Australia
b Visiting Ikerbasque Professor, POLYMAT, University of the Basque Country UPéiid$tiaSan Sebastian,
Spain

Traditional electrolytes currently used foribh and Naion devices are not compatible witligher energydensity

anodes required for nextemeration devices, such as Li metal and Na metal anodes. In addition, there is now a
recognition that operation at elevated temperatures is desirable for some applications. Therefore, new electrolyte
materials are currently actively being investigatedideyond Liion technologies. It has recently been shown that,

by using an ultrdnigh concentration of lithium or sodium salt in an ionic liquid (or indeed some organic solvents),

it is possible to achieve stable cycling of Li metal and Na metal anodes,abftegh rates and current densities,

and even in the presence of water. These electrolytes indicate a decoupling of the alkali metal ion dynamics from
the bulk with t;.or tnastransport numbers approaching or even exceeding 0.5.

Similar concepts a2t @Sy d Ay alftaQ StSOGNrftedisSa KI@S Ffaz2 o
when the polymer host is based on a polymerized ionic liquid, such as poly(diallyldimethylammonium) (PDADMA)
with either TFSlor FSI counterions. We showathsuch polymers are capable of dissolving even higher
concentrations of lithium and sodium salts leading to highly conductive solid electrolytes with high transport
number. By incorporating such PILs either into a composite or block copolymer matemmbgved mechanical
properties can also be attributed to these solid electrolytes along with stable Li/Na metal cycling, thus offering
exciting opportunities for all solid state high energy density batteries.

These materials will be discussed in terofstheir physicochemical properties, electrochemical behavior and
performance in devices.
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Nanoengineering of plasma polymers for Medicine and Beyond

Krasimir Vasilev
2College of Medicine and Public Health, Flinders University, Sturt Road, Bedford Park,
South Australia 5042, Australia
KV: krasimir.vasilev@flinders.edu.au

In my talk, | will give an overview of recent progress from my lab on development of plasma pédgitieted
nanoengineered surfaces that benefit many areas of application. Over the year, we developed a range plasma base
methods with allows us to control that entire spectrum of surface properties, including chemical, physical,
mechanical and topogghical. The main focus of our research is the surface modification of medical devices and
biomaterials for applications in areas such as cell therapies, tissue engineering, controlling inflammation and
infections as well as medical diagnostics. However, surface modification technologies are not limited to
medicine. We have demonstrated the utility of nanoengineered plasma polymers for solving problems in other
areas such as environmental science and remediation, organic electronics, water treatmeminanahaking. In
gAtf LINBaSyid GKS SyaAySSNAy3a FyR OKSYAOIf O2yOSLIia
a range of examples of application of the technology in various fields.
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Figurel: Applications of Plasma Nanoengineering.
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Advanced Water Purification by Single Atom Catalysis
Xiaoguang Dugh

aSchool of Chemical Engineering axaanced Materials, University of Adelaide, Adelaide, SA, Australia
X.D. DuanXiaoguang.duan@adelaide.edu.au

The critical environmental issues urge advanced and green technologies for the purification of contaminated water
systems due to the existence of diverse hazardous organic substances produced from human activities. A:
promising candidi&s, carborbased materials are green catalysts to replace the toxic transition/noble metal
catalysts in environmental catalysisn this work, we developed a series of structuvell-defined carborbased
singleatom catalysts (SACs) to replace converdlometal counterparts and drive several key processes in
advanced oxidation processes (AOP3$)We used both advanced characterisation techniques as well as density
functional theory calculations to reveal the molecular/coordination structure of thevedriSACs, featured
electronic structures, as well as relations with the catalytic behaviours in AOPs. The activation of peroxides anc
evolution of reactive oxygen species are identified by a diversity of experimental and analytical methodologies. This
proof-of-concept study dedicates to elucidating the principles in developingpégformance and robust carben

based SAC for environmental sustainability.
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Fig. Mechanistic scheme of paracetamol degradation in th-Ee/PMS system via twwnradical pathways.
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Developing Synchrotron-Xay Imaging Methods to Image
BrainMetal Speciation In Situ

Mark J. lcketf°, Ashley Holling®, Gae Elliscti
aSchool of Molecular and Life Sciences, Curtin University, Perth, Western Australia
Curtin Health and Innovation Research Institute, Curtin University, Perth, Western Australia
Email:mark.j.hackett@curtin.edu.au

Memory loss that occurs during natural ageing, neurodegenerative disease, or following brain injury, has limited
treatment options, and is a major health and economic concern. The lack of effective therapies carbbéedttr

in part to an incomplete understanding of how ageing, disease, or injury perturbs brain chemistry. In particular,
metal ions are known to be essential for healthy brain function, and altered levels of metal ions are associated with
disease pathologyet much remains unknown about the specific chemical mechanisms through which metal ions
participate in brain disease or degeneration. To increase understanding of the role of metal ions in health and
disease, new imaging technigues are required to emalibualisation of metal homeostasis and metal ion
coordination chemistry at the single cell level, in brain tissue.

Advances in imaging techniques such as synchrotraay Xluorescence microscopy (XFM) and microay
absorption near edge structure (UXER) spectroscopy are making an important contribution to our understanding

of brain function and malfunction. This is due to their capability to directly image diffusible igrégK Cl) and
transition metal ions (Fe, Cu, Zn) at cellular resolutiotedration of XFM and pXANES alongside vibrational
spectroscopy and traditional histochemical methods in a ratidal approach enables association between cell
physiology, altered metal ion homeostasis, protein aggregation, oxidative stress, and digbualoedetabolism.

My presentation will highlight recent research developments and advances using the above spectroscopic
techniques for direct in situ imaging of metal ion coordination chemistry within ex vivo tissue sections of animal
models of natural geing and neurodegeneration. Particular emphasis will be paid to our recent research that has
characterised the sensitivity of XANES spectra to coordination environments, in order to develop protocols to image
a range different chemical forms of metal iansbiological samples.

Figure 1: XFM elemental map showing distribution of metal ioh&rien), Fe (red), Zn (blue) in the mouse
hippocampus.

RACPR022Congress3-8 July2022,Brisbane



0 RACI 2022

1004

Rapid bacteria detection in food using statiheadspacecomprehensive twe
dimensional gaschromatography (H&& GC)

Wan Sin Herfy Snehal JadhavMaiken Uelan® Robert A. Shelfie
8CASS Food Research Centre, School of Exercise and Nutrition Sciences, Deakin University, 221 Burwood Highv
Burwood,Australia;>Centre for Forensic Science, School of Mathematical and Physical Sciences, University of
Technology Sydney, 15 Broadway, Ultimo, Australia.
WSH: wheng@deakin.edu.au, SJ: snehal.jadhav@deakin.edu.au, MU: maiken.ueland@uts.edu.au, RAS:
robert.shellie@deakin.edu.au

Foodborne microbial contamination is a serious threat to public health and a major hindrance to safe food
production. Early detection of pathogenic microbe can minimise the spread of contamination event. The current
investigation seek to detect the presence of pathogenic bacteria in food by measuring the volatile organic
compounds emanating from contaminated samples. This research will introduce ssgagh approach by
employing static headspaammprehensive twalimensional gashromatography with backflushing for detection

of Escherichia cofE. colj in milk.

By employing a headspace equilibration for 15 min followed by 5 min chromatographic analysis, the-time
response can reduce by approximately efey compared to the current conventional approaches at a pre
enriched singlecell bacteria level. The resefiranethodology suggests that presence of ethaneprdpanol,
acetonitrile, and acetaldehyde may be used as putative markers to indicatelicontamination. Timely detection

of pathogenic microbes is crucial for a secure food supply and the curremaela@n conventional culturbased
methods is timeconsuming and laborious. The described approach shows great promise for enabling rapid
detection of microbial food contamination.
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Mass spectrometrybased approaches to rapidgtyphenolic profiling of plant extracts

River J. Pachulft2 ong Y% Blagojce Jovcevaki Vincent Bulorf, Tara L. Pukata
2Department of Chemistry, School of Physical Sciences, University of Adelaide, Adelaide, SA, 5005, Australia;
bSchool ofAgriculture, Food and Wine, University of Adelaide, Adelaide, SA, 5005, Audbisliion of
Glycoscience, Department of Chemistry, School of Engineering Sciences in Chemistry, Biotechnology and Healtt
Royal Institute of Technology (KTH), AlbaNovayedsity Centre, Stockholm, Sweden
RJP: river.pachulicz@adelaide.edu.au, LY: long.yu@adelaide.edu.au, VB: Vincent.bulone@adelaide.edu.au, TL
tara.pukala@adelaide.edu.au

The plant kingdom contains an immense library of polyphenols with a range of biadlogedical, and commercial
applicationst Developing simple and rapid methods to fingerprint and profile the polyphenolic composition and
bioactive properties of plants widens the potential applications of these structurally diverse compounds. In this
research we have characterized a range of diverse bioactive properties of both commonly consumed and exotic
polyphenotcontaining biomass sources and catalogued the polyphenolic compounds they contain. We have
demonstrated that ion mobility mass spectrometiiv-MS) is a rapid and effective tool for profiling plant extracts

that gives greater structural information on polyphenolic composition compared to traditional mass spectrometry
based approaches. This work showcases a broadly applicable, high throagippoach to polyphenolic profiling

that gives comprehensive structural information, which can be combined with bioactivity fingerprinting to widen
the scope of potential applications for polyphenols.
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Structural Elucidation of Branche@hain FattyAcids

through ChargeRemote Fragmentation

Rhiannon J. McVeighDavid L. MarshallBerwyck L. J. Padthnd Stephen J. Blank$By
aSchool of Chemistry and Physics, Queensland University of Technology, Brisbane, Queensland,@estrallaAnalytical Research
Facility, Queensland University of Technology, Brisbane, Queensland, Australia.
RJMrhiannon.mcveigh@hdr.qut.edu.aldLM:d20.marshall@qut.edu.giBLIPherwyck.poad@qut.edu.al8JB:
stephen.blanksby@qut.edu.au

The large structural diversity of fatty acids informsithgse as the building blocks of complex lipids. Fatty acids
make up the cell walls in bacteria and were recently discovered in human plasma. Mass spectrometry is the
analytical tool of choice for analysis of fatty acids from biological samples, dueuspigsalleled sensitivity and
specificity. Using conventional tandemass spectrometry strategies, brancheldain fatty acids are difficult to
distinguish from their isomeric straigichain counterparts, with the only structural difference being a methylig

(or groups) at different sites along the acyl chain. Many contemporary strategies for improved structure elucidation
of fatty acids (and lipids in general) rely on a chemical derivatisation step prior to analysis by mass spectrometry.
The introductionof a positive fixed charge site to promote chamgenote fragmentation in the fatty acid is
beneficial for inducing fragmentation patterns characteristic for the carbarbon bonding arrangements of the

acyl chain. However, the wet chemical derivatisatised in these methods can lead to sample loss (due to volatility
and thus reduced sensitivity) and increases the required experimental time. In this investigation, we adopted the
chargeinversion strategy of Randolh al?to complex standards of straight chain FAs or branetteain isomers

with Mg?* and phenanthrolinebased ligands by combining the compounds in a sample vial prior to injection. Here
we demonstrate that collisioinduced dissociation of these ionic complexgelds unique spectra for each fatty

acid studied including the ability to differentiate between isomeric branetiegin fatty acids. Enhancing charge
remote fragmentation process maximises the structural information obtained in the analysis of thedattsnd

thus enables chain branching to be assigned for even low abundant fatty acids, including branched chain fatty acid
in human plasma. Combining this technique with HPLC separation of a wider range of brelnaimeAs will allow

for further invegigation into plasma.

X=H
=NO,

Anteiso

Figure 1The structure of the [M; H + Mg(Phen or Nhen}]*ion with ms spectra of the iso branchechain FA.fe
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Actionable and Accountable Machine Learning for Carbon Nanomaterial Design

Amanda S. Barnarj Benyamin Motevalli, Bronwyn L. Fdx
aSchool of Computing, Australian National University, Acton, ACT, Austtaiat1, CSIRO, Docklands, VIC,
Australia® CSIRO, Clayton, VIC, Australia.
ASB: amanda.s.barnard@anu.edu.au, BM: benyamin.motevalli@csiro.au, BLF: bronwyn.fox@csiro.au

Materials informatics, and the associated field of nanoinformatics, offer a wide variety of new approaches to solving
existing challenges in (nano)materials design. These enabling technologies leverage over 50 years of innovation |
computer science on machinedrning algorithms, and an even longer history of research in statistics, to underpin
the essential preliminary data science. Provided sufficient appropriate data is available to describe the material or
system, new insights can be gained that would beeottise obscured using conventional experimental or
computational methods. Hidden structure/property relationships can be uncovered to inform further research and
drive materials development. Extracting useful insights (such as structure/property reldapehdhom data
analytics and machine learning is, however, more complicated than simply gathering data and training models,
since not all methods are interpretable and suitable for decision making. This makes it impossible to hold them to
account. Furthenore, since correlation is different to causation, many importance relationships identified using
machine learning are not always actionable, and even the most accurate prediction cannot inform experimental
design. In this presentation we will discuss theortance of accuracy, generalizability and interpretability, and
demonstrate the advantages of combining a series of different machine learning methods to uncover useful
relationships between the properties, structure and processing conditions of graptwdde nanoflakes.
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Enhancing Solar Cells and Catalysts using N2ai2eNanomaterials

Munkhjargal BatErden€e®, Abdulaziz S. R. BatPurevikham Myagmarsereejitf Guangrui Xt Jiadong
Qirf, Jessica J. Whitayld J. Nin€,Dusan LositYun Wand, Tianyi Ma’,Yu Lin ZhorfgMunkhbayar
Batmunkh and Joe Shaptér
aAustralian Institute for Bioengineering and Nanotechnology, University of Queensland, StQLIT/ stralia;
bCentre for Catalysis and Clean Energy, School of Environment and Science, Griffith University, Gold Coast,
Queensland 4222, Australia DepartniédName, Organisation, City, State, CourfiBghool of Materials Science
and Engineering, Shaanxi Normal University, Xi‘an, 710062 PR Chiaansland Microand Nanotechnology
Centre, School of Environment and Science, Griffith University, Gold Coast, Queensland 4111, ASisitiadibof
Chemical Engineering and Advanced Materials, The University of Adelaide, Adelaide, South Australia 5005,
Australia;School of Science, RMIT University, Melbourne, VIC 3000, Australia.
MBE: m.baterdene@ugq.net.au, ASRB: a.bati@ug.edu.au PM: purevlkham.myagmarsereejid@griffithuni.edu.au,
GX: xugrui@gmail.com, J@in@griffith.edu.aulJW: jessica.white3@griffithuni.edu.au, MJN:
mdjulker.nine@adelaide.edu.abL:dusan.losic@adelaide.edwayW: yun.wang@griffith.edu.au, TM:
tianyima@swin.edu.au, YLZ: y.zhong@agriffith.edu.au, MB: m.batmunkh@griffith.edu.au, JGS:
j.shapter@ug.edu.au

hyS 2F GKS Y2ad AYLRNIFIYyd AaadzSa FFOAy3a a20A6Bdadhe Aa
environmentally responsible and sustainable means. Renewable energy, and in particular solar energy, has thi
potential to address current issues in energy production but costs, both in terms of the energy required for
production and final price to #nconsumer, as well flexibility in terms of system deployment are problems that will
need to be addressed. Reducing the environmental footprint in various chemical processes is also very important
This talk will focus on work using 2D nanomaterials t&enaew architectures for solar cells or new generation
nonmetallic catalysts. Several possible structures including heteroatom doping will be explored and the
disadvantages and advantages of each will be examined.

One example presented will be a discarsof a facile and efficient protocol for chemical doping of phosphorene
nanosheets with nitrogen (N) atoms. The synthesis of highly crystalline nitdogea phosphorene (ighosphorene) is
accomplished through a combination of ball miliagd microwavetechniques. The rapid surface oxidation of
phosphorene under ambient conditions is considered to be serious issue for many applications, but here is used as
strategy to achieve efficient chemicalddping. The prepared-Noped phosphorene nanosheets sheavoutstanding
electrocatalytic performances as a new type of imoetallic catalysts for nitrogen g§\to ammonia (NkJ conversion at a

low overpotential (0 V) versus reversible hydrogen electrode (RHE). This work not only introduces an efficientostrategy
chemically functionalize 2D phosphorene, but also opens a new avenue in impdl phosphorene nanosheets as
metaHree catalysts.
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FDiamaneLike Nanosheets

SamChenr, Marc Duboi$
aSchool of Environmental and Life Sciences, The University of Newcastle, Callaghan, New South Wales 2308,
Australia
bUniversité Clermont Auvergne, Clermont Auvergne INP, CNRS, Institut de Chimie de cemaoat (UMR
6296), BAL0448, F63000 Clermonferrand, France
SCsam.chen@newecastle.edu.aMD: marc.dubois@uca.fr

Single layer diamond (diamane) has emerged as a newlimensional carbomaterialwhich was first predicted
theoretically andrecently achieved experimentally. Bakharev et al. reported the first preparation of fluorinated
diamane (Fdiamane) films throuly chemisorption of fluorine on bilayer graphene grown on CuNi(111) [1].
Recently, we revisited the stagepoly(dicarbon monofluoride) ¢E), in which fluorine atoms are inserted into
every second layer of graphite and the carbon atoms establish®h B A G f ¢-RER1 ERYR & dzblHzS
structural model of (&), proposed by Watanabe et al. [2, 3] suggests stacked layerdiahtane. We hypothess

that the low surface energy caused by the short, strogf Bonds can result in a low fricti@oefficient between

the layers, and thus the-éiamanelike layerscanbe exfoliated under shed4]. In this talk, | will discussir recent
efforts onthe synthesis and exfoliation of &}, in solutionsto yield ultrathinnanasheetsshowing the Fiamane-

like structure. | will also present an improved method for an efficient,4gighd production of ultrathin fiamane

like nanosheetsand nearly perfedfGF).
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Low temperature nano mechanelectrocatalytic Ckliconversion

Junma Tant Kourosh KalantaZadelt
aSchool of Chemical Engineering, University of New South Wales (UNSW), Sydnble®05@uth Wales,
Australia.
JT: junma.tang@student.unsw.edu.au, KKkalantarzadeh@unsw.edu.au

Transforming natural resources to energy sources, sudomgerting Chito H, and carbon, at high efficiency and

low cost, is crucial for many industries and environmental sustainability. The high temperature requirement of CH
conversion regarding many of the current methods remains a critical bottleneckdwmttactical uptake. Here we
report an approach based on Ga liquid metal droplets, Nif@iQatalysts and mechanical energy input that offers
low-temperature andscalableCH conversion into Bland carbon. Mainly driven by the triboelectric voltage,
originating from the joint contributions of the ecatalysts during agitation, Gi$ converted at the Ga and Ni(QH)
interface through nandribo-electrochemical reaction pathways. The efficiency of the system is enhanced when
the reaction is performed at aincreased pressure. The dehydrogenation of other-gaseous hydrocarbons using

this approach is also demonstrated. This technology provédesomic viability fosustainable kigeneration.
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Controlled SeHAssembly of Cdoon Nanodots Driven by

Liquid-Liquid Phase Separation
MiaosiLi? Lei Bad
aSchool of Engineering, RMIT University, Melbourne, VIC 3000, Australia;
MSL: Miaosi.li@rmit.edu.au; LB: lei.bao@rmit.edu.au

Evaporating a sessile drop of ternary solutions containing one hydrotrope (e.g. ethanoly@aidriscible fluids

can show interesting phase separation behaviours, opening up a new pathway for colloid and particle assemblyl
2. In this work, we studied the influence of ligdiguid phase separation (LLPS) on the assembly of carbon nanodots
(Gdots) during the evaporation of a drop containing ethanol, water and different oils on a superhydrophobic
surface.

Cdots are newly discovered fluorescent carboased nanomaterials with size of less than 10 nm. Structurally, C
dots are composed of carboni@atkbones and functional groups at the surface. Surface oxides, such as carboxyl
groups and hydroxyl groups, are the common species capping the carbon cores3, resulting in overall amphiphili
structures of @lots. Therefore, the interactions betweenddts with oil/water during LLPS will have significant
impacts on the structures of-@ot assemblies.

Based on confocal microscopy observations of the evaporation process and an understanding of the evaporatior
path on the liquidliquid equilibrium diagram, welearly revealed that-@ots assembly during LLPS was dependent

on vapour pressure, solubility and surface tension of the oil components. Accordingly, by adjusting different types
of oils and their formulations in the ternary solution, the morphologiegstailine structures and optical properties

of the resulting assemblies can be tuned. The demonstrated approach is versatile and controllable for generating
variable structures with prospective applications fed@-based catalysis and energy conversiongesses.
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Bioelectrocatalysis for Electrosynthesis
Shelley D. Minteér

aDepartment of Chemistry, University of Utah, Salt Lake City, Utah, United States
SDM: minteer@chem.utah.edu

In the last 5 years, there have been extensive studies and new materials designed for interfacing biocatalysts witt
electrode surfaces. This talkill discuss electroanalytical techniques for studying biocatalysis, including both
mediated bioelectrocatalysis and direct bioelectrocatalysis. The talk will discuss electrode materials innovation for
interfacing complex proteins with electrode surfa@sswell as using them for electrosynthesis of ammonia as well

as other valueadded products (i.e. chiral amines, chiral amino acids, polymers, etc.). This talk will discuss strategies
for cofactor regeneration. Finally, this talk will discuss the userdhstic biology for microbial bioelectrosynthesis

of ammonia and other valuadded products.
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The electrochemical modulation of single molecule fluorescence

J. Justin GoodiAgYing Yarfy Sanjun Fah James E.A. Wehbruangingva®, Daniel HagnesdsRichard D. Tilley
Katharina Gaus
aSchool of Chemistry and Australian Centre for NanoMedicine, The University of New South Wales, Sydney 2052
PEMBL Australia Node in Single Molecule Science and School of Meditiversity of New South Wales, Sydney
2052, Australia
justin.gooding@unsw.edu.au

The electrochemistry of single molecules is one of the frontiers in electrochemistry. The challenge in exploring
single molecules is getting a signal from that molecule. glage three common approaches to doing this which

are 1) monitoring single or a few electrons, 2) converting electrons into photons or 3) using a single molecule to
modulate the flow of charge in an electrochemical system as performed with nanopore s§tsdrs this talk we

will present our findings using the latter two strategies.

In this presentation we will discuss how we can use total internal fluorescence microscopy (TIRF) to follow the
fluorescence of single Alexa Fltg47 labelled bovine serumtamin molecules adsorbed onto indium tin oxide
(ITO) electrode surfaces. What was observed was the fluorescence of theGAléxauld be reversibly modulated

as a function of the potential applied to the ITO. The fluorescence intensity of the Alex&#&Wudecreased, or

even disappeared, at negative potentials but returned to similar levels to open circuit potential when the potential
was swept back positive [2]. An observed pH dependence in the fluorescence strongly suggested the involvemen
of electran and proton transfer in the switching of the fluorescence. A mechanism for the potential modulating of
fluorescence is shown. We then surveyed a variety of other fluorescent dyes and the switching behavior is
correlated with molecular structure. The imgance of this electrochemical control over the fluorescence of single
molecules for the superresolution light microscopy method, single molecule localisation microscopy will be
discussed.
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Probing nitrogenase catalysis using mediated cyclic voltammetry

Trevor DRapsorf Jessica K. BilgjAmratha Menon? Behjat KosaiHashemi? Christina M. Gregg,Paul V.
Bernhardt? Craig C. Wootl

aCSIRO, Canberra, ACT, Australia
®School of Chemistry and Molecular Biosciences, University of Queensland, Brisbane, QdeAnsixalia
TDRtrevor.rapson@csiro.guwKBjess.bilyj@csiro.au

Nitrogenases are two component metalloenzymes which carry out the reduction tf NH; and H at room
temperature and atmospheric pressure. Since the initial report that methyl viologen could be used as an
electrochemical mediator, cyclic voltammetry has emerged as a powerful technique to probe the catalytic
mechanism of nitrogenase's>

In recent years, it has been demonstrated that the reductase component of nitrogepr¢fein) can be replaced
with inorganic alternatives to produce ammonia. In these systems, ATP is no longer required and the enzymatic
mechanism is dramatically simplifiechwever, the rate of ammonia production is significantly loier.

Here we report a detailed voltametric study using various redox mediators to drive the catalysis of both single and
two-component nitrogenases. Our goal is to study the electron flux throlglsystem to shed light on mechanistic
details of nitrogenases, particularly those relating to the role of ATP in catalysis.
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Mattia Belott?, Mohsen M. T. ETahawy, Nadim Darwish Isabella RusseMichelle L. Coote* Marco
Garavelli*, and Simone Ciampf*
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This presentation will discuss an el&tO K SYA OF t LI GK (G2 GKS fdzyaAySaoSysS
chemiluminescence having been actively investigated since the 1950s, an electrochemical path, not relying on it:
natural biocatalyst, has not been reported yet. Herein we dischessIA NEFf 8 Qa f A3IKG SYA
St SOGNRBOKSYAOL! YSGK2RZ gAGK2dzi Ay@2t gAy3a £ dzOA TSN
bioluminescence (Figure 1a). We have developed a way to electrochemically generate and spectrally toee from

to green luciferin luminescence. Computational data suggest a reaction path (Figure 1b) and explain the origin of
the spectral tuning based on ion pairs. Contrary to current models, we propose that the spectral tuning is not
related to a keto/enol ismerization, and bring evidence of the electrostatic origin of this color change.

a) b)

AMP—Iuc o: 1 le)

@Mj %R % O(:[H or of @Mj ”bR

HOO  NH,

NN

~0
Ho—y,wo_ OH
H O“P\ _ OR

O_._\

A e

ox-luc

O: :/r 573-625 nm @ :/r

Figure 1(a)CathodilSf SOUNR OKSYAf dzYAy Sa 04y Ofraatinimimedh hD..
M BuNCIQ in dimethyl sulfoxide. (b) Proposed reaction mechanighen the reaction is triggered b
electrochemically generated superoxide.
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Molybdenum Enzyme Electrochemical Communication

Paul V. Bernhardt
aSchool of Chemistry and Molecular Biosciences, University of Queensland, 4072 QLD, Australia
p.bernhardt@uqg.edu.au

The superfamily of mononuclear Méand W) dependent enzymes are found in all domains of life where they
typically catalyse -2lectron redox transformations of organic and inorganic substrates coupled wittto®
transfer. A small selection of reactions catalysed by different Mo enzymes are shown in the figure. -The Mo

dependent dehydrogenases are active in their '"Maxidation state whilethe reductases are active in their

tetravalent form.
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In this presentation we will illustrate some of the recent approaches we have taken to successfully integrate
different Mo enzymes with aelectrochemical working electrode. These studies have led to enzyme electrode
biosensors, rapid screening for new pharmaceuticals and preparative scale organic transformations.
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Ten lessons learned about safety and systems failure

Paul Salmon
Director,University of the Sunshine Coa§lld, Australia

Systems thinking is a currently popular philosophy within safety science that is applied to understand and
enhance occupational health and safety. In this presentation | will reflect on over twenty years of applied safety
research and idcuss ten critical lessons learned about safety and how complex systems fail. This will involve the
use of case study examples covering areas such as accident analysis and causation, risk and risk assessment,
incident reporting and learning, work desigrytomation, and the development of safety interventions. The

practical implications of each lesson learned for safety management will be discussed. To close the presentation,
emerging challenges for workplace safety will be identified as well as the oeeddespread application of

systems thinking.
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Open access and data transparency: a case study on food and nanotoxicity

Paris Jeffcodt Catherine Hardy
aSchool of Chemistryyniversity of SydneySydney, NSW, AustraltBusiness Schodlniversiy of Sydney
Sydney, NSW, Australia
PJ: paris.jeffcoat@sydney.edu.au, CH: catherine.hardy@sydney.edu.au

Open access to data carries remarkable appeal with its inclusive force to engage and inform the public, accelerats
innovation and improve policyutcomes. However, the polemical overtones associated with this transformative
momentum to improve accountability and public trust, through responsible data practices and accessible data sets
Yre 0SS SEIF33ASNF SR ¢ KS SE aBually furictbns@kshnizfntritisi€ Socidl RIGeof
instrument of governance is influenced by how it is used in discéukéere often truncated to or framed in the
language of transparency, open access and data transparency ideals continue to peliferatithstanding

efforts to apply them in practice have not been without challenge. Levy and Johns (2016) go as far to say that the
fly3dzZ3S 2F RIFIGE GNIyaLl NByOeé Yl & &z2yYSiaaipodical ndwey Ol A
In thiswork we make use of an empirical case study related to the global challenge of food and nanotoxicity and
O2yGSYLRNINE fS3ratlriA@dS STF2NlLa G2 a2L8ye 020K yI
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Microplastics degradation by thermal Fenton reaction
Kunsheng Hu

Microplastics (MPs) are ubiquitous in the environment and are infiltrating the food chain, causing potential risks
to living beings. Advanced oxidation processes (AOPs) are emerging technigu@&sfpurification. Herein, a
hydrothermal coupled homogeneous Fenton system is developed for decomposition of ultrahigh molecular
weight polyethylene (UHMWPE), achieving 95.9% of weight loss in 16 h and 75.6% of mineralisation efficiency in
12 h becausefahe synergy of hydrothermal hydrolysis, protaoh environment, and massive production of

hydroxyl radicals. The system is also efficient to remediate other types of petrddaged plastics and maintains

high efficiency in practical water bodies. XRDIR, Raman and XPS analyses revealed-stége process: chain
unfolding/stretching and oxidation, giving rise to the formation of carbonyl groups and decreasing the crystallinity
of MPs during the hydrothermal treatment. The chain stretching stagev@dglito the whole treatment because

it remarkably facilitates the subsequent chain cleavage and Fenton oxidation.

Ultra-high Molecular ]

Weight Polyethylene 1)
TAAY o ©0°
L%) L343 So o 8
HDPE  PVC O 0O

ARANAY
L44.\ Lfl_\ LG._\ Microplastics

LDPE

Heat&® W ™

Acid environment

Residual plastics

RACPR022Congress3-8 July2022,Brisbane



0 RACI 2022
1020

Manganese oxide induced oxidative polymerization of phenolic pollutants and carbon
recycling

Yangyang YarfgPanpan Zharfg®, Kunsheng HuPeng ZhotS, Xiaoguang DuanHonggi Suty Shaobin Warfy
aSchool of Chemical Engineering and Advanced Materials, The University of Adelaide, North Terrace, Adelaide, S
5005, Australia? School of Material Science anddiireering, Jiangsu University, Zhenjiang 212013, China.
College of Architecture and Environment, Sichuan University, Chengdu 610065 ¢Skimzol of Engineering,
Edith Cowan University, 270 Joondalup Drive, Joondalup, WA 6027, Australia. YYY:
yangyang.yang@adeladie.edu.au, PPZ: panpan_zhang@ujs,é¢kH: kunsheng.i@adeladie.edu.au, PZ:
zhoupl219@sina.com, XGD: xiaoguang.duan@adelaidaieddQS: h.sun@ecu.edu.au, SBW:
shaobin.wang@adelaide.edu.au
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as PMS activators to produce both radical and nonradical species for organic oxidation, whereas the underlying
mechanism remains debatablén this work, we revealed the dependence of PMS activation on Mmith
O2yGNREftSR ONBadGFt & NKHGE) anzNeBox stdateS (MiD:Zand MHO) ltoyinRucd differévid JK 2
oxidative pathways. Instead of generating free radicals from Mn redoglesyMn /Mn! 'Mnt ), surface Mn

and Mn () of MnOctended to bond with PMS to generate Mn! )sb(HO)OS® complexes which coordinated

nonradical electrorransfer pathways (ETPs). Meanwhile, higitlence Mn () in MnQ, would directly attack

micropollutants and spontaneously be reduced to {ealence states to initiate ETH addition to these two
nonradical oxidation routesvin.Oz could activate PMS to generate other reactive oxygen spgggeshown in the
inserted Fgure Intriguingly, we found that the ETrRechanismselectivelyinduced oneelectron abstractiorof

phenol moleculegnto monomer phenoxyl radicals, which then crosslinked into polyphenols to deposit on catalyst
surface. Such onelectron phenol oxidatiorand polymerization results in extremely low PMS consumption but
high total organic carbon removal efficiency. The surface polyphenol products can be recovered as the precurso
of valueadded resin by acidic digestion of the catalysts or be removed viaustioh.PMS/MnQ/phenol systems
realized aqueous pollutant transformation to solid polymer products via nonradical pathways.
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Catalytic mechanism of Mp@ith PMS activation for phenol removal.
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Catalysts for a Sustainable Future

Karen Wilson
2Centre for Applied Materials and Industrial Chemistry, School of Science, RMIT University, 124a La Trobe Stree;
Melbourne, VIC 3001, Australia
*karen.wilson2@rmit.edu.au

Biomass derived from waste agricultural/forestry materials or-#fmod crops, offers the most easily implemented

and low cost solution for low carbon transportation fuels, and the only-petnoleum route to organic molecules

for the manufacture of bulk, fine and specialty chemicals necessary to secure the future needietyf'sAcid and

base catalyzed reactions spanning esterification, dehydration, isomerization, ketonization and aldol condensation
underpin transformations of biomasterived sugars or oxygenates found within fermentation broths or-fast
pyrolysis oif Swch processes require hydrothermally stable catalyst materials for prolonged operation in agueous
media, possessing tailored pore architectures to minimize mass transport limitations of bulky molecules, and acid
base properties tuned for cooperative reagi®
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This presentation will discuss the challenges faced in catalytic biomass processing, and highlight recent success
in catalyst design facilitated by advances in nanotechnology and careful tuning of catalyst formulation. Specific cas
studieswill explore (i) how the effects of pore architecture and acid strength can impact upon process efficiency in
biodiesel synthesi&{ii) how catalytic prereatments improve transportation fuel production from pyrolysis“oil,

and (iii) the role of bifunctinal catalysts in the upgrading of biils and alcohols to fuefSand the agueous phase
processing of sugars to important platform chemicals and fuel precursors sueHM§& Slerivatives.
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