Professor Steven Langford

Concept transfers from nature; molecular devices
and machines (including logic); electron transfer
processes; peptide nucleic acids as antisense
and diagnostic applications.

Dr David Lupton

The development of catalytic reactions for the
synthesis of chiral organic molecules and their
application in the synthesis of biologically relevant
targets.

Professor Doug MacFarlane
(Federation Fellow)

Materials chemistry; ionic liquids; solar cells;
batteries; capacitors.

Associate Professor lan McKelvie

Nutrient biogeochemistry in aquatic systems;
environmental analytical chemistry.

Associate Professor lan McKinnon

Dairy Ingredient Research: examination of the
effects of process-induced stresses (heat, high
pressure, dehydration) on the denaturation and
aggregation of milk proteins and other associated
modification of proteins, and how they influence
the physical properties of dairy incredients.

Professor Don McNaughton

High resolution molecular spectroscopy of gases
of atmospheric and interstellar significance;
vibrational micro-spectroscopy and
microspectroscopic imaging of biological
systems; application to biomedicine; biology;
biodiagnostics.

Dr Lisa Martin

Biological and medicinal chemistry of
metalloproteins and biomolecules: protein
electrochemistry and biophysics; biosensors;
neurodegeneration; protein-protein/nucleic acid
interaction; membrane and biocompatible
surfaces.

Dr Adam Mechler

Nanotechnological aspects of macromolecular
interactions and processes in surface confined
systems such as nanoparticle sensors; modified
electrode surfaces; biosensors and biomimetic
membranes; studied primarily with atomic force
microscopy.

Associate Professor Richard Morrison

Electronic spectroscopy; atomic and molecular
mass spectrometry and development of scientific
instrumentation for analytical chemistry and
spectroscopy.

Professor Keith Murray

Synthesis, magnetochemical, structural and
spectroscopic studies of transition metal
compounds displaying molecular magnetic
properties such as long range order and spin
switching. These include large clusters of
manganese and iron that show single molecule
magnetism and nanomagnetic possibilities.

Associate Professor Tony Patti

Structure, reactivity and uses of Natural Organic
Matter (NOM), from soils, lignites, and composts.
Applications of “green” catalytic processes that
transform NOM and assist carbon sequestration
in soil. Utilisation and transformation of biomass
for producing feed-stocks, fuel additives and soil
amendments.

Dr Patrick Perlmutter

Total synthesis; asymmetric synthesis; medicinal
chemistry; cancer; HIV.

Dr Evan Robertson

Spectroscopy of biological (and atmospheric)
molecules and their clusters, with a focus on
conformation, structural and energetic aspects
of hydrogen-bonding interactions; also
computational chemistry.

Dr Andrea Robinson

Organic synthesis; asymmetric synthesis;
organometallic catalysis; medicinal chemistry;
peptide synthesis; peptidomimetics; cascade/
tandem reactions.
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Dr Kei Saito

Developing new synthesis and production
methods for novel sustainable/environment
benign materials based on the principles of green
chemistry including: controlled polymerization

to form engineering plastics in water; solid-
crystalline photoreversible polymerization and
stability controlled nano polymer micelles and
their capsulated chemical control release.

Professor Leone Spiccia

Biological and medicinal chemistry including
enzyme mimics; PNA-metal complex hybrids;
anti-HIV agents; biosensors and imaging agents;
bioconjugates for neuroscience (Alzheimer’s);
protein purification; solar energy conversion
including dye sensitized solar cells; water splitting
devices; metal ion speciation and complexation.

Dr Andreas Stasch

Organometallic chemistry, in particular
organolithium compounds and low oxidation
state guanidinate complexes.

Dr Chris Thompson

Spectroscopy of small atmospheric and biological
molecules focussing on their structure and
conformational preference in both monomers

and hydrogen-bonded water clusters.

Dr Kellie Tuck

Chemical biology at the interface between
chemistry and biology; organic synthesis and
enzymology to discover new drug targets to treat
common ailments and diseases.

Dr Bayden Wood

Raman and FTIR spectroscopy of cells and
tissues; malaria diagnostics and treatment;
cancer screening; stem cell research; oocyte
research; AFM/Raman spectroscopy of cells;
algae research.
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About the School of Chemistry

The School of Chemistry is one of the leading teaching and research
schools in Australia and has strong affiliations with industry and government
research organisations.

The School currently has 37 key academic research staff members with
diverse research interests. It is affiliated with a number of important research
centres, and is host to the ARC Centre for Green Chemistry, the Water
Studies Centre, the Centre for Biospectroscopy and the Australian Centre
for Electromaterials Science.

Researchers in the School are active in several specialist research groups
including the Electrochemistry Group, lonic Liquids Group, Magnetic
Materials Group and the Synthetic and Catalytic Chemistry Group.

Key research strengths

e Sustainable and green chemistry

e Environmental and analytical science

e Synthetic inorganic and organic chemistry
e Biological and medicinal chemistry

e Materials chemistry

Research facilities

The School of Chemistry research facilities
include recently renovated state-of-the-art
research laboratories.

NMR spectrometers

e 200 MHz;

e 2 x 300MHz; 400MHz; 500MHz instruments.

Mass spectrometry

e FElectrospray ionization and MALDI;

e 2 x LCMS; GCMS;

e High resolution MS; ICP/MS.
Crystallography

e 2 x CCD single crystal X-ray diffractometers;
e 1 x X-ray powder diffractometer.

IR/Raman and UV/VIS

e Bruker HR120 high resolution (O.OOZCm‘1)
FTIR spectrometer;

e Varian Stingray Focal plane array FTIR
spectroscopic imaging microscope;

* FTIR spectrometers with ATR, diffuse reflection
and gas cells;

e 2 x Renishaw Raman micro-spectrometers with
413, 514, 532, 633, 782 and 830nm lasers;

e Renishaw Raman micro spectrometer
coupled with NTMDT AFM.

Chromatography

e GC; GC/MS; HPLC

Other equipment

A number of varian UV/VIS spectrometers;
spectrofluorimeters; polarimeters; DSC/TGA;
magnetism facility; electrochemistry suite; 2 x
AFM; microwave reactor; field flow fractionation.

Academic staff and their
research interests

Associate Professor Phil Andrews

Chiral metal amides; main group geminal
organodimetallic complexes; bismuth
compounds; SmartPrint CRC: Materials for the
modification of paper and polymer surfaces
including new nanomaterial coatings for ink-dye
encapsulation, precursors and new coatings by
atmospheric plasma CVD, chemical sensors and
indicators; Green Chemistry — solvent-free metal
mediated syntheses.

Dr Udo Bach

Nanofabrication; dye-sensitized solar cells;
third generation photovoltaics.

Dr Stuart Batten

Crystal engineering; X-ray crystallography;
supramolecular chemistry; inorganic chemistry;
coordination polymers; catalysis; microporosity;
transition metals; lanthanide metals.

Dr Ron Beckett

Colloid and surface chemical processes in natural
waters and waste water. Separation science,
particularly field-flow fraction methods.

Dr Sheshanath Bhosale

Synthesis of supramolecular donor-acceptor
systems to mimic artificial photosynthesis. The
final goal will be to use these systems to produce
hydrogen and oxygen.

Professor Alan Bond
(Federation Fellow)

Theory, instrumentation and application

of electrochemistry in sensing, ionic liquids,
trace analysis. Fundamental studies with
polyoxometalates, photoelectrochemistry
and solid state electrochemistry.

Dr Matthew Byrnes

Development of metallated polymers for solar
cell applications, ionic liquids, organometallics.

Associate Professor Alan Chaffee

The recovery, conversion and utilisation of solid,
liquid and gas fuels. In particular the development
of efficiency improvements and emission
reductions associated with their use.

Dr Perran Cook

Carbon and nutrient biogeochemistry in marine
and freshwater systems; effects of hypoxia and
anoxia on nutrient cycling in estuaries and coastal
lagoons; bioavailability of dissolved organic matter
and nutrients; nutrient cycling in permeable
sediments.

Professor Glen Deacon

Rare earths; main group elements; precious
metals; synthesis and catalysis; organometallics;
coordination compounds; organooxo- and

organoamidometallics; corrosion inhibitors;
anticancer compounds; ionic liquids; MOCVD
precursors; metals in the environment.

Dr Peter Godfrey

Microwave spectroscopy; computational
chemistry; astrophysics and radio astronomy
of interstellar molecules.

Dr Mike Grace

Aquatic chemistry; biogeochemical cycling
of metals and nutrients; stream metabolism;
freshwater ecology; natural resource
management; bayesian networks.

Professor Milton Hearn

Green chemistry; analytical chemistry;
biotechnology; nanostructured functional
materials; surface modification of polymers;

solid phase synthesis; characterization and
immobilization of bioactive compounds
associated with molecular recognition; molecular
self-assembly phenomena.

Dr Ekaterina lzgorodina

Applications of quantum chemistry to ionic
materials: ionic liquids and plastic crystals;
including the development of computational
approaches to selection and design of ionic
materials for electrochemical applications such
as batteries and fuel cells.

Professor Roy Jackson

Metal-catalysed organic reactions; drug discovery;
energy chemistry; soil improvers and other uses
of biowaste; paints from renewable resources.

Professor Cameron Jones

Modern main group chemistry; low oxidation
state and/or low coordination number;
applications to synthesis.

Professor Peter Junk (Head of School)

Rare earth chemistry; main group chemistry;
synthesis; X-ray imaging; structural chemistry;
catalysis; lanthanoids; corrosion inhibition;
organometallic chemistry.



