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The Centre for Microscopy and Microanalysis (CMM) is an interdisciplinary research, teaching and
service centre. We play an integral role within the research programs of The University of Queensland
and participate in both undergraduate and postgraduate education. We provide a comprehensive suite
of analytical instrumentation and a high standard of training programs for university researchers.
Our highly experienced, specialist staff are committed to providing a supportive and resourceful
working environment where clients receive expert advice and training that equips them to achieve
their research goals.

CMM is a foundation member and the Queensland Node of the Australian Microscopy and Microanalysis Research
Facility (AMMRF) which was established in July 2007 under the Commonwealth Government’s National Collaborative
Infrastructure Strategy (NCRIS).

CMM actively supports and initiates microscopy and microanalysis related research and development projects with
the aim to maintain future technological competitiveness for UQ. CMM is also in charge of the renewal of instruments
to ensure the optimal balance in instruments dedicated to general education, service and research and to further push
research projects beyond the current frontiers.

CMM reports directly to the Faculty of Science and is governed by a Director (Roger Wepf), a Deputy Director for
scientific services (Kevin Jack) and Deputy Directors for scientific strategy in life-science (Robert Parton) and material
science (Jin Zou). They also act as CMM ambassadors in their disciplines. CMM has an independent interdisciplinary
Scientific Advisory Board (Head: Parton), representing the different research interests at UQ. An internal Steering
Committee acts in an advisory capacity and has a final approval authority for all major proposed research and services.

The Centre for Microscopy and Microanalysis is a research facility dedicated to
an understanding of the structure and composition of all natural and man-made
materials across different scales. Our challenge is to meet present needs of
researchers for microstructural characterisation and to equip The University of
Queensland to meet new horizons in analysis research.

Our service to the university community is provided in three key areas, namely

a comprehensive suite of analytical instrumentation, strongly motivated and
experienced personnel and high standard of training programs for university
researchers. Our highly experienced, specialist staff are committed to providing a
supportive and resourceful working environment where clients receive expert advice
and training that equips them to achieve their research goals.

page 3



Centre for Microscopy & Microanalysis

Message

from the Director

It gives me great pleasure to welcome you to the
Centre for Microscopy and Microanalysis’ 2017 annual
report.

In line with the University of Queensland’s vision to
create change and its current motto “Not if, when..” |
am pleased that CMM continues to embrace change
through the purchase of state-of-the-art and leading-
edge scientific equipment that allows our stakeholders,
from within both research and commercial organisations,
to perform their scientific experiments and analysis in the
pico, nano and micro space. This would not be possible
without the generous and continued financial support of
the University.

In short CMM creates and enables an environment for
discovery.

To create change has been our underlying mission for
over 50 years. CMM’s history started in the 1960s with
the formation of the Electron Microscope Unit at UQ. In
1985 the Brisbane Surface Analysis Facility/BSAF was
founded, and in 2007 this was integrated into CMM.
Around the same time in the late 1980s, UQ commenced
a phase of centralising its electron microscopy, with the
central unit being named CMM in 1990. By 2007 all UQ
electron microscopy and X-ray surface science units, as
well as many X-ray diffraction and scattering techniques,
were merged into CMM.
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To ensure that we can meet the demand of both our
internal and external stakeholders, 2017 saw a change
to CMM’s executive organisational structure, introducing
three deputy-directors: Associate Professor Kevin Jack
(Deputy Director Operation), and Ambassadors in their
scientific field Professor Robert Parton (Deputy Director
Life-Sciences) and Professor Jin Zou (Deputy Director
Material Science).

CMM’s executive team has been well supported by
our first Scientific Advisory Board, which includes new
members representing QUT, Griffith University and the
University of the Sunshine Coast.

The strategy introduced in 2016 to assess and build
on our microscopy infrastructure saw CMM expand its
microscopy capacity to seven TEMs, 11 SEMs, six X-ray
tools, five MS instruments, one EPMA, one XPS, one FIB/
SEM and two EBLs (nano fabrication tools). This is an
impressive collection of resources, and each of CMM’s
four laboratories, based at AIBN, Hawken, QBP and our
X-ray facility have gained capabilities.

2017 also saw the arrival of six mass spectrometry
instruments, including two Maldi-TOF instruments, that
were donated to CMM and the Centre for Advanced
Imaging (CAl) from the Mater Hospital. This MS capacity
will initially focus on imaging MS applications in life-
sciences and expand from there into other application
fields and, if demand keeps growing, then towards
Tof-SIMS or similar high-resolution and high-sensitivity
imaging MS applications.

In 2017 we installed two 120kV Hitachi HT7700 workhorse
TEMs: one equipped with EDX and the other with a high-
resolution exalens set-up at AIBN and, in addition UQ’s
first dedicated EBL system, the Raith e-Line Plus was
temporarily installed in the AIBN laboratory.

In 2017 our procurements for frontier and renewal
continued with the final equipment delivery in 2018 to be
just as impressive; including:

» Australia’s first Cs-corrected pixelated STEM/
TEM from Hitachi, the HF5000, allowing better than
70pm resolution in STEM and SE-mode and fast
data acquisition for in-situ TEM/STEM experiments —
arriving in May 2018.

» Australia’s first EBPG 5150 from Raith for large-scale
and high-throughput nanofabrication — arriving in May
2018



» A FElI Apreo Volumescope delivered in 2017 to be
commissioned in February 2018

» Orders for a Xenocs Xeuss 2.0 SAXS system and
a scanning-XRF system Atlas X from iXRF were
finalised. Both systems are unique to Australia and
will be commissioned in the X-ray laboratory around
June 2018

In 2017 the refurbishment of the Hawken Laboratory
commenced to create a new home for the Cs-STEM
and a small clean room for the two EBL systems, with
adjacent sample preparation area and new laboratories
and services. Construction of the new Hawken laboratory
should be finalised by the end of May 2018 and be back
to full operation in June 2018.

The expertteam at CMM has capably met this infrastructure
growth. Our team grew in 2017 to 22 full time equivalent
positions. At the close of 2017 we saw the retirement of our
Centre Manager, Jill Prescott and our OHS Officer Wendy
Armstrong. Jill excelled in managing CMM’s and AMMRF
administrative requirements for more than a decade, and
we are most grateful to her. Wendy provided excellent
OHS training and support to CMM clients and staff and
worked for more than 40 years for UQ; we sincerely thank
her for her support over the years. We wish Jill and Wendy
all the best for their new adventures in their next new
phase of life.

In terms of delivery and output, CMM has again excelled. It
is a prerequisite to undertake training and education prior
to a new client being registered to use CMM equipment.
Our 2017 training courses were well subscribed with over
170 users trained in 15 CMM training courses.

Our focus on stakeholders and expanding our expertise
beyond UQ clients is also having much success. In
2017 CMM collaborated with 12 Australian universities.
Added to this we had 23 national collaborations and 34
international collaborations. Our reach spreads through
the US and Canada, Europe and Asia. But it is not just
research institutes that we collaborated with; CMM’s
relations with industry continues to grow as we provide
solutions to industrial problems, and work with industry to
seek new innovative approaches and better designs.

2017 has been a year of strong growth for CMM. With the
delivery of new equipment, not only our capacity to deliver
better analysis and therefore research findings have been
improved, but also our training and education programs,
our outreach and collaborations. Most importantly our
people have benefited from this continued growth. To
support all the activities, in 2017 we introduced a new
booking and accounting system, which allows us to move
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to project based management of client requests and
swiftly affiliate expert staff and OH&S requirements giving
the client an improved overall client experience.

Our 2017 success comes with the strong support of UQ’s
Faculty of Science. Our special thanks go to the Faculty’s
Executive Dean, Professor Melissa Brown, and the Deputy
Executive Dean, Professor lan Gentle.

UQ’s strategic investment of $15 M in 2016/2017 in
frontier analytics was rewarded by securing the largest
single item LIEF grant in Australia for a new cryoTEM
(with a $3.2 M contribution by the ARC). This is a clear
statement of both UQ and our Federal Government’s
desire to help and promote structure research for all
scientific disciplines and it is a special honour for me to
help UQ to bring these investments to a real spin. | invite
all Cls and clients to embrace these opportunities for
their discoveries and take their share and responsibility
to help operate these new analytical tools at the forefront
of science and discovery for a better future.

Finally, | would like to thank all centre staff for their
excellent support and contribution throughout 2017 and
for the on-going changes and challenges we are working
on in 2018/19 and beyond.

I hope you enjoy the 2017 Annual Report and the
highlighted research projects.

Professor Roger Wepf
Director CMM

Scientia ac Labore
(by means of knowledge and hard work)
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GROWTH IN CMM USERS

GROWTH IN CMM WORKSHOPS
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1 73 ATTENDEES at 375ATTENDEES at

1 5 TRAINING COURSES 25 WORKSHOPS

890 FLAGSHIP

INSTRUMENT HOURS

2 g 288 EXTERNAL USER

HOURS

347 usens
32,259 INSTRUMENT HOURS

77 | \
l. -\ 59 TOTAL RESEARCH COLLABORATORS 1 0
| CENTRE MEMBERS
W ’,’ 3 5 CONTRIBUTED TO TEN
INTERNATIONAL COLLABORATORS UNDERGRADUATE

COURSES IN 2017

34 1 279 ACTIVE PROJECTS

PUBLICATIONS N 2017
RESULTING FROM
CMM FACILITIES 72 FINALISED

PROJECTS

RESEARCH IMPACT

10 PAPERS ARE IN THE TOP 1% OF PAPERS*

17 PAPERS ARE IN THE TOP 2% OF PAPERS*

37 PAPERS PUBLISHED ARE IN THE TOP 10% OF PAPERS*

38 PAPERS WERE PUBLISHED IN JOURNALS
WITH AN IMPACT FACTOR LARGER THAN 10 (INCITES, APRIL 2018)

“WORLDWIDE FOR THEIR SUBJECT AREA AND AGE (INCITES, APRIL 2018)
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History timeline of CMM

1960s

1980s

2000s

2016
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In the 1960s UQ’s first Electron Microscopy Unit opened in the Anatomy building,
including its first electron microscope, the Elmiskop Electron Microscope made by
Siemens in Germany (still on display at the Physics Museum at the Parnell Building).
The microscope column consists of several sections which link together to form the
complete column, including an electron source, condensers 1 and 2, specimen
air-lock, objective lens and Intermediate lens, projector lens, viewing portion and
photograph chamber.

Commencement of the Brisbane Surface Science/Brisbane Surface Analysis Facility
(BSAF), with lan Gentle appointed Director and Barry Wood as Manager. In 1988 Dr
lan Mackinnon commenced the centralisation of electron microscopes at UQ, which
eventually resulted in the formation of CMM in 1990 under his directorship.

Professor John Drennan was appointed Director of CMM in 2000. In 2001 NANO was
announced under the Major National Research Facilities program (MNRF) program,
receiving $11.5M of commonwealth funds over five years. This was the largest MNRF
program. In 2002 NANO MNRF commenced, with John Drennan appointed to the
Board as Scientific Director. In 2003 - NANO MNRF Flagship Equipment was installed
at UQ including the FEI Tecnai F30, a 300kV cryogenic FEG-TEM, The Tecnai F30
became the only such instrument in Australia at that time. In 2007 NANO morphed
into AMMREF.

Professor Roger Wepf appointed as new Director of CMM with the aim to develop
more linking tools for imaging and spectroscopy so the same samples can be studied
holistically across different equipment to explore new frontiers in medical, biological,
life, plant and materials science. In several CMM team retreats, ideas to renew CMM
have been generated, which led to a working document CMM 2.0.



2017

In 2017 the first part of CMM 2.0 was implemented, including introducing new
governing structures and deputy directors as we established the first CMM Scientific
Advisory Board (SAB) to engage more with the future needs of our researchers at UQ
and in QLD. 2017 was also the year of taking first action to renew CMM by planning the
refurbishment and extension of the Hawken laboratory, evaluating and testing the new
frontiers instruments such as the cs-STEM and the two EBL systems all to finally be
installed in the refurbished Hawken laboratories. We also held our first user assembly
meeting with talks across all application fields from client projects. With a joint team
effort of 20 Cls we finally were awarded a $3.2 M LIEF grant for the next generation
cryo-TEM facility for QLD and Australia at the end of 2017. Finally we established a
new booking and accounting system for a better client experience as well as a better
OHS recording and reporting.

2018

In the beginning of 2018, we welcome Karl Byriel and Gordon King and their protein
crystallography facility - UQRocX’s - as new integral part of the CMM structural biology
laboratory at QBP. Hawken laboratory refurbishment and extension with a EBL clean-
room facility will be finalised and back to operation. The CMM X-ray laboratory will also
undergo a refurbishment and a small expansion to host not only CMM’s X-ray tools but
also the X-ray tools from SCMB from the Faculty of Science. The new instruments, the
pixelated Cs-STEM, two EBL systems, a Volumescope, a scanning-XRF and a SAXS
system will be installed and expand our research activities and opportunities.
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Scientific Advisory Board

In 2017 CMM formed a Scientific Advisory Board to guide the future development of the Centre. The Board develops
and discusses the future strategic plan and resources for CMM, based on the users future needs.

Members of the Board provided scientific and technical guidance in the fields of emerging technology, applications of
microscopy and microanalysis and procedures for the individual CMM facilities. The Board communicated a UQ-wide
view of CMM needs (and across other UQ platforms) and worked with user groups, facility staff and strategically with
the Director of CMM to ensure standards of services requested by UQ users are met and are heading towards their

future needs.

The Scientific Deputy Directors of CMM (Robert Parton and Jin Zou) chair the Scientific Advisory Board.

The Board met twice in 2017 (May and September). Also on the Board (as well as those below), are Roger Wepf, Kevin
Jack, Robert Parton, Richard Webb, and Jin Zou.
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Professor lan Brereton

Professor lan Brereton is the Director (Research and Technology) of UQ’s Centre for
Advanced Imaging (CAl) and is responsible for the high resolution NMR service. He
has over 20 years’ experience in the application of NMR spectroscopy to the chemical
and biomedical sciences. He is the inaugural Director of the Queensland NMR Network,
which received Smart State Research Facilities Funding (SSRFF) to establish a network
of state-of-the-art, high field nuclear magnetic resonance (NMR) equipment, including
the most powerful machine of its kind in the southern hemisphere — a 900 MHz high-
resolution spectrometer.

Professor lan Gentle

Professor lan Gentle joined The University of Queensland in 1993 and was seconded
to the Australian Synchrotron 2008-2010 as Head of Science and returned full time to
UQ in 2011. In 2013 he was appointed Associate Dean (Research) in the Faculty of
Science, while continuing to lead his group in the School of Chemistry and Molecular
Biosciences. In 2015 he was appointed Deputy Executive Dean, Faculty of Science.

Professor Peter Hayes

Professor Hayes is Professor of Metallurgical Engineering within the School of Chemical
Engineering. He is currently the Metallurgical Engineering Program leader and is senior
researcher in the Pyrometallurgy Research Group (PYROSEARCH). He received his
PhD from the University of Strathclyde in Glasgow, Scotland, in 1974.

Dr Ruth Knibbe

Dr Knibbe’s research interests are in materials for energy generation and storage with
specific interest in electrochemistry and electron microscopy. She received her PhD
in Chemical Engineering from UQ in 2007. She then spent four years at DTU-Energy
(Danish Technical University) and subsequently five years at the Robinson Research
Institute at Victoria University of Wellington. Dr Knibbe’s interests are concerned with:
in-situ methods for characterising fuel cell and battery materials, the application of
machine learning in new material design, development of new materials for Li-S battery
systems and understanding degradation mechanisms in fuel cell and battery systems.



Dr Stephen Love

Dr Stephen Love has been Director of Research Infrastructure at UQ for the past 2 years.
He has 14 years of research infrastructure and facilities managerial experience, eight of
these at UQ. He was a Researcher in the Institute for Molecular Bioscience (IMB), from
where he transitioned into management of Research Infrastructure at the Australian
Institute for Bioengineering and Nanotechnology (AIBN), and most recently, the
Translational Research Institute (TRI). He has been leading laboratory implementation,
providing strategic management and advice, in the development of infrastructure
systems and services. His knowledge of research facilities and infrastructure in the
higher education sector spans three decades and three countries.

Professor Roland De Marco

Professor Roland De Marco has been Deputy Vice-Chancellor (Research and Innovation)
at University of the Sunshine Coast (USC) since 2016 after taking up the position of
inaugural Pro Vice-Chancellor (Research) at USC in 2011. Prior to his roles at USC,
he served as Professor of Chemistry and Associate Deputy Vice-Chancellor (Research
Strategy), Dean of Research in Science and Engineering and Head of Chemistry at
Curtin University from 2001-2011. Throughout all of his leadership roles, both past
and present, he has maintained an active research profile leading a small group
focussed on the characterization of electromaterials, especially chemical sensor, fuel
cell and electrocatalyst materials. Since 2015, he has held Honorary Professorships in
the School of Chemistry and Molecular Biosciences at UQ and the Fuels and Energy
Technology Institute at Curtin University.

Professor Darren Martin

Professor Darren Martin is a senior group leader at UQ’s Australian Institute
for Bioengineering and Nanotechnology. He is a global leader in research and
commercialisation of polyurethanes, polymer nanocomposites and renewable
nanomaterials. He has been an active researcher in both the ARC Centre of Excellence
for Functional Nanomaterials and in UQ’s Centre for Translational Polymer Research.
Martin is the Founder and Chief Scientific Officer (CSO) of the successful UQ startup
company TenasiTech Pty Ltd.

Professor Fred Meunier

Professor Frederic Meunier was the recipient of a European Biotechnology Fellowship
and went on to postgraduate work at the Department of Biochemistry at Imperial
College (1997-1999) and at Cancer Research UK (2000-2002) in London, UK. After
a short sabbatical at the LMB-MRC in Cambridge (UK), he became a group leader at
the School of Biomedical Sciences at The University of Queensland in 2003. He joined
UQs Queensland Brain Institute in 2007 and is currently part of the Centre for Ageing
Dementia Research.

Associate Professor Peter Noakes

Associate Professor Peter Noakes is investigating the cell and molecular mechanisms
that underlie the development and breakdown of the neuro-motor system. His
laboratory works on the following: 1) cell and molecular mechanisms surrounding the
establishment of neuromuscular and motor neuron (CNS) synapses. 2) The generation
and development of motoneurons in health and in disease (e.g. motor neuron disease
{ALS}). 3) The role of innate immune system in motor neuron health and disease.
His laboratory employs biochemistry, immuno-histology, electrophysiology, live cell
imaging, behaviour, cell and molecular biology to study these issues.
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Professor Gordon Southam

Professor Gordon Southam received his BSc (Honours) and PhD in Microbiology from
the University of Guelph. He joined the Departments of Earth Science and Biology at
the University of Western Ontario when he was appointed Canada Research Chair
in Geomicrobiology (2001-2011), and Director of the Centre for Environment and
Sustainability (2010-2012). In 2012, Professor Southam joined the School of Earth
Sciences at The University of Queensland as the Vale-UQ Geomicrobiology Chair.

Professor Jenny Stow

Professor Jenny Stow undertook postdoctoral training at Yale University’s School
of Medicine as a Fogarty International Fellow. She was soon appointed Assistant
Professor in the renal unit at Massachusetts General Hospital, where she established
an independent research group in cell biology. She returned to Australia in 1994 as
a Wellcome Trust Senior International Fellow to join UQ’s Centre for Molecular and
Cellular Biology (now IMB). Professor Stow leads her own IMB laboratory.

Professor Lianzhou Wang

Professor Lianzhou Wang has joint positions with the School of Chemical Engineering,
and the Australian Institute for Bioengineering and Nanotechnology. He received his
PhD degree from Shanghai Institute of Ceramics, Chinese Academy of Sciences in 1999.
Before joining UQ in 2004, he has worked at two leading national research institutions
(NIMS and AIST) of Japan as a research fellow for five years. He is an Australian
Research Council (ARC) Future Fellow; and past recipient of an STA Fellowship of
Japan; and an ARC Queen Elizabeth Il Fellowship.

Professor Paul Young

Professor Young completed his PhD at the London School of Hygiene and Tropical
Medicine and was appointed to a lectureship in the University of London in 1986.
He returned to Australia as Senior Research Fellow at the Sir Albert Sakzewski Virus
Research Centre in 1989 and joined the University of Queensland as a Senior Lecturer
in 1991. He is the current President of the Australian Society for Microbiology and the
President of the Asia Pacific Society for Medical Virology.
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CMM Team

Executive

page 14



CMM Team

Overview

DIRECTOR

»

Professor Roger Wepf

AIBN LABORATORY

»

»

»

»

»

»

»

»

»

Mr Richard Webb

Dr Graeme Auchterlonie
Ms Robyn Chapman

Dr Elliot Cheng

Dr Hui Diao

Han Gao

Mun Soo (Abby)

Qiang Sun

Ms Rachel Templin

HAWKEN LABORATORY

»

»

»

»

»

Mr Ron Rasch

Ms Heike Bostelmann
Ms Eunice Grinan

Dr Kim Sewel

Ms Ying Yu

ADMINISTRATION

»

»

»

»

»

»

»

Ms Jill Prescott

Ms Jennifer Brown

Mr Robert Gould

Travis Hagstrom
Professor Jin Zou
Professor Robert Parton
Mr Andrew Stark

Annual Report 2017

QBP LABORATORY

»  Dr Matthias Floetenmeyer
»  Dr Kathryn Green

»  Dr Erica Lovas

X-RAY LABORATORY

»  A/Prof Kevin Jack

»  Dr Lachlan Casey
»  Dr Barry Wood

MASS SPEC IMAGING FACILITY

»  Dr Brett Hamilton

AFFILIATE APPOINTMENTS

»  Dr Bronwen Cribb
»  Emeritus Professor John Drennan
»  Dr Justin Kimpton
»  Dr Toshiyuki Mori
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CMM Collaborators

NORTH AMERICA
Czech Rep

France ‘
German;‘/‘;
Netherland:
Switzerland

CANADA
University of Victoria, British Columbia
University of Toronto
Canada

USA

Northwestern University, Evanston, lllinois
Georgia Institute of Technology, Atlanta, Georgia
The University of Texas at Dallas, Richardson, Texas

EUROPE
European Molecular Biology Laboratory (EMBL)

CZECH REPUBLIC
Institute of Scientific Instruments, Czech Academy of
Sciences, Brno

FRANCE
Curie Institute, Paris
European Synchrotron Radiation Facility (ESRF), Grenoble

GERMANY

MPI Atomically Resulved Dynamics Department and CFEL,
Hamburg

Centre for free-electron laser Science, CFEL, Hamburg
Max Planck Institute, Dresden

THE NETHERLANDS
Faculty of Applied Science, TU-Delft

NORWAY
University of Oslo

SPAIN
Centro Nacional de Biotecnologia (CNB)/CSIC
University of Barcelona

SWITZERLAND

ETH/Swiss Federal Institute of Technology, Zurich
Paul Scherrer Institute Swiss Light Source, Villigen
University of Geneva

UK

School of Pharmacy, Kings College, London

MRC - Laboratory of Molecular Biology, Cambridge 24

King's College, London .

University College, London National collaborators

35
International
collaborators
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jJapan

Singapore

South Africa

AFRICA & THE MIDDLE EAST

North-West University, Potchefstroom, South Africa
University of Cape Town, Cape Town, South Africa
Tel Aviv University, Israel

Kaust, Saudi Arabia

Annual Report 2017

ASIA

CHINA

Fudan University, Shanghai

Shanghai Institute of Technical Physics, Chinese
Academy of Sciences, Shanghai

Beijing University of Technology, Beijing
Zhejiang University, Hangzhou

Central South University, Changsha

Shanghai University, Shanghai

INDIA
National Centre for Biological Sciences,
Bangalore

JAPAN

National Institute for Material Science, Tsukuba
[baraki

Kyushu University, Fukuoka

SINGAPORE
National University of Singapore

NATIONAL COLLABORATORS

RMIT University, Melbourne, Vic

Flinders University, Adelaide, SA

Australian National University, Canberra, ACT
Griffith University, Nathan Campus, Brisbane,
QLD

Monash University, Melbourne, Vic

Queensland University of Technology, Brisbane,
QLD

University of New South Wales, NSW

Australian Institute of Bioengineering &
Nanotechnology, UQ

School of Chemistry & Molecular Bioscience, UQ
School of Mechanical & Mining Engineering, UQ
Institute for Molecular Biosciences, UQ

School of Pharmacy, UQ

School of Veterinary Science, UQ

Faculty of Science, UQ

Faculty of Medicine, UQ

School of Agriculture and Food Sciences, UQ
School of Chemical Engineering, UQ
Diamantina Institute, Brisbane

Faculty of Health and Behavioural Science, UQ
Queensland Alliance for Agriculture and Food
Innovation, UQ

Queensland Brain Institute, UQ

Queensland Micro- and Nanotechnology Centre,
Griffith University

ACMM, University of Sydney, Sydney, NSW
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CMM LABORATORIES

CMM has four laboratories across UQ. 2017 saw many
highlights including infrastructure upgrades, laboratory
refurbishment and new collaborations/amalgamations

with other UQ facilities.
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AIBN laboratory

Life s_cience & soft matter

The AIBN laboratories are located on the
ground floor of the Australian Institute

for Bioengineering and Nanotechnology
building. These purpose built laboratories
house four state-of-the-art transmission
electron microscopes and four scanning
electron microscopes plus a range of sample
preparation facilities. In addition the laboratory
is equipped with a sophisticated optical
microscopy suite with three optical microscopes
in various configurations.

Team

»  Mr Richard Webb, Laboratory Manager

»  Dr Graeme Auchterlonie, Research Officer
»  Ms Robyn Chapman, Scientific Officer

»  Dr Elliot Cheng, EBL Specialist

»  Dr Hui Diao, Dual Beam FIB/SEM Engineer
» Han Gao, Casual Research Officer

»  Mun Soo (Abby), Casual Research Officer
»  Qiang Sun, Casual Research Officer

»  Ms Rachel Templin, Research Assistant
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Equipment

Microscopes

Hitachi HT7700 with Bruker EDS
Hitachi HT7700 Exalens

Tecnai F20 200 kV TEM/STEM with Oxford EDS,
STEM BF/DF/HAADF, Gatan OneView Camera,
Gatan High Temperature D/T Holder (1000°),
Nanofactory 30997 D/T STM Holder, GIF EELS/
EFTEM/STEM-EELS 2002CCD camera

JEOL 2100 200 kV TEM/STEM with Oxford EDS,
STEM BF/HAADF

JEOL JSM-5000 Neoscope
Zeiss Sigma SEM with Gatan 3View
Raith eLine EBL system

FEI Scios FIB with Oxford EDS, Oxford EBSD, Easy
Lift micromanipulator, Gas Injection system with
platinum, tungsten, silicon and selective carbon
etching

Installed 2018

»

Thermo Fisher Apreo SEM with VolumeScope
(installed 2018)
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AIBN laboratory highlights

2017 presented as another exciting year for the AIBN
laboratory with many developments. Early in the year two
new Hitachi HT7700 TEMs were installed in the laboratory
to replace the 20 year old JEOL 1010 TEMs. These have
proved to be incredibly versatile, being used by both
biological and physical scientists. Within the first couple
of months of their operation 50 CMM clients had been
trained in their use and these people and many more
have continued to use the instruments strongly during
2017. One of the microscopes is equipped with STEM
and EDS for elemental analysis of samples while the other
instrument is capable of extremely high resolution, in the
order of <0.2nm, equaling or bettering the resolution on
even the 200kV TEM instruments in the lab.

One of the specialist areas within the AIBN laboratory
has been 3D electron microscopy and we saw new
developments in this during 2017. Several papers
published in high impact journals have been generated
using this technology including Zenker et al in Science
and Stone et al in Current Biology (see publications list in
this report).

In a collaboration between CMM Deputy Director
Professor Rob Parton and other members of the ARC
Centre of Excellence in Convergent Bio-Nano Science
and Technology 3D data obtained from the Zeiss Sigma/
Gatan 3View system has been used to create a Virtual
Reality system based on a human breast cancer cell.
This has generated incredible interest in the media and is
always a highlight of visiting tours of the AIBN laboratory
(see report on page 34).

In April Nicole Scheiber from EMBL, Heidelberg, and a
previous member of staff in CMM visited to help teach us
the use of the FIB in acquiring 3D datasets of biological
samples. This is now a routine technique in the laboratory
and has been used on a range of samples.

A grant from the Australian Cancer Research Fund led
by Professor Jenny Stow from IMB was successful in
obtaining money to purchase a new 3D instrument, the
Thermo Fisher Apreo/VolumeScope which will be installed
in the AIBN laboratory in early 2018. This will complement
the already existing systems, expanding the CMM
capabilities in this area. A room which housed the light
microscopes has been refurbished to take this instrument.

In June we saw the installation of the Raith elLine Plus
a new nanofabrication tool. It caters to a variety of
different applications: SEM imaging and analysis; Nano
lithography; Nano manipulation and Focused Electron
Beam Induced additive fabrication by material deposition
and subtractive fabrication by etching. CMM was lucky to
obtain the services of Dr Elliott Cheng to run this instrument.
Many people will remember Elliot as he worked for CMM
in the past running our previous EBL system some years
ago. While this instrument will be relocated to cleanroom
facilities in the newly refurbished Hawken laboratory it has
been used very successfully in the AIBN laboratory and
has generated a lot of interest from the UQ community.

2017 also saw some other staffing changes. Mun Soo
(Abby) who was employed as a casual research officer
to assist with TEM, was awarded her PhD and moved
back to Malaysia. In her place we have taken on two new
research officers, Han Gao and Qiang Sun.

The JEOL 2100 TEM became superfluous to the needs of
CMM so in early 2018 will be decommissioned and sold.
The money from the sale will pay for an upgrade to the
Hitachi HT7700 Exalens instrument to give it STEM and
EDS facilities. With this upgrade the two Hitachi TEMs
will provide a wide range of TEM capabilities to the CMM
clients.

This growth and development of new techniques and
instrumentation seem set to continue into 2018 so we look
forward to a promising future for the AIBN lab.
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Centre for Microscopy & Microanalysis

The refurbishment of the Hawken
laboratories will offer a significant
improvement to the operation of the
advanced materials electron microscope
(EM) instrumentation placed within. This
is a consequence of the purchase of
state-of-the-art instruments, such as the
pixelated Cs corrected STEM for atomic
characterisation of future materials and
EBL lithography for quantum computation
research. The Hawken laboratory now
incorporates Imaging Mass Spectroscopy
(MS). All these changes are encapsulated
in the new descriptor as CMM’s Material
Science and Scanning EM/MS Facility.

Team

»  Mr Ron Rasch, Laboratory Manager,
Senior Scientific Officer

» Ms Heike Bostelmann, Casual Laboratory
Technician

»  Ms Eunice Grinan, Senior Technical Officer

»  Dr Brett Hamilton, Imaging MS Facility Manager
»  Dr Kim Sewell, Scientific Officer

»  Ms Ying Yu, Senior Technical Officer
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Equipment

Scanning Electron Microscopes

»

»

Hitachi SU3500 with Oxford Xmax SDD EDS
elemental analysis

JEOL JSM6610 with combined Oxford Xmax SDD
EDS and Nordlys EBSD detectors

Philips(FEI) XL30 with cryo shuttle transfer system
JEOL JSM7001F with JEOL minicup EDS detector

JEOL JSM7100F with Gatan Alto Cryo system and
JEOL SDD EDS detector

JEOL JSM7800F with two in-lens detectors

JEOL JXA8200 EPMA with 5 WDS detectors and
John Donovan PfEPMA software

Imaging Mass Spectrometry

»

»

Bruker Amazon Speed iontrap with ETD - coupled to
AP-MALDI

Bruker Ultraflex Il - MALDI-TOF/TOF (x2)

Bruker MicroTOF Q Il (QqTOF) — coupled to AP-
MALDI
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Hawken laboratory highlights

The Hawken Laboratories began 2017 with a number
of significant machine upgrades completed and was
followed in mid-2017 by their move to two temporary
laboratory spacesto keep the instruments in service during
the refurbishment of the labs. This refurbishment will bring
the Hawken laboratory up to world-class standard in terms
of controlling room temperature, humidity, vibrations and
EMF fields; allowing the existing high-resolution machines
to operate at the highest quality as well as making it feasible
to install newly purchased state-of-the-art machines, such
as the 200 kV Cs corrected STEM for atomic resolution,
and EBL lithography for quantum computation research,
two requirements needed to keep UQ at the forefront of
research.

During 2017 the Nordlys camera (the EBSD diffraction
detector on the JEOL 6610 SEM) was upgraded to a
contemporary camera standard. The upgrades provide
a significant improvement in client productivity, as it
is possible to directly image the diffraction contrast
produced by a specimen in real time, thus saving many
hours in examining the specimen.

To complement the hardware upgrade to the EBSD
detector, the Oxford software that controls both the EBSD
(crystal orientation) detector and the EDS (elemental
analysis) detector was also upgraded to the latest
generation of control software and an extra feature of larger
area mosaic mapping was added. This mosaic mapping
software takes control of both the SEM beam and the SEM
stage to effectively stitch together many orientation or
elemental maps to produce a very large-scale image that
may be interrogated at multiple magnifications.

Additional upgrades included: a new generation SDD
EDS elemental analysis x-ray detector fitted to the Hitachi
SU3500 SEM, which provided analytical capabilities and
was compatible with other systems and updating of the
EPMA software to the John Donovan PfEPMA analytical
package, thus improving the analytical accuracy, speed
and flexibility of the WDS analysis on the probe.

A significant achievement was the relatively seamless
transition of the Hawken services to two temporary

distillation sites at UQ to allow for the total refurbishment
of the Hawken Laboratories. One laboratory in the Don
Nicklin building was setup to operate the high-resolution
FE-SEMs and EPMA probe and a second laboratory in
the Chemistry building was setup to operate the sample
preparation equipment, conventional SEMs and new MS
instruments. During this time the disruption to research
was minimised and a subset of SEMs were always
available for client measurements.

In addition, despite these transitions, CMM still managed
to complete its standard six Introductory SEM & EDS
Analysis courses per year; four done before the move
and two after the move. Moreover, a number of research
outcomes were facilitated by the Hawken laboratories
through 2017 and highlights include research in
collaboration with Pyroresearch and QUT to reduce the
interaction volume during analytical analysis (Rasch et
al, page 32) and the development of advanced materials
(e.g. Liu et al, Zhaung and Lyu et al, pages 37 and 38).

In 2017 we also welcomed Dr Brett Hamilton to the Hawken
team. Brett was previously from the Mater Hospital and
is an expert in mass spectrometry and chemical imaging
of biomolecules and biomaterials. Brett will manage the
new suite of MS instruments in CMM and the Centre for
Advanced Imaging at UQ.
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Centre for Microscopy & Microanalysis

Located in the Queensland Bioscience
Precinct at The University of Queensland,
the Cryo-Transmission Electron Microscopy
(TEM) Facility is a laboratory that was
purpose-built for standard and cryo-TEM
sample preparation and analysis, as well
as electron tomography of both resin
embedded and cryo-samples (for three-
dimensional analysis).

From 2018, the macromolecular
crystallography unit — UQROCX - will be
administered by the Centre of Microscopy
and Microanalysis and together with

the cryo-TEM facility will from the
Macromolecular Structure Research
Facility

Team

»  Dr Matthias Floetenmeyer, Laboratory Manager
»  Dr Kathryn Green, Scientific Officer
»  Dr Erica Lovas, Casual Laboratory Assistant

UQROCX LAB
»  Karl Byriel
»  Dr Gordon King
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Equipment

QBP Cryo TEM Instruments

»

»

»

Tecnai F30 G2 TEM

Tecnai T12 G2 TEM

JEOL JEM-1011 TEM

JEOL JSM-5000 Neoscope

Leica EM AFS2, Automatic Freeze-Substitution Unit
Vitrobot Mark 2, Automatic Plunge-Freezer
Quorom 150TE Carbon Coat

Baltec MED-020, Carbon Coater/Glow Discharge Unit
Baltec HPM-010, High Pressure Freezer

Leica EMPact2, High Pressure Freezer

Leica UCB-FCS Cryo-Ultramicrotome (x2)

Leica Ultracut UC6 Ultramicrotome (x2)

UQROCX Instruments

»

»

Rigaku FR-E+ SuperBright X-ray Generator Tecan
liquid handling robot

Rigaku Saturn 944 CCD area detector
Mosquito Crystal & Mosquito LCP
ACTOR

Rigaku R-Axis IV++ area detector
Rock Imager

Viscotek TDA 305



Annual Report 2017

QBP laboratory highlights

The QBP laboratories have undergone a number of exciting
evolutions throughout the year. In November 2017 CMM
was able to secure the largest single item LIEF grant to
date for an Automated High-Resolution CryoTEM and in
2018 UQROCX the ‘UQ Remote Operation Crystallization
and X-ray Diffraction Facility’ will come under the umbrella
of CMM.

This acquisition is great news for the structural biology
community at UQ and across Australia. With the new Cryo-
Microscope, CMM will be able to offer fully automated
high-resolution image acquisition of isolated proteins and
protein complexes that allow the 3D reconstruction of these
structures down to almost atomic resolution. Moreover,
this cryo-TEM will also provide greatly enhanced cryo-
tomography capabilities to the research community and
will be a vital part of a newly formed frontier cryo-TEM
alliance within Australia.

Installation of the instrument will occur in 2018. As a
part of this installation planning has commenced for
the creation of dedicated and modernised laboratories,
as well as dramatically enhanced data and informatics
infrastructure, within the QBP laboratories.

Furthermore, with the expertise of our new colleagues
Karl Byriel and Gordon King from UQROCX, we can soon
also offer services for protein crystallization and X-ray
diffraction data collection in house or at the Australian
Synchrotron in Melbourne. With this integrated approach
we will be able to offer a workflow where isolated proteins
are systematically tested on whichever methodological

approach works best and is the most appropriate for a
successful structural analysis of proteins and protein
complexes. An example workflow is shown below.

Finally 2017 has seen an increased interest in cryo
transmission electron microscopy reflecting the recent
technical breakthroughs in the field, last but not least
highlighted with the award of the Nobel Prize for chemistry
to the pioneers of the field at the end of 2017.

The training and support of our clients in cryo electron
microscopy is starting to show results with Vikas Tillus
cryo electron tomograms as one highlight (page 35) or
Sarah Piper’s from Michael Landsbergs laboratory high
resolution reconstruction of a bacterial ABC toxin complex
that is about to be published.

2017 also had a number of research and teaching
highlights including CMM hosting cryo-EM workshops in
workshops in conjunction with AMAS.

The UQ ROCX Facility

The UQ ROCX Facility provides access to protein
crystallization condition screening, crystal diffraction
screening, data collection, data processing, and structure
determination. Nano-litre liquid handlers and automated
imaging means that large numbers of crystallization
conditions can be investigated with small quantities of
protein. The diffraction facility has Queensland’s brightest
research X-ray source and the state’s only robotic sample
storage and retrieval system, which allows for multiple
data sets to be collected without user intervention.
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Centre for Microscopy & Microanalysis

The X-ray analysis facility at CMM is based
on level two of the Chemistry building and
provides a range of X-ray techniques,
including diffraction, scattering, spectroscopy
and imaging, for studying chemical
composition, nano-scale size and crystalline
phases in a range of materials. The facility
provides complementary techniques to the
electron-based methods afforded by the
AIBN, QBP and Hawken Laboratories and
to the macromolecular diffraction facilities

in the QBP laboratories though small-angle
scattering and small-molecule diffraction
techniques.

Team

»  A/Prof Kevin Jack, Laboratory Manager
»  Dr Lachlan Casey, X-ray specialist

»  Dr Barry Wood, Scientific Manager

»  Ms Anya Yago, Research Officer
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Equipment

Analytical X-ray Tools

»  Bruker D8 Advance powder XRD

»  Rigaku SmartLab thin-film and micro-diffraction XRD
»  Anton Parr SAXSess SAXS

»  Kratos Axis Ultra XPS

Purchased 2017 for 2018 delivery

»  Xenocs Xeuss 2.0 small- and wide- angle X-ray
Scattering Instrument

» iXRF Atlas X X-ray Fluorescence Spectrometer —
customised for high resolution XRF mapping.
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X-ray laboratory highlights

2017 marked the start of a period of substantial growth
and renewal for the X-ray laboratories and was very much
in line with what has taken place in other laboratories in
the CMM. The year saw the planning, funding and/or initial
phases of upgrades beginning across many parts of the
lab; with the majority of these projects to be completed
early in the following year.

Extensive procurements for both the high-intensity and
-resolution small-angle X-ray scattering (in collaboration
with AIBN) and the scanning X-ray microscopy (in
collaboration with SMI) instruments were finalised in 2017.
The instruments selected are world leading in terms of
capabilities and functionality they will bring to UQ and the
Australian research landscape. Commissioning of both of
these instruments will occur around the end of the second
quarter of 2018 and once commissioned both instruments
will provide unique capabilities for the analysis of a broad
range of sample types including materials, biological and
geological specimens.

CMM was also successful in obtaining funding from UQ to
modernise and upgrade the X-ray laboratory. This funding
will provide for purpose-built facilities for new tools such
as the small-angle X-ray scattering and scanning X-ray
microscopy systems on order and advanced spectroscopy
and X-ray diffraction tools, a significant increase in the
quality and range of X-ray analysis that can be provided
to clients and a stronger collaboration between SCMB
and CMM in the management of X-ray analytics.

The year was also highly productive in terms positive
outcomes for the clients of CMM. Some highlights include
the facilitation of work by the group of James Vaughan
into the advanced recovery of minerals and processing
of bauxite ores that have led to new alliances between
UQ, Industry and the State Government as well as future
funding opportunities (see Peng et al. in the Research
Highlights on page 39). Other highlights include the
continued collaboration between North-West University
(South Africa) and CMM looking at more efficient burning
of coals (see Wood et al., page 36 ) and the development
of materials for future energy demands (e.g. reports by
Zhuang and Lyu, pages 37 and 38).

The capacity and capabilities of the X-ray staff were
boosted by Dr Lachlan Casey joining the X-ray facility in
mid-2017. He will be in charge of the commissioning and
management of the scanning X-ray microscopy tool as well
as providing much needed succession for the provision
of X-ray photoelectron spectroscopy at UQ. Lachlan has
experience in X-ray analytics, including synchrotron-
based methods, as well as in structural biology. The
incorporation of UQROCX into the CMM umbrella will
also see greater opportunities for the X-ray laboratory to
add to the Macromolecular Structure Research through
complementary methods such as SAXS.
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CMM is an interdisciplinary research centre that plays
an integral role within the research programs of UQ and
participates in both undergraduate and postgraduate
research education.

CMM’s comprehensive suite of analytical

instrumentation provides researchers with the resources
to achieve their research goals. In this section, we share
just some of the research stories that CMM has been a
part of in 2017.

page 29



HIGHLIGHTS FROM CMM STAFF

Development of Thermoelectric Nanostructures
Jin Zou

Thermoelectric nanostructures, directly convert waste
heat to electricity and provide opportunities to harvest
useful electricity, which has been considered as a
promising candidate to generate clean energy. In this
program, we employed low cost and environmental
friendly approaches to synthesize various chalcogenide-
containing semiconductor nanostructures and their
thermoelectric performances are evaluated using our
newly installed facilities.

XRD, SEM and TEM
investigations of as-
synthesized SnSel Te,
nanoplates.

Ref: M. Hong, Z. G. Chen,
L. Yang, T. C. Chasapis,
S.D. Kang, Y. C. Zou,

G. J. Auchterlonie, M.
Kanatzidis, G. J. Snyder,
J. Zou

Enhancing the
thermoelectric
performance of SnSe1-
xTex nanoplates through
band engineering
Journal of Materials
Chemistry A (2017) 5,
10713.

In-situ transmission electron microscopy

Understanding of 2D Nanostructures

Jin Zou, (Collaborating with Professor Faxian Xiu at Fudan
University, Kyeongjae Cho at The University of Texas at Dallas,
and Professor Syo Matsumura at Kuyshu University)

2D nanostructures, such as topological insulators, are a
new type of material. Due to their inherent exotic physical
properties, 2D nanostructures have been considered
as a promising candidate for next-generation high-
performance devices. In this project, we fabricate a range
of 2D nanostructures and understand their structural
characteristics and properties.

(a) BF TEM image obtained from a typical NbSe, nanoplate. (b) EDS
point profile obtained from the nanoplate (Note: Cu peaks are due to
the copper grid used for supporting the samples). (c, d) Corresponding
EDS element maps for Nb (c) and Se (d). (e) SAED pattern obtained
along the [0001] axis. (f) Atomic-resolution HAADF-STEM image
obtained from the nanoplate imaged along the [0001] zone-axis. The
structural model and the atomic coordinate are overlaid on the image,
with the yellow and blue balls denoting Nb and Se atomic columns,
respectively. The bottom panel shows the corresponding line intensity
profile obtained from the line highlighted by white rectangle. (g)
Simulated HAADF-STEM image.

Ref: Y. C. Zou, Z. G. Chen, E. Z. Zhang, F. X. Xiu, S. Matsumura, L. Yang, M.
Hong, J. Zou

Superconductivity and magnetotransport of single-crystalline NbSe2 nanoplates
grown by chemical vapour deposition

Nanoscale (2017) 9, 16591-16595.

Jin Zou (Collaborating with Professor Xiaodong Han at Beijing University of Technology)

The ultimate goal of materials research is to develop materials with desirable
properties for practical applications. Understanding the structural behaviour
of materials under external stimuli, including heat, applied stress and/or
electrical voltage/field has become a research focus in the materials research
community. In this regard, in-situ TEM is playing a key role in understanding
the intrinsic properties of individual nanostructures. In this program, we are

employing in-situ TEM techniques to measure strain-stress curves and/or

current-voltage curves of individual nanostructures.
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Ref. L. H. Wang, D. L. Kong, Y. Zhang, L. R.
Xiao, Y. Lu, Z. G. Chen, Z. Zhang, J. Zou, T.
Zhu, X. D. Han

Mechanically Driven Grain Boundary Formation
in Nickel Nanowires

ACS Nano (2017) 11, 12500-12508.



Hadronyche infensa modulate secreted venom composition via compartmentalized toxin
production and storage

*David Morgenstern', *Brett Hamilton?® Darren Korbie?, Karl R. Clauser®, Brian J. Haas®, Greg Bowlay®, Alun Jones', Deon J.
Venter®, Eivind A. B. Undheim?®" and Glenn F. King"”

TInstitute for Molecular Bioscience, ?Centre for Advanced Imaging, *Centre for Microscopy and Microanalysis, and *Australian
Institute for Bioengineering and Nanotechnology, The University of Queensland, Brisbane, QLD 4072, Australia

SPathology Department, Mater Health Services, South Brisbane, QLD, Australia

6Broad Institute of MIT and Harvard, Cambridge, Massachusetts, USA.

Animal venoms are complex chemical arsenals containing hundreds or even thousands of diverse small molecules,
peptides, and proteins that affect a myriad of molecular targets. Because this biochemical arsenal is metabolically
expensive, venom must be used sparingly and therefore one might predict that venom evolution would result in
retention of only the most essential toxins for predation and/or defence. However, this presents a strong dichotomy
in the functional requirements of venoms that are used for both predation and defence, which results in extensive
functional redundancy. Here we show, for the first time, that spiders can overcome this potential metabolic burden by
modulating the biochemical composition of their venom.

Analysis of the series of defensive secretions, collected dropwise from a Hadronyche infensa, by MALDI-TOF and LC-
MS revealed that venom peptidome changes both qualitatively and quantitatively throughout (Figure 1). The most potent
insecticidal toxins are preceded by secretion of non-insecticidal, presumably defensive, toxins. To investigate further
the observation of apparent venom secretion modulation, we conduced mass spectrometry imaging of the venom
glands of Hadronyche infensa. Mass spectrometry imaging revealed that toxins were significantly compartmentalized
within the gland — as opposed to a homogenous distribution (Figure 2). This observation gave rise to the hypothesis
that the modulation of toxin secretion is facilitated by differential storage of toxins in the venom gland. We propose that
the establishment of distinct venom-gland zipcodes for toxin production is an adaptation that reduces the metabolic
expense of venom production and perhaps also serves to minimize effects from development of toxin resistance
during predator-prey co-evolution.

Analysis of the LC-MS data revealed a small number of components consistently correlated with insecticidal toxicity
and these components were revealed by mass spectrometry imaging to be stored towards the rear of the gland
(PC3 in Figure 2). This observation fits well with the defensive display for which Hadronyche infensa is known, where
droplets of venom are displayed on the tips of the fangs of the agitated spider. This suggests that the spider has
adapted to preferentially retain the metabolically expensive insecticidal toxins required for successful predation, which
are not a part of the venom presented during the defensive display but are only deployed during predation or extreme
defensive events.

Our results highlight the importance of considering behavioural aspects of natural venom secretions in understanding
toxin function and evolution.

Figure 1. MALDI-TOF analysis of the venom secretion series Figure 2. MALDI Imaging Analysis of Hadronyche infensa
from Hadronyche infensa venom gland
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Analysis of sub-micron phases using EDS and
WDS on FE-SEM and FE-EPMA

Ron Rasch' in collaboration with Jeff Chen?, Henrietta Cathey?,
Ying Yu' and Hui Diao’

.Centre for Microscopy and Microanalysis, The University of
Queensland

2PYROSEARCH, School of Chemical Engineering, The
University of Queensland

S Central Analytical Research Facility, Queensland University of
Technology

Elemental analysis of submicron phases in the SEM
and EPMA microprobe is often problematic. Traditional
methods that use high accelerating voltages for
measurement of x-ray intensities with energies above 1
keV commonly produce interaction volumes larger than
the phase of interest. We investigated two alternative
methods of reducing the electron-specimen interaction
volume in order to analyse small metal and sulphide
phases in a synthetic Fe-Ni oxide slag.

The first method involves reducing the accelerating
voltage (7kV) on a field emission EPMA equipped with
WDS detectors to measure intensities of low energy
La x-rays for the transition metals, instead of higher
energy Ka x-rays more commonly measured at routine
accelerating voltages (20kV). Previous investigations
show that analytical accuracy depends strongly on the
analytical standards used. At 20kV it is acceptable to
use pure element metal standards for the Ka x-ray lines
of elements such as Cr, Fe and Ni in analysis of metal
alloys. However, the use of pure element standards at 7kV
for the La lines commonly produces erroneous results on
mixed metal alloys due to the large uncertainties in the
mass absorption coefficients (MAC) of soft x-rays passing
through dense material. The ZAF corrections therefore
are less reliable under these conditions. One solution is
to use analytical standards very close in composition to
the material being analysed. This approach is impractical
in most circumstances because foreknowledge of the
approximate composition of the unknown material is
required, and the analyst must be in possession of an
extensive set of analytical standards including customized
materials to meet various analytical requirements.

The second method involves creating a thin specimen
(~100nm) with a dual beam FIB and then mounting this
specimen over a faraday cup-like assembly in the FE-
SEM equipped with a SDD-EDS x-ray detector, and
quantifying the x-ray intensities with a simplified ratio
technique at routine SEM accelerating voltages (20kV).
The improved peak stability, energy resolution and low
energy sensitivity of modern SDD-EDS detectors have
made them particularly suitable to such thin film work. No
a priori knowledge of specimen composition is required,
and the technique is standardless whereby the x-ray
intensity ratios are normalized to 100%.

As a final proof of concept, we found the thin foil
standardless ratio technique in the FE-SEM using a SDD-
EDS detector produces acceptable results when applied
to a known NIST SRM reference material.
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Figure 1. FIB thin section of slag inclusion in FE-SEM

Table 1. Analysis of Fe-Ni Slag Inclusion, Wt% (SDOM)
7kV-WDS | 7kV - | 7kV-WDS | 7kV -WDS 20KV —
Pure Metal WDS SRM1158 SRM1158 Std | EDS Thin
Std Pure Std Foil
Metal
Std
Fe 49.33 (0.4) | 41.23 | 48.43 (0.4) | 45.84 44.25 (0.8)
Ni 70.30 (0.3) | 58.75 | 57.20 (0.3) | 54.14 55.75 (0.8)
Total 119.65 100.0 105.65 100.0 100.0
(0.6) (0.5)

Table 2. Analysis of NIST SRM 1155 standard material, Wt% (SDOM

Reference Value 20kV —EDS - Thin Foil
Si 0.51 0.95 (0.1)
Cr 18.37 18.45 (0.3)
Mn 1.62 1.76 (0.2)
Fe 64.19 63.03 (0.5)
Ni 12.35 11.99 (0.4)
Mo 2.39 3.83 (0.3)




Dispersion of hydroxyapatite nanoparticles in
solution and in polycaprolactone composite
scaffolds

Associate Professor Kevin Jack (In Collaboration with Justin
Cooper-White, Lisbeth Grandahl)

A thorough investigation of the dispersion of stability
of surface modified and pristine hydroxyapatite
nanoparticles (HAP) was carried out both in solution and
in polymer scaffolds. It was determined that the solvent
used has a significant contribution to the success of a
surface modifier in improving colloidal stability in solution
and in polymer composite scaffolds.

Investigation of the surface modification (by XPS)
and distribution of the particles within solutions and
scaffold walls by TEM and SEM demonstrated that the
behaviours of the particles did not necessarily mirror their
behaviours in solution. Instead, it was concluded that the
polymer-solvent system used and the phase-separation
mechanism that occurs, influences the distribution of the
particles significantly.

Importantly, the use of DO as a solvent in the fabrication
of composite TIPS scaffolds afforded primary particles
which were well dispersed in the walls of the PCL scaffolds
and the inclusion of filler particles significantly improved
the mineralisation capacity in SBF compared to pristine
PCL scaffolds.

Despite the different particle distribution observed
by TEM for the different scaffold types, there was no
significant effect (at a loading of 3 wt%) on bulk properties
(compressive modules or crystalline content). This lack of
enhancement in bulk mechanical properties of the PCL
scaffolds which posses relatively high crystallinity (70-
74%) may be attributed to the particles being present in
the amorphous phase of the polymer and therefore having
little effect on the overall modulus of the scaffold at these
relatively low loadings.

SEM and XPS images of composite polymer scaffolds after immersion
in simulate body fluid showing morphology and chemistry of
mineralisation

Perturbation of the experimental phase diagram
of a diblock copolymer by blending with an ionic
liquid

Associate Professor Kevin Jack (In Collaboration with Kris
Thurecht, Idriss Blakey)

Understanding the phase behaviour of block copolymer/
ionic liquid mixtures is an important step toward their
implementation in commercial devices. Work was
undertaken at The University of Queensland’s Centre
for Microscopy and Microanalysis and the Australian
Synchrotron to provide a systematic study of the lyotropic
phase behaviour of a series of polystyrene-b-poly(methyl
methacrylate) (PS-b-PMMA) block copolymers in the ionic
liquid, 1-ethyl-3-methylimidazolium bis(trifluoromethane
sulfonyl)imide (EMIM Tf2N).

The ionic liquid induces disorder—order transitions for a
number of low molecular weight systems, and the onset
points of these transitions are used to calculate the
scaling laws and the dependence of the effective Flory—
Huggins interaction parameter (x_) on the ionic liquid
concentration. This enabled construction of an empirical
phase diagram, which reveals that, at higher ionic liquid
concentrations, the experimental phase boundaries shift
significantly when compared to theoretical calculations
for block copolymer melts.

It is also demonstrated that the scaling of the domain
spacing with ionic liquid concentration is dependent on
the molecular weight for low degrees of polymerization.
Finally, the addition of the ionic liquid is able to access a
wide range of meso-structures (including co-continuous
phases) and to induce phase separation in normally
disordered block copolymers to achieve individual
lamellar domains as narrow as 7.2 nm; significantly
narrower than those for neat PS-b-PMMA. These findings
should be an important tool in future investigations that
target specific self-assembled morphologies to suit a
desired application.

SAXS of blends of the ionic liquid and block copolymer showing the
onset of the order-disorder transition and the effective interaction
parameter (x_,)
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Journey to the centre of the cell: Virtual reality
immersion into scientific data

Angus P.R. Johnston'?, James Rae®*, Nicholas AriottP,
Benjamin Bailey>s, Andrew Lilja>5, Robyn Webb’, Charles
Ferguson®*, Sheryl Maher!, Thomas P. Davis"?%, Richard |.
Webb’, John McGhee®¢, Robert G. Parton®+”

Visualization of scientific data is crucial not only for
scientific discovery but also to communicate science and
medicine to both experts and a general audience.

Until recently, we have been limited to visualizing the
three-dimensional (3D) world of biology in 2 dimensions.
Renderings of 3D cells are still traditionally displayed
using two-dimensional (2D) media, such as on a computer
screen or paper. However, the advent of consumer grade
virtual reality (VR) headsets such as Oculus Rift and HTC

Vive means it is now possible to visualize and interact
with scientific data in a 3D virtual world. In addition,
new microscopic methods provide an unprecedented
opportunity to obtain new 3D data sets.

Microscopy and Analysis 2016 119: 10

In this perspective article, we highlight how we have used
cutting edge imaging techniques to build a 3D virtual
model of a cell from serial block-face scanning electron
microscope (SBEM) imaging data. This model allows

scientists,students and members of the public to explore TS
and interact with a “real” cell. Early testing of this immersive Michael S. Marks
environment indicates a significant improvement in Robert 6. Parton

Trina A. Schroer

students’ understanding of cellular processes and points
to a new future of learning and public engagement. In
addition, we speculate that VR can become a new tool for
researchers studying cellular architecture and processes
by populating VR models with molecular data.

Sharon A. Tooze

'Drug Delivery, Disposition and Dynamics, Monash Institute
of Pharmaceutical Sciences, Monash University, Melbourne,
Australia

2ARC Centre of Excellence in Convergent Bio-Nano Science
and Technology, Monash University, Parkville, Australia
SInstitute for Molecular Bioscience, University of Queensland,
Brisbane, Australia

‘ARC Centre of Excellence in Convergent Bio-Nano Science
and Technology, University of Queensland, Brisbane, Australia
°3D Visualisation Aesthetics Lab, University of New South
Wales, Sydney, Australia

SARC Centre of Excellence in Convergent Bio- Nao Science
and Technology, University of New South Wales, Sydney,

Australia
"Centre for M/CfQSCOPy and M/?foa”a/YS/& University of This work, published in the journal Traffic, has attracted a lot of
Queensland, Brisbane, Australia attention both in the print and television media, with a story on

8Department of Chemistry, University of Warwick, Coventry, UK  the ABC science series Catalyst dedicated to it. http.//www.abc.
net.au/catalyst/stories/4519963.htm

Cover image from journal Traffic. Reference: Johnston, A.,
Rae, J., Ariotti, N., Bailey, B., Webb, R., Ferguson, C., Maher,
S., Davis, T.P., Webb, R.I., McGhee, J. and Parton, R.G. (2018)
Journey to the centre of the cell: Using virtual reality to visualize
scientific data. Traffic 19: 105-110

page 34



Theoretical modelling of graphene oxide
Graeme Achterlonie, Haining Luo

Graphene oxide is an easy-to-make material that has
a similar structure to graphene. However, the real
structure of graphene oxide is still controversial, and an
accurate structural model is crucial for understanding
its various properties. In this study, by using molecular
mechanics and density functional theory, we introduce a
thermodynamically favorable structural model of graphene
oxide with chemical composition variable from C1:50 to
C2:50 . We also calculate their theoretical Raman spectra
and electronic properties. It has been found that, in the
proposed graphene oxide structure, the para-substituted
epoxide groups stay in close proximity to the hydroxyl, but
on the opposite sides of the carbon sheet. In addition, on
the edge of graphene oxide sheet, the carboxyl prefers
attachment in the armchair orientation, while the carbonyl
prefers the zigzag orientation. An image of Haining’s
model for Graphene Oxide is shown below.

Cryo electron tomography on lipid - cavin
interactions.
Vikas Tillu

Caveolae are small invaginations of the plasma membrane
and are a characteristic feature of eukaryotic cells.
Described morphologically in the early 1950s their many
important functions are only just beginning to be revealed.
Caveolae are multifunctional organelles, that play a vital
role in normal cellular processes such as signalling and
membrane homeostasis, and are perturbed in cancer,
lipid storage and muscle diseases. A new family of coat
proteins called ‘cavins’ have recently been discovered
that are essential for the formation of caveolae. In this
project CryoEM and Cryo-electron tomography is used to
find out more about the mechanism how cavins are able
to contribute to the formation of caveolae.
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Next-gen steel under the microscope
Roger Wepf

Next-generation steel and metal alloys are a step closer
to reality, thanks to an international research project
involving a University of Queensland scientist.

The work could overcome the problem of hydrogen alloy
embrittlement that has led to catastrophic failures in major
engineering and building projects.

UQ Centre for Microscopy and Microanalysis Director
Professor Roger Wepf said the problem had been
recognised for almost 140 years.

“The current generation of these metals can suffer
hydrogen embrittlement, where they become brittle and
fracture due to the accidental introduction of hydrogen
during manufacture and processing,” he said.

“A major example of alloy embrittlement occurred in 2013,
when bolts in the eastern span of the San Francisco-
Oakland bridge failed tests during construction.”

Professor Wepf said hydrogen was extremely volatile and
diffused quickly.

“Our research collaboration has, for the first time, localised
and visualised hydrogen in steels and alloys,” he said.

“This is essential for the development of new alloys with
greater endurance.”

“We have shown that it's possible to localise hydrogen
at atomic resolution — at the scale of a single atom — or
at a nanometre (less than one-billionth of a metre) scale
by combining different technologies in a closed and
protected workflow.

“These include state-of-the-art cryo electron microscopy
freezing techniques, low-temperature sample preparation
in a cryo focused ion beam microscope, and inert cryo-
transfer.

The research, published in Science, involved scientists
from the Oxford and Sheffield universities in the UK and
ETH Zurich in Switzerland.
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The effect of acid demineralising bituminous
coals, and de-ashing the respective chars, on
nitrogen functional forms

Barry Wood, in conjunction with Zebron Phiri, Raymond
Everson, Hein Neomagus — North-West University
Potchefstroom South Africa

In a research collaboration between CMM and the

Coal Research Group within the School of Chemical

and Minerals Engineering at North-West University

in Potchefstroom South Africa, researchers set out to
compare changes in the nitrogen chemistry as a result
of acid and other treatments of South African bituminous
coals and their respective chars.

The pre-treatment of coals and chars, e.g. leaching by
an acid or alkali solution to reduce mineral or ash content
significantly, are often employed as the presence of
inorganic matter in coal influences its chemical attributes
and potential utilisation. Increasing the efficiency of coal
usage and the call to mitigate environmental implications
of coal combustion are some of the major reasons
needed for coal chemical pre-treatment.

In this research, X-ray photoelectron spectroscopy
(XPS) was used to determine functional forms of nitrogen
in raw coals, chars and after pre-treatments as this
understanding will be critical to developing commercially
viable technologies for clean coal production.

An outcome was that it was found that the forms of
nitrogen were relatively invariant to many of the pre-
treatments studied. However, acid treatment changed
the organic nitrogen structural forms by inducing a
portion of pyrrolic and oxidised-pyridinic/ protonated
nitrogen. Severely pyrolysed char (1400 °C) from a
relatively low ash and inertinite-rich, also underwent
similar organic nitrogen structural changes after de-
ashing. These findings are very important on the
prospects of conducting exercises like modelling of the
chemistry of coals during such treatments and thereby
designing better regimes.



Highlights from CMM users

Ga-based Pb-free solder alloys for low
temperature microelectronics
Ms Shigian Liu, PhD candidate

Ga and Ga-based alloys are promising materials for low
temperature soldering in microelectronics. Knowledge
about the interfacial reactions between these low melting
point metals and the commonly used substrates at low
temperatures is needed to enable the next-generation
microelectronic packaging industry.

This research involved an analysis of the joint interfaces
thatresulted fromreactions between Gaor Ga-based alloys
and Cu substrates at both room and low temperatures. At
CMM, the morphologies of the intermetallic compounds
were observed using a Philips Tecnai F20 (TEM), FEI Scios
FIB and JEOL JSM-6610 (SEM). Elemental distribution
and phase identification were also carried out. Examples
are shown in the figures below.

The outcome of this project is an advance in the current
knowledge and the development of techniques for
optimizing the alloy design for industry use. We gratefully
acknowledge financial support from the University of
Queensland-Nihon  Superior collaborative Research
Program.

S. Liu is financially supported by a University of Queensland International
Scholarship and a China Scholarship Council Scholarship.

SEM image of
Ga-Cu IMCs on
a Cu substrates
N (top-view)

Interfacial microstructure of the pure Ga-Cu IMC on a Cu substrate (a)
TEM image; (b) Cu selected area electron diffraction (SAED) pattern
and (c) CuGa, SAED pattern at different zone axes

Fabrication of highly compact CH,NH,Sn_Pb_ I,
perovskite thin films for efficient solar energy
generation

(This research is part of Miaogiang Lyu's PhD thesis under the

supervision of Professor Lianzhou Wang)

Lead halide perovskites are emerging as a promising
candidate for next generation photovoltaics in addressing
the global challenge of renewable energy utilization.
This project aims to develop a solution-processable,
compact and low band-gap perovskite thin film for
photovoltaic application. To reduce the energy band-gap,
partial replacement (50% in this work) of the traditionally
adopted CH_,NH,Pbl, perovskite is a viable approach.
However, Sn (Il) is not very stable in the ambient air and
can be easily oxidized into Sn (IV). Therefore, proper
characterizations are crucial to determine the film quality
of the CH,NNH,Sn .Pb I, perovskite thin films, which
in turn should be very important to improve the overall
device performance.

Powder X-ray diffraction (XRD, Bruker D8) spectra can
be used to determine the phase purity of the as-prepared
sample. XRD peaks around 14.04° and 27.96 ° (26) are
corresponding to the (110) and (220) crystal planes,
respectively, which confirms the perovskite structure of
the as-prepared films. Field-emission scanning electron
microscope (SEM, JEOL 7100) was employed to confirm
the coverage of the perovskite thin-film on the substrate. As
is shown in the SEM image, a full coverage was achieved,
which can be of key importance in avoiding device failure
due to unfavourable electric shortage. X-ray photoelectron
spectrum was collected on an X-ray photoelectron
spectroscopy (XPS, Kratos Axis Ultra), indicating the
existence of Sn (IV) species in the thin film, which can be
resulted from partially oxidation in the air. Understanding
the amount of the Sn (IV) in the perovskite thin-film is
important because these Sn (IV) species normally are
detrimental to the device performance. In this project,
the various characterizations of the CH,NH_Sn, Pb I,
perovskite thin films provide key information on the as-
prepared sample as well as useful guidance to further
optimize the experimental procedures. Finally, we
achieved an efficient planar perovskite solar cell based on
fully-covered, lead-reduced CH,NH_Sn, Pb, I, perovskite
films by a fully low-temperature method.
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Ultrathin iron-cobalt oxide nanosheets with abundant oxygen vacancies for the oxygen evolution

reaction

Linzhou Zhuang, Lei Ge, Yisu Yang, Mengran Li, Zhonghua Zhu (The University of Queensland) Yi Jia, Xiangdong Yao

(Griffith University)

Electrochemical water splitting has attracted substantial interest in recent years, as it offers possible means for large-
scale storage of intermittent energy (e.g., solar and wind) in the form of hydrogen fuels (H,). However, the development
of promising water splitting technologies is limited by the sluggish anodic oxygen evolution reaction (OER), and a large
over-potential (n) that requires big energy consumption to produce H, at a practical rate. Currently, RuO, and IrO, are
the most widely used and efficient OER catalysts, but their mass application is limited by their scarcity, high cost and
unstable catalytic performance. Therefore the development of highly efficient and stable OER catalysts, based on
earth-abundant metals, will be key for improving hydrogen production capabilities.

Techniques such as XPS and analytical EM are essential for determining the surface chemistry and chemical changes
occurring in these samples and for designing better functional materials.

Schematic diagram of the preparation of Fe,Co,-ONS and Fe Co,-ONP.

Tuning oxygen vacancy on 2-D iron-cobalt oxide nanosheets through hydrogenation for enhancing

oxygen evolution activity

Linzhou Zhuang', Yi Jia?, Tianwei He®, Aijun Du°, Xuecheng Yan?, Lei Ge', Zhonghua Zhu"', and Xiangdong Yao®
'School of Chemical Engineering, the University of Queensland, Brisbane, 4072, Australia
2School of Natural Sciences and Queensland Micro- and Nanotechnology Centre, Griffith University, Nathan Campus, 4111,

Australia

3School of Chemistry, Physics and Mechanical Engineering, Queensland University of Technology, Gardens Point Campus,

Brisbane, 4001, Australia

In electrocatalytic water splitting to hydrogen and oxygen,
the oxygen evolution reaction (OER) is the rate-determining
reaction. To design a high-performance OER catalyst, the
strategy of creating and adjusting the oxygen vacancy has
demonstrated to be effective. Herein, a hydrogenation method
is applied to treat a 2-D iron-cobalt oxide (Fe,Co,O -origin),
aiming to controllably tune its oxygen vacancies. Notably,
compared with Fe,Co,O -origin, the hydrogenated iron-
cobalt oxide at an optimized condition of 200 °C and 2.0 MPa
exhibits a remarkably improved OER activity in 1.0 M KOH (an
overpotential of 225 mV at a current density of 10 mA cm?) and
rapid reaction kinetics (Tafel slope of 36.0 mV dec™). Its OER
mass activity is 1.9 times of Fe,Co,0 -origin at an overpotential
(n) of 350 mV. Experimental results and density-functional
theory (DFT) calculations reveal that the optimal control of

oxygen vacancies on the 2-D Fe,Co,O, via hydrogenation can improve the electronic conductivity and promote the
OH- adsorption onto nearby low-coordinated Co®* sites, resulting in a significantly enhanced OER activity.
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Unlocking high silica bauxite ore reserves
through process technology innovation

Hong Peng, Dilini Seneviratne, James Vaughan, The University
of Queensland - Rio Tinto Bauxite & Alumina Technology Centre

Processing high silica bauxite is costly to the Bayer refinery.
This is due to loss of caustic soda for re-precipitation of
dissolved silicates from kaolinite and quartz and higher
neutralisation costs due to the presence of sodalite in the
bauxite residue. The aim of this project is to facilitate a
technological breakthrough that will significantly enhance
Australia’s bauxite mineral reserves and support the
potential to expand the alumina industry. This will be
achieved through the development of a new, innovative
silicate management technology for the processing of
existing bauxite mineral deposits. Recently, we have
made a breakthrough on how to control and enhance the
digestion and precipitation kinetics of silicate species
in bauxite which has been published in the journals or
conference proceeding:

Figure 1. In situ XRD patterns of heat treated bauxite with
increasing temperature

(Black line(K): kaolinite; Red line(H): Hematite; Green line(G):
Gibbsite; Brown line(A): Anatase; Blue(C): corundum).

In the first investigation as shown in Figure 1, we
conducted the thermal activation of bauxite ore samples
by heating samples from 25-650°C to monitor the phase
transformation using the Rigaku in situ XRD facility. The
results show the different transformation pathway for
gibbsite phase in the bauxite compared with pure gibbsite
phase only. Different mineralogy of bauxite samples also
affect the temperature of phase transformation.

In the second project, silicate in Bayer liquor precipitates
in the form of crystalline aluminosilicates or zeolites known
in industry as desilication product. Crystallisation of this
product is being investigated by the team under different
operating conditions to identify avenues for recovering
soda locked in this product. Qualitative and quantitative
X-ray diffraction are currently being utilised to identify and
measure different zeolite and bauxite mineral phases and
investigate zeolite phase transformations over time as
shown in Figure 2.

The project is funded by Advance Queensland Research Fellowship
through Queensland Government and Rio Tinto as industry partner.

Figure 2. XRD patterns of solid samples as a function of time
during amorphous formation and dissolution. Z = zeolite A,
S = sodalite.
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In addition to its comprehensive instrument training
timetable, both one-on-one and courses, CMM is
committed to sharing its expertise via seminars,

workshops, networking events and outreach
activities.

Highlights in 2017 included participation at
the World Science Festival and the Australian
Microbeam Analysis Symposium, and the inaugural
CMM User Assembly.

Annual Report 2017
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In 2017 all CMM OH&S goals were achieved. CMM
was audited by OHS Division. Auditors reported CMM
demonstrated effective implementation of the UQ’s
health and safety systems in all audit criteria. All seven
recommended improvements were achieved by the close
of 2017.

Substantial changes to the workplace required
modification and development of new safety systems.
The Hawken refurbishment resulted in the closure of the
Hawken facilities and opening of two additional laboratory
sites. A record number of 472 inductions were undertaken
in 2017.
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In February a pre-conference Australian Microbeam
Analysis Society (AMAS) one day workshop on cryo-SEM
was run by CMM across the Hawken and IMB laboratories.

The workshop had the following aims: to provide
information and guidance on the requirements to set
up a state-of-the-art cryo-SEM facility; and to increase
awareness of image and analysis artefacts associated
with the technique. CMM staff experts presented to the
seven local and interstate participants, a series of three
45 minute lectures: (1) An Introduction to Cryo-Scanning
Electron Microscopy by Kim Sewell; (2) Biological Cryo-
EM Technigues by Matthias Floetenmeyer; and (3) Cryo
Preparation for cryo-FIB/SEM by Roger Wepf. Afternoon
practical small group activities included Kim Sewell
and Roger Wepf setting up and operating cryo-SEMs to
image and analyse a diverse range of carefully-selected
samples; and Matthias Floetenmeyer and Kathryn Green
demonstrating advanced cryo-fixation techniques
including high pressure and ethane plunge freezing —
and much more. Participants left the workshop with an
extensive amount of cryo-SEM related reference and
video resources. The strong support of this inaugural
(for CMM) cryo-SEM workshop by participants from other
electron microscope facilities is evidence of the likely
future growth of the discipline.

Further to these special workshops, CMM run group and
individual training sessions throughout the year. In 2017
173 people attend 15 training sessions, with a further 365
people attending training workshops.



Australian Microbeam Analysis Society
(AMAS) Symposium 2017

The 14th Biennial Australian Microbeam Analysis Society
(AMAS) Symposium was hosted by the Queensland
University of Technology and The University of
Queensland from 6-10 February 2017. The five day
program, which included two days of workshops, featured
alineup of international speakers including Professor Silke
Christiansen (Freie University, Germany) and Dr Ed Vicenzi
(Smithsonian Institution’s Museum Conservation Institute)
and Masashi Watanabe, President of the Microanalysis
Society USA and Director of the Electron Microscopy
and Nanofabrication facility at Lehigh University (USA).
The three keynote speakers were joined by nine invited
speakers from Australia, Canada, Germany, Spain, UK,
and USA.

A particular highlight of the symposium was an entertaining
presentation on the 500 Years of Glass in 45 Minutes by
Andy McConnell, a world authority on glassware and
BBC TVs first specialist recruited to Antiques Roadshow.
Andy’s expertise ranges from glassware of all types
ranging from 1650 to present.

Workshops held on Monday 6 and Tuesday 7 February,
included two hosted by The University of Queensland and
CMM on Focused lon Beam Systems: Theory, Simulation
and Application (FIB/HIM/SRIM) undertaken by Dr Lena
Wolff and Dr Hui Diao and Cryo-SEM delivered by CMM’s
Dr Kim Sewell.

One side of the two-story ‘cube’ showing
the dinosaur landscape scene (left) and
the interactive panels (right) at the QUT
venue for the 14th Biennial Australian
Microbeam Analysis Symposium.
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CMM at the World Science Festival 2017

As part of the World Science Festival (WSF) at the
Queensland Museum (QM, 25 and 26th March 2017),
CMM presented a Microscopy and MyScope™ Outreach
activity and display. A prominent backdrop feature of the
display was a huge (10m long x 2m high) wall-mounted
vinyl banner titled The Incredible Power of Microscopy
that was conceived and designed by Roger Wepf.
The banner had a ‘Power of Ten’ theme that illustrated
the journey from Meter (m) to Pico-Meter (pm) and
Quarks and, which linked appropriately to the nearby
QM Large Hadron Collider display. A large activity
station featured eight computers running the free online
MyScope Outreach website developed by the Australian
Microscopy and Microanalysis Research Facility (AMMRF)
and FEI company and two benchtop scanning electron
microscopes (SEMs) loaned from Hitachi Australia via
NewSpec.

Technical aspects of the display were expertly organised
and monitored by CMM’s own IT wizard, Andrew Stark.
The entire display ran reliably and efficiently off a single
cached server PC and used very little bandwidth from a
SIM i.e. 2.6 gB over the whole weekend. This IT setup
meant that we were independent of the limited bandwidth
public WiFi at the QM. Loops of interesting and exciting
microscope images were run continuously via several
Raspberry Pi mini-computers on several big screen
monitors positioned at the top of the display. Andrew is
happy to provide details of this relatively straightforward
and mainstream setup (according to him, at least) to
anyone who may be interested in a similar outreach
presentation.
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There were some 180 to 200 visitor or visitor group
interactions, each of about 15 minutes duration, conducted
on each of the two days of the display weekend. Visitors
were guided through the use of the impressive Myscope
Outreach Scanning Electron Microscope (SEM) simulator
and allowed to experience the excitement of scientific
discovery with real-world light and electron microscopy
samples and activities. Over the weekend, expert CMM
staff and volunteers (comprised variously of Roger Wepf,
Andrew Stark, Caterina Cadaras, Heike Bostlemann,
Bronwen Cribb, Rick Webb, Ron Rasch, Rob Gould,
Matthias Floetenmeyer, Kim Sewell Ying Yu, Gordon
King, and Eunice Grinan); and Newspec staff (Martin
Cole) facilitated a range of engaging imaging activities
involving USB light microscopes and the two Hitachi
SEMs. The activities included high magnification light
microscope and benchtop SEM viewing of biological
samples such as food mould, native bees, butterfly
wings, mother-of-pearl and gecko feet, and the use of
X-ray microanalysis to quickly and safely determine the
elements in gold, fool's gold and meteorite samples.
Younger visitors were particularly keen to investigate and
capture images of their own skin, hair and clothing using
hand held USB microscopes. The large range of real and
virtual microscopy options available to the display staff
meant that interactions were able to be expertly tailored
on-the-fly for visitors to accommodate specific interests
and preferences. Overall, it was an extremely successful,
although exhausting, two days of public outreach that
CMM looks forward to repeating in 2018,



Frontiers in Microscopy and Microanalysis

The Frontiers in Microscopy and Microanalysis seminar
series introduces students and staff to advances in
microscopy and nanoscopy with an emphasis on light
microscopy, electron microscopy and analysis, as
well as x-ray microscopy and x-ray analytical methods.
Both methodological and technological progress and
applications in various scientific fields are discussed.

Highlights of the 2017 series are listed below.

»  Prof. Rafal Dunin-Borkowski
Electron Microscopy at the Forefront-ERC Operation
and Science

»  Dr Yannick Schwab
Capturing rare cells in heterogeneous samples with
Correlative Light and Electron Microscopy (CLEM)

»  Professor Alex de Marco
Optimal FIB milling in life sciences and nanofab

»  Professor Rob Parton, CMM
Quantitation in Biological Electron Microscopy

»  Falk Lucas, ScopeM — ETH Zurich, Switzerland
PPMS in the real world

»  Dr Miriam Lucas, ScopeM — ETH Zurich, Switzerland
3D CLEM: targeted volume SEM

»  Antonin Doupal, TESCAN
Increasing the Performance and Analytical Power of
FIB-SEMs

»  Dr Felix Leyssner
NAP-XPS/SPM & EnviroESCA TM Systems

»  Dr Sandrin Eeig (University of Tasmania)
Optimising EPMA MicroProbe Analysis

»  David Hoyle (VIC Canada), Dr H Inada (Naka
Japan), Dr T Yaguchi (Naka Japan)
Inauguration Seminar for our 2 new HT 7700 S/TEM
from Hitachi

»  Dr. Richard White
Recent Advances in Surface Analysis from Thermo
Fisher Scientific

Inaugural User Group Assembly

CMM’s commitment to research excellence has been
constantly delivered upon for over 50 years at UQ. Sharing
research outcomes through a program of outreach and
engagement allows for knowledge transfer between
CMM’s analytical staff and end users.

Through 2017 CMM hosted a number of events and
training programs to share knowledge and facilitate
research discussion among users, encouraging new
capabilities and collaborations.

CMM held its inaugural User Assembly in December 2017.
The aim of the assembly was to create an environment
for research stakeholders to present their research and
provide an opportunity for networking.

At the inaugural event, CMM Director, Professor Roger
Wepf welcomed guests to UQ’s Queensland Bioscience
Precinct auditorium where staff, students, collaborators
and guests heard a keynote address from Professor
Refal Dunin-Borkowski, Director of the Institute for
Microstructure Research and the Ernst Ruska-Centre for
Microscopy and Spectroscopy with Electrons (ER-C),
Forschungszentrum Julich (Germany), who talked to the
titte Electron microscopy at the forefront — ERC operation
and science. This keynote address was followed by
seven CMM users discussing their own research, plus
talks by CMM Laboratory Managers on their laboratories
and facilities.

The December 2017 User Assembly was the first in what
will become a flagship symposium event for CMM and its
users.
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Image of the month

In 2017 CMM continued it's Image of the Month competition. CMM clients enter the competition by submitting an
image that they have taken on one of the instruments. The monthly winner has their image displayed on the banner
of CMM’s website and included in the online gallery. This is a great way to exhibit the images taken on CMM
instruments and continues to build the connection between staff and clients.

View our full gallery on

January Winner 2017 (left)

Image taken by CMM Affiliate Dr Bronwen Cribb
on the JEOL7001 FE SEM. The hand-like structure
is made up of fungal conidia (spores) at the end
of a hypha. The fungus is growing on the surface
of an insect antenna.

February Winner 2017

Image taken by Michael Tianyi Feng on the Jeol
Neoscope JCM 5000. The image shows the
cincinnuli (minute interlocking hooks) on the
petasma (male genital) of a black tiger prawn.
You can also see some bacteria attached on the
surfaces of the cincinnulus.

March Winner 2017 (left)

Image taken by Linzhou Zhuang on the SEM JEOL
7001F. It shows the morphology of cobalt-ABDC
metal organic framework which is taken with the
voltage of 5.0 keV, working distance of 10 mm and
spot size of 8.

April Winner 2017

Image taken by Heike Bostelmann on the JEOL
7100. It shows intergrown blades of a mineral that
formed in a system modelling copper mineralogy
in complex weathering conditions.

May Winner 2017 (left)

Image taken by Dr. Bogdan Donose on the JEOL
7001 FEG: “Colloidal bird’s cage’- a silica nano-
particles aggregate.

June Winner 2017

“Book of Clay Tablets” - a compositional
back-scattered electron image of frozen sheets of
kaolin clay taken by taken Di Liu on the JEOL JSM
7100F / Alto 2500 Cryo-SEM.
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https://www.flickr.com/photos/cmmatuq

Win a free Cafe Nano Coffee Card every month.
Submit your image(s) and the CMM steering
committee selects the winner of the month.

July winner 2017 (left)

Image taken by Alan Levett on the JEOL 7100.
Microbial cement - Microorganisms within iron-
rich environments may become encrusted in

iron oxide minerals. The 3D model allows us to
investigate the timing of fossilisation and indicates
that microorganisms are preserved in separate
generations. For example, the replication of
microorganisms gradually infills the pore spaces
between grains, creating a ‘microbial cement.’

August winner 2017

Image taken by Akif Soltan on the JEOL 6610. It is
the corrosion morphology (corrosion cavity to be
precise) of an unalloyed Mg sample after 3 weeks
of corrosion testing in NaCl solution.

September winner 2017 (left)

Image taken by Yilong Yang on the JEOL 2100. It
is the morphology of a ZIF-67 nanocubic sample
after phosphidation. It shows a Co2P-nanosheet
shell structure.

October winner 2017

This image was taken by Min Hong using the
SEM JEOL 7001. The sample is the inverse opal
photonic crystal designed for energy storage
application.

November winner 2017 (left)

This image was taken by Nikhil Aravindakshan
using the SEM JEOL 7001. The sample is

a Photonic crystal bead where polystyrene
nanoparticles self-assemble to form beads.

December winner 2017

This image was taken by Renan Castro Santana
using MALDI imaging as a part of a study into the
regeneration of venom, after venom exhaustion,
by Tarantula Spiders from North Queensland. The
spatial resolution was 40 um for this experiment
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PUBLICATIONS

To keep an accurate record of research output that
has invoiced CMM infrastructure and expertise, we ask
that our users cite CMM facilities in their publications.

This provides a useful overview and feedback on the

requirements of researchers, allowing us to respond to
user needs.
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Centre for Microscopy & Microanalysis

CMM affiliated publications

69

S Bio/Med

Book

journal

chapters papers

Book Chapter

Atrens, A; Song, G-L; Shi, Z; Soltan, A; Johnston, S;
Dargusch, MS. (2017) Understanding the corrosion of
Mg and Mg alloys. Encyclopedia of Interfacial Chemistry:
Surface Science and Electrochemistry

Chen, M; Zhao, BJ; Chen, YH; Han, FL; Wu, LE. (2017)
Reaction mechanisms in the silicothermic production of
magnesium.APPLICATIONSOFPROCESSENGINEERING
PRINCIPLES IN MATERIALS PROCESSING, ENERGY
AND ENVIRONMENTAL TECHNOLOGIES

Cheng, XF; Cui, ZX; Contreras, L; Chen, M; Nguyen, A,
Zhao, BJ. (2017) Introduction of matte droplets in copper
smelting slag. 8TH INTERNATIONAL SYMPOSIUM ON
HIGH-TEMPERATURE METALLURGICAL PROCESSING

Memmott, P; Martin, D; Amiralian, N. (2017)
Nanotechnology and the Dreamtime knowledge of
spinifex grass. GREEN COMPOSITES: NATURAL AND
WASTE-BASED COMPOSITES FOR A SUSTAINABLE
FUTURE, 2ND EDITION

Ramanujam, BTS; Annamalai, PK. (2017) Conducting
polymer—graphite binary and hybrid composites:
Structure, properties, and applications. HYBRID
POLYMER COMPOSITE MATERIALS

Journals
Bio/Med

Acharya, BR; Wu, SK; Lieu, ZZ; Parton, RG; Grill, SW;
Bershadsky, AD; Gomez, GA; Yap, AS. (2017) Mammalian
diaphanous 1 mediates a pathway for E-cadherin
to stabilize epithelial barriers through junctional
contractility. CELL REPORTS, vol: 18. DOI: 10.1016/j.
celrep.2017.02.078

Ali, RA; Mehdi, AM; Rothnagel, R; Hamilton, NA; Gerle,
C; Landsberg, MJ; Hankamer, B. (2017) RAZA: A Rapid
3D z-crossings algorithm to segment electron tomograms
and extract organelles and macromolecules. JOURNAL
OF STRUCTURAL BIOLOGY, vol: 200. DOI 10.1016/j.
jsb.2017.10.002
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15
Env/Geo
journal
papers

241
Phys 11

Conference
papers

Sci/Eng
journal
papers

Almughllig, FB; Koh, YQ; Peiris, HN; Vaswani, K;
McDougall, S; Graham, EM; Burke, CR; Mitchell, MD.
(2017) Effect of exosomes from plasma of dairy cows with
or without an infected uterus on prostaglandin production
by endometrial cell lines. JOURNAL OF DAIRY SCIENCE,
vol: 100. DOI: 10.3168/jds.2017-13261

Ariotti, N; Hall, TE; Parton, RG. (2017) Correlative light
and electron microscopic detection of GFP-labeled
proteins using modular APEX. CORRELATIVE LIGHT AND
ELECTRON MICROSCOPY llI, vol: 140. DOI 10.1016/
bs.mcb.2017.03.002

Bansal, N; Truong, T; Bhandari, B. (2017) Feasibility
study of lecithin nanovesicles as spacers to improve
the solubility of milk protein concentrate powder during
storage. DAIRY SCIENCE & TECHNOLOGY, vol: 96. DOI:
10.1007/s13594-016-0307-0

Brillault, L; Jutras, PV; Dashti, N; Thuenemann, EC;
Morgan, G; Lomonossoff, GP; Landsberg, MJ; Sainsbury,
F.(2017) Engineering recombinant virus-like nanoparticles
from plants for cellular delivery. ACS NANO, vol: 11. DOI:
10.1021/acsnano.6b07747

Chen, SQ; Mikkelsen, D; Lopez-Sanchez, P; Wang, DJ;
Martinez-Sanz, M; Gilbert, EP; Flanagan, BM; Gidley,
MJ. (2017) Characterisation of bacterial cellulose from
diverse Komagataeibacter strains and their application to
construct plant cell wall analogues. CELLULOSE, vol: 24.
DOI: 10.1007/s10570-017-1203-3

Chen, WY; Zuo, HL; Mahony, TJ; Zhang, B; Rolfe, B; Xu,
ZP. (2017) Efficient induction of comprehensive immune
responses to control pathogenic E. coli by clay nano-
adjuvant with the moderate size and surface charge.
SCIENTIFIC REPORTS, vol: 7. DOI: 10.1038/s41598-017-
13570-2

Chun, JY; Godoi, FC; Bansal, N; Morand, M,;
Bhandari, B. (2017) Investigation of nanovesicle
liposome powder production from soy lecithin by

spray drying. DRYING TECHNOLOGY, vol: 35. DOI:
10.1080/07373937.2016.1229333



Cribb, TH; Chick, RC; O’'Connor, W; O’'Connor, S; Johnson,
D; Sewell, KB; Cutmore, SC. (2017) Evidence that blood
flukes (Trematoda: Aporocotylidae) of chondrichthyans
infect bivalves as intermediate hosts: indications of
anancient diversification of the Schistosomatoidea..
INTERNATIONAL JOURNAL FOR PARASITOLOGY, vol:
47. DOI: 10.1016/].ijpara.2017.05.008

Davis, FD. (2017) The ins and outs of calcium signalling
in lactation and involution: implications for breast cancer
treatment. PHARMACOLOGICAL RESEARCH, vol: 116.
DOI: 10.1016/j.phrs.2016.12.007

de Busserolles, F; Cortesi, F; Helvik, JV; Davies, WIL;
Templin, RM; Sullivan, RKP; Michell, CT; Mountford, JK;
Collin, SP; Irigoien, X; Kaartvedt, S; Marshall, J. (2017)
Pushing the limits of photoreception in twilight conditions:
the rod-like cone retina of the deep-sea pearlsides.
SCIENCE ADVANCES, vol: 3. DOI: 10.1126/sciadv.
aao4709

Deora, GS; Kantham, S; Chan, S; Dighe, SN; Veliyath,
SK; McColl, G; Parat, MO; McGeary, RP; Ross, BP.
(2017) Multifunctional Analogs of Kynurenic Acid
for the Treatment of Alzheimer's Disease: Synthesis,
Pharmacology, and Molecular Modeling Studies. ACS
CHEMICAL NEUROSCIENCE, vol: 8. DOIl: 10.1021/
acschemneuro.7b00229

Fagan, V; Hussein, WM; Su, M; Giddam, AK; Batzloff,
MR; Good, MF; Toth, I; Simerska, P. (2017) Synthesis,
characterization and immunological evaluation of
self-adjuvanting group a streptococcal vaccine
candidates bearing various lipidic adjuvanting moieties.
CHEMBIOCHEM, vol: 18. DOI: 10.1002/cbic.201600639

Farooq, AM; Dhital, S; Li, C; Zhang, B; Huang, Q. (2017)
Effects of palm oil on structural and in vitro digestion
properties of cooked rice starches. INTERNATIONAL
JOURNAL OF BIOLOGICAL MACROMOLECULES, vol:
107.DOI: 10.1016/j.ijbiomac.2017.09.089

Feng, TY; Paterson, B; Johnston, SD. (2017) New insights
into the spermatogenesis of the black tiger prawn,
Penaeus monodon. JOURNAL OF MORPHOLOGY, vol:
278. DOI: 10.1002/jmor.20664

Gartaula, G; Dhital, S; Pleming, D; Gidley, MJ. (2017)
Isolation of wheat endosperm cell walls: effects of non-
endosperm flour components on structural analyses.
JOURNAL OF CEREAL SCIENCE, vol: 74. DOI: 10.1016/].
jcs.2017.02.004

Ghai, R; Du, XM; Wang, H; Dong, JQ; Ferguson, C;
Brown, AJ; Parton, RG; Wu, JW; Yang, HY. (2017) ORP5
and ORP8 bind phosphatidylinositol-4, 5-biphosphate
(PtdIns(4,5)P 2) and regulate its level at the plasma
membrane. NATURE COMMUNICATIONS, vol: 8. DOI:
10.1038/s41467-017-00861-5

Annual Report 2017

Griffin, P; Elliott, S; Krauer, K; Davies, C; Skinner, SR;
Anderson, CD; Forster, A. (2017) Safety, acceptability and
tolerability of uncoated and excipient-coated high density
silicon micro-projection array patches in human subjects.
VACCINE, vol: 35. DOI: 10.1016/j.vaccine.2017.10.021

Guerin J; Burgain J; Borges F; Bhandari B; Desobry S;
Scher J; Gaiani C. (2017) Use of imaging techniques
to identify efficient controlled release systems of:
Lactobacillus rhamnosus GG during in vitro digestion.
FOOD & FUNCTION, vol: 8. DOI: 10.1039/c6fo01737a

Guerin, J; Petit, J; Burgain, J; Borges, F; Bhandari, B;
Perroud, C; Desobry, S; Scher, J; Gaiani, C. (2017)
Lactobacillus rhamnosus GG encapsulation by spray-
drying: milk proteins clotting control to produce innovative
matrices. JOURNAL OF FOOD ENGINEERING, vol: 193.
DOI: 10.1016/j.jfoodeng.2016.08.008

Hirama, T; Das, R; Yang, YB; Ferguson, C; Won, A; Yip,
CM; Kay, JG; Grinstein, S; Parton, RG; Fairn, GD. (2017)
Phosphatidylserine dictates the assembly and dynamics
of caveolae in the plasma membrane. JOURNAL OF
BIOLOGICAL CHEMISTRY, vol: 292. DOI: 10.1074/jbc.
M117.791400

Hussein MH; Schneider EK; Alliott AG; Han M; Reyes-
Ortega F; Morris F; Blaskovich MAT; Jasim R; Currie B;
Mayo M; Baker M, Cooper, MA; Li J; Velkov T. (2017) From
Breast Cancer to Antimicrobial: Combating Extremely
Resistant Gram-Negative “superbugs” Using Novel
Combinations of Polymyxin B with Selective Estrogen
Receptor Modulators. MICROBIAL DRUG RESISTANCE,
vol: 23. DOI: 10.1089/mdr.2016.0196

Johnston, APR; Rae, J; Ariotti, N; Bailey, B; Lilja, A; Webb,
R; Ferguson, C; Maher, S; Davis, TP; Webb, RI; McGhee,
J; Parton, RG. (2017) Journey to the centre of the cell:
Virtual reality immersion into scientific data. TRAFFIC, vol:
19. DOI: 10.1111/tra.12538

Kaakinen, M; Reichelt, ME; Ma, ZB; Ferguson, C; Martel,
N; Porrello, ER; Hudson, JE; Thomas, WG; Parton,
RG; Headrick, JP. (2017) Cavin-1 deficiency modifies
myocardial and coronary function, stretch responses and
ischaemic tolerance: roles of NOS over-activity. BASIC
RESEARCH IN CARDIOLOGY, vol: 112. DOI: 10.1007/
s00395-017-0613-6

Kantham, S; Chan, S; McColl, G; Miles, JA; Veliyath, SK;
Deora, GS; Dighe, SN; Khabbazi, S; Parat, MO; Ross,
BP. (2017) Effect of the Biphenyl Neolignan Honokiol on
AB42-Induced Toxicity in Caenorhabditis elegans, AB42
Fibrillation, Cholinesterase Activity, DPPH Radicals, and
Iron(ll) Chelation. ACS CHEMICAL NEUROSCIENCE, vol:
8. DOI: 10.1021/acschemneuro.7b00071

page 51



Centre for Microscopy & Microanalysis

Kerr, MC; Gomez, GA, Ferguson, C; Tanzer, MC; Murphy,
JM; Yap, AS; Parton, RG; Huston, WM; Teasdale, RD.
(2017) Laser-mediated rupture of chlamydial inclusions
triggers pathogen egress and host cell necrosis. NATURE
COMMUNICATIONS, vol: 8. DOI: 10.1038/ncomms 14729

Kerwin, SK; Li, JSS; Noakes, PG; Shin, GJE; Millard, SS.
(2017)RegulatedAlternative SplicingofDrosophilaDscam?2
Is Necessary for Attaining the Appropriate Number of
Photoreceptor Synapses. GENETICS, vol: 208. DOI:
10.1534/genetics.117.300432

Koh, YQ; Peiris, HN; Vaswani, K; Meier, S; Burke, CR;
Macdonald, KA; Roche, JR; Almughllig, F; Arachchige,
BJ; Reed, S; Mitchell, MD. (2017) Characterization of
exosomes from body fluids of dairy cows. JOURNAL OF
ANIMAL SCIENCE, vol: 95. DOI: 10.2527/jas.2017.1727

Lau, HY; Wu, HQ; Wee, EJH; Trau, M; Wang, YL; Botella, JR.
(2017) Specific and sensitive isothermal electrochemical
biosensor for plant pathogen DNA detection with colloidal
gold nanoparticles as probes. SCIENTIFIC REPORTS, vol:
7. DOI: 10.1038/srep38896

Lee, KT, Coffey, JW; Robinson, KJ; Muller, DA; Grondahl,
L; Kendall, MAF; Young, PR; Corrie, SR. (2017)
Investigating the effect of substrate materials on wearable
immunoassay performance. LANGMUIR, vol: 33.DOI:
10.1021/acs.langmuir.6b03933

Li, P; He, XW; Dhital, S; Zhang, B; Huang, Q. (2017)
Structural and physicochemical properties of granular
starches after treatment with debranching enzyme.
CARBOHYDRATE POLYMERS, vol: 169. DOI: 10.1016/j.
carbpol.2017.04.036

Liang, X; Budnar, S; Gupta, S; Verma, S; Han, SP; Hill, MM;
Daly, RJ; Parton, RG; Hamilton, NA; Gomez, GA; Yap,
AS. (2017) Author Correction: Tyrosine dephosphorylated
cortactindownregulates contractility atthe epithelial zonula
adherens through SRGAP1. Nature Communications, vol:
8. DOI: 10.1038/s41467-017-02131-w

Liang, X; Budnar, S; Gupta, S; Verma, S; Han, SP; Hill,
MM; Daly, RJ; Parton, RG; Hamilton, NA; Gomez, GA;
Yap, AS. (2017) Correction: Tyrosine dephosphorylated
cortactin  downregulates contractility at the epithelial
zonula  adherens  through ~ SRGAP1.  NATURE
COMMUNICATIONS, vol: 8. DOI: 10.1038/s41467-017-
02131

Liang, X; Budnar, S; Gupta, S; Verma, S; Han, SP; Hill,
MM; Daly, RJ; Parton, RG; Hamilton, NA; Gomez, GA;
Yap, AS. (2017) Tyrosine dephosphorylated cortactin
downregulatescontractilityattheepithelialzonulaadherens
through SRGAP1. NATURE COMMUNICATIONS, vol: 8.
DOI: 10.1038/s41467-017-00797-w

page 52

Lim, JY; Barnett, TC; Bastiani, M; McMahon, KA;
Ferguson, C; Webb, RI; Parton, RG; Walker, MJ. (2017)
Caveolin 1 restricts Group A Streptococcus invasion of
nonphagocytic host cells. CELLULAR MICROBIOLOGY,
vol: 19. DOI: 10.1111/cmi.12772

Lim, YW; Lo, HP; Ferguson, C; Martel, N; Giacomotto,
J; Gomez, GA; Yap, AS; Hall, TE; Parton, RG. (2017)
Caveolae protect notochord cells against catastrophic
mechanical failure during development. CURRENT
BIOLOGY, vol: 27. DOI: 10.1016/j.cub.2017.05.067

Lin, HM; Mahon, KL; Weir, JM; Mundra, PA; Spielman, C;
Briscoe, K; Gurney, H; Mallesara, G; Marx, G; Stockler,
MR; Parton, RG; Hoy, AJ; Daly, RJ; Meikle, PJ; Horvath,
LG. (2017) A distinct plasma lipid signature associated
with  poor prognosis in castration-resistant prostate
cancer. INTERNATIONAL JOURNAL OF CANCER, vol:
141. DOI: 10.1002/ijc.30903

Liu, D; Martinez-Sanz, M; Lopez-Sanchez, P; Gilbert,
EP; Gidley, MJ. (2017) Adsorption behaviour of
polyphenols on cellulose is affected by processing
history. FOOD HYDROCOLLOIDS, vol: 63.DOI: 10.1016/].
foodhyd.2016.09.012

Lopez-Sanchez, P; Martinez-Sanz, M; Bonilla, MR; Wang,
D; Gilbert, EP; Stokes, JR; Gidley, MJ. (2017) Cellulose-
pectin composite hydrogels: intermolecular interactions
and material properties depend on order of assembly.
CARBOHYDRATE POLYMERS, vol: 162. DOI: 10.1016/j.
carbpol.2017.01.049

Lucas, MS; Gunthert, M; Bittermann, AG; de Marcox,
A; Wepf, R. (2017) Correlation of live-cell imaging with
volume scanning electron microscopy. CORRELATIVE
LIGHT AND ELECTRON MICROSCOPY Ill, vol: 140. DOI:
10.1016/bs.mcb.2017.03.001

Luo, L; Bokil, NJ; Wall, AA; Kapetanovic, R; Lansdaal, NM;
Marceline, F; Burgess, BJ; Tong, SJ; Guo, Z; Alexandrov,
K; Ross, IL; Hibbs, ML; Stow, JL; Sweet, MJ. (2017) SCIMP
is a transmembrane non-TIR TLR adaptor that promotes
proinflammatory cytokine production from macrophages.

NATURE COMMUNICATIONS, vol: 8. DOI: 10.1038/
ncomms14133
Marasini, N; Giddam, AK; Batzloff, MR; Good, MF;

Skwarczynski, M; Toth, I. (2017) Poly-L-lysine-coated
nanoparticles are ineffective in inducing mucosal immunity
against group a streptococcus. Biochemical Compounds,
vol: 5. DOI: 10.7243/2052-9341-5-1

Martinez-Sanz, M; Mikkelsen, D; Flanagan, BM; Gidley,
MJ; Gilbert, EP. (2017) Multi-scale characterisation
of deuterated cellulose composite hydrogels reveals
evidence for different interaction mechanisms with
arabinoxylan, mixed-linkage glucan and xyloglucan.
POLYMER, vol: 124. DOI: 10.1016/].polymer.2017.07.036



Mills, RJ; Titmarsh, DM; Koenig, X; Parker, BL; Ryall, JG;
Quaife-Ryan, GA; Voges, HK; Hodson, MP; Ferguson,
C; Drowley, L; Plowright, AT; Needham, EJ; Wang,
QD; Gregorevic, P; Xin, M; Thomas, WG; Parton, RG;
Nielsen, LK; Launikonis, BS; James, DE; Elliot. (2017)
Functional screening in human cardiac organoids reveals
a metabolic mechanism for cardiomyocyte cell cycle
arrest. PROCEEDINGS OF THE NATIONAL ACADEMY
OF SCIENCES OF THE UNITED STATES OF AMERICA,
vol: 114. DOI: 10.1073/pnas.1707316114

Ng, SBX; Nguyen, PTM; Bhandari, B; Prakash, B. (2017)
Influence of different functional ingredients on physical
properties, rheology, tribology and oral perceptions of
no fat stirred yoghurt. Journal of Texture Studies. DOI:
10.1111/jtxs.12307

O’Brein CA; McLean BJ; Colmant AMG; Harrison JJ; Hall-
Mendelin S; van den Hurk AF; Jahansen CA; Watterson
D; Bielefeldt-Ohmann H;Newton ND;Schultz BL; Hall RA;
Hobson-Leters J. (2017) Discovery and characterisation
of castlerea virus, a new species of Negevirus isolated
in Australia. EVOLUTIONARY BIOINFORMATICS, vol: 13.
DOI: 10.1177/1176934317691269

Phan, ADT,; Flanagan, BM; D’Arcy, BR; Gidley, MJ.
(2017) Binding selectivity of dietary polyphenols to
different plant cell wall components: quantification and
mechanism. FOOD CHEMISTRY, vol: 233. DOI: 10.1016/j.
foodchem.2017.04.115

Raudsepp, MJ; Gagen, EJ; Golding, SD; Tyson, GW;
Southam, G. (2017) The effect of bituminous coal on
methanogenic mixed cultures and pure cultures of
Methanococcus and Methanosarcina. FUEL, vol: 205.
DOI: 10.1016/j.fuel.2017.05.059

Roemer, RB; Booth, D; Terry, LI; Walter, GH. (2017)
Thermogenesis and developmental progression of
Macrozamia macleayi pollen cones. AUSTRALIAN
JOURNAL OF BOTANY, vol: 65. DOI: 10.1071/BT17048

Sagulenko, E; Nouwens, A; Webb, RI; Green, K; Yee, B;
Morgan, G; Leis, A; Lee, KC; Butler, MK; Chia, N; Pham,
UTP; Lindgreen, S; Catchpole, R; Poole, AM; Fuerst, JA.
(2017) Nuclear pore-like structures ina compartmentalized
bacterium. PLOS ONE, vol: 12. DOI: 10.1371/journal.
pone.0169432

Sainsbury, F. (2017) Virus-like nanoparticles: emerging
tools for targeted cancer diagnostics and therapeutics.
THERAPEUTIC DELIVERY, vol: 8. DOI: 10.4155/tde-2017-
0098

Santander-Borrego, M; Taran, E; Shadforth, AMA;
Whittaker, AK; Chirila, TV; Blakey, I. (2017) Hydrogels with
lotus leaf topography: investigating surface properties
and cell adhesion. LANGMUIR, vol: 33. DOI: 10.1021/acs.
langmuir.6b03547

Annual Report 2017

Song, EF; Jahng, JWS; Chong, LP; Sung, HK; Han, M;
Luo, CT; Wu, DH; Boo, S; Hinz, B; Cooper, MA; Robertson,
AAB; Berger, T; Mak, TW; George, I; Schulze, PC; Wang,
Y; Xu, AM; Sweeney, G. (2017) Lipocalin-2 induces NLRP3
inflammasome activation via HMGB1 induced TLR4
signaling in heart tissue of mice under pressure overload
challenge. AMERICAN JOURNAL OF TRANSLATIONAL
RESEARCH, vol: 9. DOI:

Stone, T; Webb, B; Adden, A; Ben Weddig, N; Honkanen,
A; Templin, R; Wcislo, W; Scimeca, L; Warrant, E; Heinze,
S. (2017) An anatomically constrained model for path
integration in the bee brain. CURRENT BIOLOGY, vol: 27.
DOI: 10.1016/j.cub.2017.08.052

Templin, RM; How, MJ; Roberts, NW; Chiou, TH; Marshall,
J. (2017) Circularly polarized light detection in stomatopod
crustaceans: acomparison of photoreceptors and possible
function in six species. JOURNAL OF EXPERIMENTAL
BIOLOGY, vol: 220. DOI: 10.1242/jeb.162941

Vanhauwaert, R; Kuenen, S; Masius, R; Bademosi, A;
Manetsberger, J; Schoovaerts, N; Bounti, L; Gontcharenko,
S; Swerts, J; Vilain, S; Picillo, M; Barone, P; Munshi, ST; de
Vrij, FMS; Kushner, SA; Gounko, NV; Mandemakers, W;
Bonifati, V; Meunier, FA; Souku. (2017) The SAC1 domain
in synaptojanin is required for autophagosome maturation
at presynaptic terminals. EMBO JOURNAL, vol: 36. DOI:
10.15252/embj.201695773

Vaswani, K; Koh, YQ; Almughllig, FB; Peiris, HN; Mitchell,
MD. (2017) A method for the isolation and enrichment of
purified bovine milk exosomes. Reproductive Biology, vol:
17. DOI: 10.1016/j.repbio.2017.09.007

Ve, T, Vajjhala, PR; Hedger, A; Croll, T, DiMaio, F;
Horsefield, S; Yu, X; Lavrencic, P; Hassan, Z; Morgan, GP;
Mansell, A; Mobli, M; O’Carroll, A; Chauvin, B;: Gambin,
Y; Sierecki, E; Landsberg, MJ; Stacey, KJ; Egelman, EH;
Kobe, B. (2017) Structural basis of TIR-domain-assembly
formation in MAL- and MyD88-dependent TLR4 signaling.
NATURE STRUCTURAL & MOLECULAR BIOLOGY, vol:
24. DOI: 10.1038/nsmb.3444

Voges, HK; Mills, RJ; Elliott, DA; Parton, RG; Porrello, ER;
Hudson, JE. (2017) Development of a human cardiac
organoid injury model reveals innate regenerative
potential. DEVELOPMENT, vol: 144. DOIl. 10.1242/
dev.143966

Wan, Y; Dai, W; Nevagi, RJ; Toth, |; Moyle, PM. (2017)
Multifunctional peptide-lipid nanocomplexes for efficient
targeted delivery of DNA and siRNA into breast cancer
cells. ACTA BIOMATERIALIA, vol: 59. DOI: 10.1016/j.
actbio.2017.06.032

Wan, Y; Moyle, PM; Gn, PZ; Toth, I. (2017) Design and
evaluation of a stearylated multicomponent peptide-
siRNA nanocomplex for efficient cellular siRNA delivery..
NANOMEDICINE, vol: 12. DOI: 10.2217/nnm-2016-0354

page 53



Centre for Microscopy & Microanalysis

Wang, L; Zhang M; Bhandari B; Yang C. (2017)
Investigation on fish surimi gel as promising food material
for 3D printing. JOURNAL OF FOOD ENGINEERING, vol:
220. DOI: 10.1016/j.jfoodeng.2017.02.029

Watson, GS; Green, DW; Cribb, BW; Brown, CL; Meritt,
CR; Tobin, MJ; Vongsvivut, J; Sun, MX; Liang, AP;
Watson, JA. (2017) Insect analogue to the lotus leaf:
a planthopper wing membrane incorporating a low-
adhesion, nonwetting, superhydrophobic, bactericidal,
and biocompatible surface. ACS APPLIED MATERIALS &
INTERFACES, vol: 9. DOI: 10.1021/acsami.7b08368

Wu, P; Bhattarai, RR; Dhital, S; Deng, R; Chen, XD; Gidley,
MJ. (2017) In vitro digestion of pectin- and mango-
enriched diets using a dynamic rat stomach-duodenum
model. JOURNAL OF FOOD ENGINEERING, vol: 202.
DOI: 10.1016/j.jfoodeng.2017.01.011

Xu, C; Lei, C; Huang, LL; Zhang, J; Zhang, HW; Song,
H; Yu, MH; Wu, YD; Chen, C; Yu, CZ. (2017) Glucose-
responsive nanosystem mimicking the physiological
insulin secretion via an enzyme-polymer layer-by-layer
coating strategy. CHEMISTRY OF MATERIALS, vol: 29.
DOI: 10.1021/acs.chemmater.7b01804

Zenker, J; White, MD; Templin, RM; Parton, RG; Thorn-
Seshold, O; Bissiere, S; Plachta, N. (2017) A microtubule-
organizing center directing intracellular transport in the
early mouse embryo. SCIENCE, vol: 357. DOI: 10.1126/
science.aam9335

Zhao, GZ;, Chandrudu, S; Skwarczynski, M; Toth, I.
(2017) The application of self-assembled nanostructures
in  peptide-based subunit vaccine development.
EUROPEAN POLYMER JOURNAL, vol: 93. DOI: 10.1016/].
eurpolymj.2017.02.014

Zhao, W; Ta, HT; Zhang, C; Whittaker, AK. (2017)
Polymerization-Induced Self-Assembly (PISA) -
Control  over the morphology of 19F-containing
polymeric nano-objects for cell uptake and tracking.
BIOMACROMOLECULES, vol: 18. DOI: 10.1021/acs.
biomac.6b01788

Env/Geo Sc

Bai, TH; Chen, ZW; Aminossadati, SM; Rufford, TE; Li, L.
(2017) Experimentalinvestigationontheimpactofcoalfines
generation and migration on coal permeability. JOURNAL
OF PETROLEUM SCIENCE AND ENGINEERING, vol: 159.
DOI: 10.1016/j.petrol.2017.09.035

Chen, XM; Chang, ZY; Peng, YJ. (2017) Predicting the
degree of surface oxidation on fine coals by measuring
the oxygen transfer rate in coal suspensions. FUEL
PROCESSING TECHNOLOGY, vol: 159. DOI: 10.1016/].
fuproc.2017.01.044

page 54

Ejtemaei, M; Nguyen, AV. (2017) A comparative
study of the attachment of air bubbles onto sphalerite
and pyrite surfaces activated by copper sulphate.
MINERALS ENGINEERING, vol: 109. DOI: 10.1016/].
mineng.2017.02.008

Ejtemaei, M; Nguyen, AV. (2017) Characterisation of
sphalerite and pyrite surfaces activated by copper
sulphate. MINERALS ENGINEERING, vol: 100. DOI:
10.1016/j.mineng.2016.11.005

Ejtemaei, M; Nguyen, AV. (2017) Kinetic studies of
amyl xanthate adsorption and bubble attachment
to Cu-activated sphalerite and pyrite surfaces.
MINERALS ENGINEERING, vol: 112. DOI: 10.1016/].
mineng.2017.07.005

Liua, D; Edraki, M; Berry, L. (2017) Investigating the
settling behaviour of saline tailing suspensions using
kaolinite, bentonite, and illite clay minerals. Powder
Technology, vol: 326. DOI: 10.1016/].powtec.2017.11.070

McCutcheon, J; Nothdurft, LD; Webb, GE; Shuster, J;
Nothdurft, L; Paterson, D; Southam, G. (2017) Building
biogenic beachrock: visualizing microbially-mediated
carbonate cement precipitation using XFM and a strontium
tracer. CHEMICAL GEOLOGY, vol: 465. DOI: 10.1016/j.
chemgeo.2017.05.019

McCutcheon, J; Turvey, CC; Wilson, SA; Hamilton, JL;
Southam, G. (2017) Experimental deployment of microbial
mineral carbonation at an asbestos mine: Potential
applications to carbon storage and tailings stabilization.
MINERALS, vol: 7. DOI: 10.3390/min7100191

Motuzas, J; Drobek, M; Martens, D; Vallicari, C; Julbe, A,
Diniz da Costa, JC. (2017) Environmental mineralization of
caffeine micro-pollutant by Fe-MFI zeolites. Environmental
Science and Pollution Research, vol: 0. DOI: 10.1007/
s$11356-017-0530-0

Shuster, J; Reith, F; Cornelis, G; Parsons, JE; Parsons,
JM; Southam, G. (2017) Secondary gold structures: relics
of past biogeochemical transformations and implications
for colloidal gold dispersion in subtropical environments.
CHEMICAL GEOLOGY, vol: 450. DOI: 10.1016/j.
chemgeo.2016.12.027

Shuster, J; Reith, F; Izawa, MRM; Flemming, RL; Banerjee,
NR; Southam, G. (2017) Biogeochemical Cycling of Silver
in Acidic, Weathering Environments. MINERALS, vol: 7.
DOI: 10.3390/min7110218

Tait, AW; Wilson, SA; Tomkins, AG; Gagen, EJ; Fallon, SJ;
Southam, G. (2017) Evaluation of meteorites as habitats
for terrestrial microorganisms: results from the Nullarbor
Plain, Australia, a Mars analogue site. GEOCHIMICA
ET COSMOCHIMICA ACTA, vol: 215. DOI: 10.1016/].
gca.2017.07.025



Turvey, CC; Wilson, SA; Hamilton, JL; Southam, G. (2017)
Field-based accounting of CO2 sequestration in ultramafic
mine wastes using portable X-ray diffraction. AMERICAN
MINERALOGIST, vol: 102. DOI: 10.2138/am-2017-5953

Vaughan, J; Riggio, J; Chen, J; Peng, H; Harris, HH; van
der Ent, A. (2017) Characterisation and hydrometallurgical
processing of nickel from tropical agromined bio-
ore. HYDROMETALLURGY, vol: 169. DOI: 10.1016/j.
hydromet.2017.01.012

Wang, DK; Elma, M; Motuzas, J; Hou, WC; Xie, FW; Zhang,
XW. (2017) Rational design and synthesis of molecular-
sieving, photocatalytic, hollow fiber membranes for
advanced water treatment applications. JOURNAL
OF MEMBRANE SCIENCE, vol: 524. DOI: 10.1016/j.
memsci.2016.10.052

Physical/Engineering

Abbaraju, PL; Meka, AK; Song, H; Yang, YN; Jambhrunkar,
M; Zhang, J; Xu, C; Yu, MH; Yu, CZ. (2017) Asymmetric
silica nanoparticles with tunable head-tail structures
enhance hemocompatibility and maturation of immune
cells. JOURNAL OF THE AMERICAN CHEMICAL
SOCIETY, vol: 139. DOI: 10.1021/jacs.6b12622

Abbaraju, PL; Yang, YA; Yu, MH; Fu, JY; Xu, C; Yu, CZ.
(2017) Core-shell-structured dendritic mesoporous silica
nanoparticles for combined photodynamic therapy and
antibody delivery. CHEMISTRY-AN ASIAN JOURNAL, vol:
12. DOI: 10.1002/asia.201700392

Abd Jalil, SN; Wang, DK; Yacou, C; Motuzas, J; Smart, S;
da Costa, JCD. (2017) Vacuum-assisted tailoring of pore
structures of phenolic resin derived carbon membranes.
JOURNAL OF MEMBRANE SCIENCE, vol: 525. DOI:
10.1016/j.memsci.2016.11.002

Amiralian, N; Annamalai, PK; Garvey, CJ; Jiang, E;
Memmott, P; Martin, DJ. (2017) High aspect ratio
nanocellulose from an extremophile spinifex grass by
controlled acid hydrolysis. CELLULOSE, vol: 24. DOI:
10.1007/s10570-017-1379-6

Arami-Niya, A; Birkett, G; Zhu, ZH; Rufford, TE. (2017)
Gate opening effect of zeolitic imidazolate framework
ZIF-7 for adsorption of CH4 and CO2 from N2. JOURNAL
OF MATERIALS CHEMISTRY A, vol: 5. DOI: 10.1039/
C7TA03755D

Armin, A; Stoltzfus, DM; Donaghey, JE; Clulow, AJ; Nagiri,
RCR; Burn, PL; Gentle, IR; Meredith, P. (2017) Engineering
dielectric constants in organic semiconductors. JOURNAL
OF MATERIALS CHEMISTRY C, vol: 5. DOI: 10.1039/
C7TC00893G

Athayde, DD; Souza, DF; Silva, AMA; Vasconcelos, D;
Nunes, EHM; Motuzas, J; da Costa, JCD; Vasconcelos,
WL. (2017) Carbonation passivation layer of scandium
loaded BSCF perovskite. CERAMICS INTERNATIONAL,
vol: 43. DOI: 10.1016/j.ceramint.2017.08.049

Annual Report 2017

Attar, H; Ehtemam-Haghighi, S; Kent, D; Okulov, 1V;
Wendrock, H; Bonisch, M; Volegov, AS; Calin, M; Eckert,
J; Dargusch, MS. (2017) Nanoindentation and wear
properties of Ti and Ti-TiB composite materials produced
by selective laser melting. MATERIALS SCIENCE
AND ENGINEERING A-STRUCTURAL MATERIALS
PROPERTIES MICROSTRUCTURE AND PROCESSING,
vol: 688. DOI: 10.1016/j.msea.2017.01.096

Attar, H; Ehtemam-Haghighi, S; Kent, D; Wu, XH;
Dargusch, MS. (2017) Comparative study of commercially
pure titanium produced by laser engineered net shaping,
selective lasermelting and casting processes. MATERIALS
SCIENCE AND  ENGINEERING  A-STRUCTURAL
MATERIALS PROPERTIES MICROSTRUCTURE AND
PROCESSING, vol: 705. DOI: 10.1016/j.msea.2017.08.103

Aziz, MA; El-Madkhoum, A; Hakeem, AS; Shaikh, MN;
Rehman, AU; Yamani, ZH. (2017) Effect of Mn precursors
on the morphology and electrocatalytic activity toward
water oxidation of micro-nanostructured MnOx films
prepared by voltammetric deposition. JOURNAL OF
MATERIALS SCIENCE-MATERIALS IN ELECTRONICS,
vol: 28. DOI: 10.1007/s10854-017-7793-6

Baby, T; Liu, Y; Middelberg, APJ; Zhao, CX. (2017)
Fundamental studies on throughput capacities of
hydrodynamic flow-focusing microfluidics for producing
monodisperse  polymer nanoparticles. CHEMICAL
ENGINEERING SCIENCE, vol: 169. DOIl: 10.1016/].
ces.2017.04.046

Bai, Y; Wang, LZ. (2017) Perovskite solar modules hit
new efficiency record. SCIENCE BULLETIN, vol: 62. DOI:
10.1016/j.scib.2017.09.021

Bobrin, VA; Chen, SPR; Jia, ZF; Monteiro, MJ. (2017)
Temperature-directed self-assembly: from tadpole to multi-
arm polymer nanostructures directly in water. ACS MACRO
LETTERS, vol: 6. DOI: 10.1021/acsmacrolett. 7600589

Bobrin, VA, Jia, ZF; Monteiro, MJ. (2017) Conditions for
multicompartment polymeric tadpoles via temperature
directed self-assembly. POLYMER CHEMISTRY, vol: 8.
DOI: 10.1039/c7py01024a

Burgain, J; Petit, J; Scher, J; Rasch, R; Bhandari, B;
Gaiani, C. (2017) Surface chemistry and microscopy of
food powders. PROGRESS IN SURFACE SCIENCE, vol
92. DOI: 10.1016/j.progsurf.2017.07.002

Bux, J; Paul, N; Hunter, TN; Peakall, J; Dodds, JM;
Biggs, S. (2017) In situ characterization of mixing and
sedimentation dynamics in an impinging jet ballast tank
via acoustic backscatter. AICHE JOURNAL, vol: 63. DOI:
10.1002/aic.15683

Camarero-Espinosa, S; Stefani, I; Cooper-White, J. (2017)
Hierarchical “as-Electrospun” Self-Assembled Fibrous
Scaffolds Deconvolute Impacts of Chemically Defined
Extracellular Matrix- and Cell Adhesion-Type Interactions
on Stem Cell Haptokinesis. ACS MACRO LETTERS, vol: 6.

DOI: 10.1021/acsmacrolett.7b00834 page 55



Centre for Microscopy & Microanalysis

Cao W; Cao C; Guo L; Jin H; Dargusch M; Bernhardt
D; Yao X. (2017) Gasification of diosgenin solid
waste for hydrogen production in supercritical water.
INTERNATIONAL JOURNAL OF HYDROGEN ENERGY,
vol: 42. DOI: 10.1016/j.ijhydene.2017.03.115

Cao, S;Huang, ZY; Zu, FQ; Xu, J; Yang, L; Chen, ZG. (2017)
Enhanced Thermoelectric Properties of Ag-Modified
Bi0.5Sb1.5Te3 Composites by a Facile Electroless Plating
Method. ACS APPLIED MATERIALS & INTERFACES, vol:
9. DOI: 10.1021/acsami.7b11989

Chan, C.M., Vandi, L.-J., Pratt, S., Halley, P., Richardson,
D.,Werker, A., Laycock, B.(2017)Mechanical performance
and long-term indoor stability of polyhydroxyalkanoate
(PHA)-based wood plastic composites (WPCs) modified
by non-reactive additives. European Polymer Journal, vol:
98. DOI: 10.1016/j.eurpolym|.2017.11.041

Chang, ZY; Chen, XM; Peng, YJ. (2017) Understanding
and improving the flotation of coals with different degrees
of surface oxidation. POWDER TECHNOLOGY, vol: 321.
DOI: 10.1016/j.powtec.2017.08.025

Chen H; Lyu M; Zhang M; Feron K; Searles DJ; Dargusch
M; Yao X, Wang L. (2017) Switched photocurrent
on tin sulfide-based nanoplate photoelectrodes.
CHEMSUSCHEM, vol: 10. DOI: 10.1002/cssc.201601603

Chen Y; Kent D; Bermingham M Dehghan-Manshadi A;
Dargusch M. (2017) Manufacturing of biocompatible
porous titanium scaffolds using a novel spherical sugar
pellet space holder. MATERIALS LETTERS, vol: 195. DOI:
10.1016/j.matlet.2017.02.092

Chen, G; Liss, KD; Auchterlonie, G; Tang, HP; Cao,
P. (2017) Dehydrogenation and sintering of TiH2: an
in situ study. METALLURGICAL AND MATERIALS
TRANSACTIONS  A-PHYSICAL METALLURGY AND
MATERIALS SCIENCE, vol: 0. DOI: 10.1007/s11661-017-
4043-8

Chen, HH; Motuzas, J; Martens, W; da Costa, JCD. (2017)
Degradation of azo dye orange Il under dark ambient
conditions by calcium strontium copper perovskite.
APPLIED CATALYSIS B-ENVIRONMENTAL, vol: 221.
DOI: 10.1016/j.apcatb.2017.09.056

Chen, LY; Simpson, JD; Fuchs, AV; Rolfe, BE; Thurecht,
KJ. (2017) Effects of Surface Charge of Hyperbranched
Polymers on Cytotoxicity, Dynamic Cellular Uptake and
Localization, Hemotoxicity, and Pharmacokinetics in Mice.
MOLECULAR PHARMACEUTICS, vol: 14. DOI: 10.1021/
acs.molpharmaceut.7b00611

Chen, MZ; Chen, LN; Hu, Z; Liu, QN; Zhang, BW; Hu,
YX; Gu, QF; Wang, JL; Wang, LZ; Guo, XD; Chou, SL;
Dou, SX. (2017) Carbon-coated Na3.32Fe2.34(P207)2
cathode material for high-rate and long-life sodium-ion
batteries. ADVANCED MATERIALS, vol: 29. DOI: 10.1002/
adma.201605535

page 56

Chen, Y; Kentab, D; Bermingham, M; Dehghan-Manshadi,
A; aWang, G; Wen, C; Dargusch. (2017) Manufacturing
of graded titanium scaffolds using a novel space holder
technique. Bioactive Materials, vol: 2. DOI: 10.1016/].
bioactmat.2017.07.001

Chen, Y; Zhang, JX; Dai, NW; Qin, P; Attar, H; Zhang, LC.
(2017) Corrosion behaviour of selective laser melted Ti-TiB
biocomposite in simulated body fluid. ELECTROCHIMICA
ACTA, vol: 232. DOI: 10.1016/j.electacta.2017.02.112

Chen, YS; Haley, D; Gerstl, SSA; London, AJ; Sweeney,
F, Wepf, RA; Rainforth, WM; Bagot, PAJ; Moody, MP.
(2017) Direct observation of individual hydrogen atoms at
trapping sites in a ferritic steel. SCIENCE, vol: 355. DOI:
10.1126/science.aal2418

Chen, Z; Lu, J; Gao, S-H; Jin, M; Bond, PL; Yang, P;
Yuan, Z; Guo, J. (2017) Silver nanoparticles stimulate the
proliferation of sulfate reducing bacterium Desulfovibrio

vulgaris. Water Research, vol: 129. DOIl: 10.1016/j.
watres.2017.11.021
Cifuentes-Rius, A; Boase, NRB; Font, I; Coronas, N;

Ramos-Perez, V; Thurecht, KJ; Borros, S. (2017) In vivo
fate of carbon nanotubes with different physicochemical
properties for gene delivery applications. ACS APPLIED
MATERIALS & INTERFACES, vol: 9. DOIl: 10.1021/
acsami.7b00677

Clulow, AJ; Mostert, AB; Sheliakina, M; Nelson, A; Booth,
N; Burn, PL; Gentle, IR; Meredith, P. (2017) The structural
impact of water sorption on device-quality melanin thin
films. SOFT MATTER, vol: 13. DOI: 10.1039/c6sm02420c

Cork, J; Whittaker, AK; Cooper-White, JJ; Grondahl, L.
(2017) Electrospinning and mechanical properties of
P(TMC-co-LLA) elastomers. JOURNAL OF MATERIALS
CHEMISTRY B, vol: 5. DOI: 10.1039/c7tb00137a

Craze, AR; Huang, XD; Etchells, I; Zheng, LM; Bhadbhade,
MM; Marjo, CE; Clegg, JK; Moore, EG; Avdeev, M;
Lindoy, LF; Li, F. (2017) Synthesis and characterisation
of new tripodal lanthanide complexes and investigation
of their optical and magnetic properties. DALTON
TRANSACTIONS, vol: 46. DOI: 10.1039/c7dt02556d

Dai, BY; Huang, HM; Wang, W; Chen, YK; Lu, CH; Kou,
JH; Wang, LZ; Wang, FL; Xu, ZZ. (2017) Greatly enhanced
photocatalytic activity by organic flexible piezoelectric
PVDF induced spatial electric field. CATALYSIS SCIENCE
& TECHNOLOGY, vol: 7. DOI: 10.1039/c7cy01638g

Dargusch, MS; Sun S; Kim JW; Li T; Trimby P; Cairney
J. (2017) Effect of tool wear evolution on chip formation
during dry machining of Ti-6Al-4V alloy. PROCEEDINGS
OF THE INSTITUTION OF MECHANICAL ENGINEERS
PART B-JOURNAL OF ENGINEERING MANUFACTURE,
vol: 231. DOI: 10.1016/j.ijmachtools.2017.12.003



Dehghan-Manshadi A; St John D; Dargusch M; Chen Y;
Sun, JF; Qian, M. (2017) Metal injection moulding of non-
spherical titanium powders: Processing, microstructure
and mechanical properties. Journal of Manufacturing
Processes, vol: 31. DOI: 10.1016/j.jmapro.2017.12.004

Dexter, AF; Fletcher, NL; Creasey, RG; Filardo, F; Boehm,
MW; Jack, KS. (2017) Fabrication and characterization
of hydrogels formed from designer coiled-caoil fibril-
forming peptides. RSC ADVANCES, vol: 7. DOI: 10.1039/
c7ra02811c

Donose, BC; Birkett, G; Pratt, S. (2017) Advanced
microscopy of inorganic colloids sampled from
consecutive stages of RO filtration. COLLOID AND
INTERFACE SCIENCE COMMUNICATIONS, vol: 17. DOI:
10.1016/j.colcom.2017.01.002

Du, DF; Wu, XZ; Li, S; Zhang, Y; Xing, W; Li, L; Xue,
QZ; Bai, P; Yan, ZF. (2017) Remarkable supercapacitor
performance of petal-like LDHs vertically grown on

graphene/polypyrrole  nanoflakes. JOURNAL  OF
MATERIALS CHEMISTRY A, vol: 5. DOI: 10.1039/
c7ta00624a

Fallah-Mehrjardi, A; Hidayat, T; Hayes, PC; Jak, E.
(2017) Experimental investigation of gas/slag/matte/
tridymite equilibria in the Cu-Fe-O-S-Si system in
controlled atmospheres: Development of technique.
METALLURGICAL AND MATERIALS TRANSACTIONS
B-PROCESS METALLURGY AND MATERIALS
PROCESSING SCIENCE, vol: 48. DOI: 10.1007/s11663-
017-1073-y

Fallah-Mehrjardi, A; Hidayat, T; Hayes, PC; Jak, E. (2017)
Experimental investigation of gas/slag/matte/tridymite
equilibria in the Cu-Fe-O-S-Si System in controlled gas
atmospheres: Experimental results at 1473 K (1200 A
degrees C) and P(502)=0.25 atm. METALLURGICAL AND
MATERIALS TRANSACTIONS B-PROCESSMETALLURGY
AND MATERIALS PROCESSING SCIENCE, vol: 48. DOI:
10.1007/s11663-017-1076-8

Fan, X; Gaddam, RR; Kumar, NA; Zhao, XS. (2017) A hybrid
Mg2+/Li+ battery based on interlayer-expanded MoS2/
graphene cathode. ADVANCED ENERGY MATERIALS,
vol: 7. DOI: 10.1002/aenm.201700317

Gaddam, RR; Jiang, E; Amiralian, N; Annamalai, PK; Martin,
DJ; Kumar, NA; Zhao, XS. (2017) Spinifex nanocellulose
derived hard carbon anodes for high-performance
sodium-ion batteries. SUSTAINABLE ENERGY & FUELS,
vol: 1. DOI: 10.1039/c7se00169j

Gaddam, RR; Niaei, AHF; Hankel, M; Searles, DJ; Kumar,
NA; Zhao, XS. (2017) Capacitance-enhanced sodium-
ion storage in nitrogen-rich hard carbon. JOURNAL
OF MATERIALS CHEMISTRY A, vol: 5. DOI: 10.1039/
C7TA06754B

Annual Report 2017

Gao, LJ; Li, YG; Xiao, M; Wang, SF; Fu, GS; Wang, LZ.
(2017) Synthesizing new types of ultrathin 2D metal oxide
nanosheets via half-successive ion layer adsorption and
reaction. 2D MATERIALS, vol: 4. DOI: 10.1088/2053-
1583/aabb1b

Gao, S; Villacorta, BS; Ge, L; Rufford, TE; Zhu, ZH. (2017)
Effect of sonication and hydrogen peroxide oxidation of
carbon nanotube modifiers on the microstructure of pitch-
derived activated carbon discs. CARBON, vol: 124. DOI:
10.1016/j.carbon.2017.08.036

Ge, L;Lin,RJ;Wang, L; Rufford, TE; Villacorta, B; Liu, SM; Liu,
LX; Zhu, ZH. (2017) Surface-etched halloysite nanotubes
in mixed matrix membranes for efficient gas separation.
SEPARATION AND PURIFICATION TECHNOLOGY, vol:
173. DOI: 10.1016/].seppur.2016.09.015

Geng, HY; Chen, WY; Xu, ZP; Qian, GR; An, J; Zhang,
HJ. (2017) Shape-controlled hollow Mesoporous silica
nanoparticles with multifunctional capping for in vitro
cancer treatment. CHEMISTRY-A EUROPEAN JOURNAL,
vol: 23. DOI: 10.1002/chem.201701806

Guo, B; Peng, YJ. (2017) The interaction between copper
species and pyrite surfaces in copper cyanide solutions.
INTERNATIONAL JOURNAL OF MINERAL PROCESSING,
vol: 158. DOI: 10.1016/j.minpro.2016.11.021

Guo, JH; Gao, SH; Lu, J; Bond, PL; Verstraete, W,
Yuan, ZG. (2017) Copper oxide nanoparticles induce
lysogenic bacteriophage and metal-resistance genes
in pseudomonas aeruginosa PAO1. ACS APPLIED
MATERIALS & INTERFACES, vol: 9. DOI: 10.1021/
acsami.7b06433

Harrison, R; Li, L; Gu, Z; Xu, ZP. (2017) Controlling
mesoporous silica-coating of layered double hydroxide
nanoparticles for drug control release. MICROPOROUS
AND MESOPOROUS MATERIALS, vol: 238. DOI:
10.1016/j.micromeso.2016.04.031

He, AS; Huang, SQ; Yun, JH; Jiang, ZY; Stokes, J; Jiao, SH;
Wang, LZ; Huang, H. (2017) The pH-dependent structural
and tribological behaviour of aqueous graphene oxide
suspensions. TRIBOLOGY INTERNATIONAL, vol: 116.
DOI: 10.1016/j.triboint.2017.08.008

He, AS; Huang, SQ; Yun, JH; Wu, H; Jiang, ZY; Stokes,
J; Jiao, SH; Wang, LZ; Huang, H. (2017) Tribological
performance and lubrication mechanism of alumina
nanoparticle water-based suspensions in ball-on-three-
plate testing. TRIBOLOGY LETTERS, vol: 65. DOI:
10.1007/s11249-017-0823-y

Hidayat, T; Shishin, D; Decterov, SA; Jak, E. (2017)
Experimental study and thermodynamic re-optimization
of the FeO-Fe203-Si0O2 system. JOURNAL OF PHASE
EQUILIBRIA AND DIFFUSION, vol: 38. DOI: 10.1007/
$11669-017-0535-x

page 57



Centre for Microscopy & Microanalysis

Hidayat, T; Shishin, D; Grimsey, D; Hayes, PC; Jak,
E. (2017) The integration of plant sample analysis,
laboratory studies, and thermodynamic modeling to
predict slag-matte equilibria in nickel sulfide converting.
METALLURGICAL AND MATERIALS TRANSACTIONS
B-PROCESS METALLURGY AND MATERIALS
PROCESSING SCIENCE, vol: 49. DOI: 10.1007/s11663-
017-1127-1

Hong, M; Chen, ZG; Yang, L; Chasapis, TC; Kang, SD;
Zou, YC; Auchterlonie, GJ; Kanatzidis, MG; Snyder, GJ;
Zou, J. (2017) Enhancing the thermoelectric performance
of SnSel1-xTex nanoplates through band engineering.
JOURNAL OF MATERIALS CHEMISTRY A, vol: 5. DOI:
10.1039/c7ta02677¢

Hong, M; Chen, Z-G; Yang, L; Liao, Z-M; Zou, Y-C; Chen
Y-H; Matsumura, S; Zou, J. (2017) Achieving zT > 2 in
p-Type AgSbTe2- xSex Alloys via Exploring the Extra
Light Valence Band and Introducing Dense Stacking
Faults. ADVANCED ENERGY MATERIALS. DOI: 10.1002/
aenm.201702333

Hosseinmardi, A; Annamalai, PK; Wang, LZ; Martin, D;
Amiralian, N. (2017) Reinforcement of natural rubber latex
using lignocellulosic nanofibers isolated from spinifex
grass. NANOSCALE, vol: 9. DOI: 10.1039/c7nr02632¢

Hu, YX; Luo, B; Ye, DL; Zhu, XB; Lyu, MQ; Wang, LZ.
(2017) An innovative freeze-dried reduced graphene
oxide supported SnS2 cathode active material for
aluminum-ion batteries. ADVANCED MATERIALS, vol: 29.
DOI: 10.1002/adma.201606132

Hu, YX; Ye, DL; Luo, B; Hu, H; Zhu, XB; Wang, SC; Li,
LL; Peng, SJ; Wang, LZ. (2017) A Binder-Free and Free-
Standing Cobalt Sulfide@Carbon Nanotube Cathode
Material for Aluminum-lon Batteries. ADVANCED
MATERIALS, vol: 30. DOI: 10.1002/adma.201703824

Huai, YY; Plackowski, C; Peng, YJ. (2017) The surface
properties of pyrite coupled with gold in the presence
of oxygen. MINERALS ENGINEERING, vol: 111. DOI:
10.1016/j.mineng.2017.06.013

Huang, HM; Dai, BY; Wang, W; Lu, CH; Kou, JH; Ni,
YR; Wang, LZ; Xu, ZZ. (2017) Oriented built-in electric
field introduced by surface gradient diffusion doping
for enhanced photocatalytic H2 evolution in CdS
nanorods. NANO LETTERS, vol: 17. DOI: 10.1021/acs.
nanolett.7b01147

Huang, LQ; Qian, M; Liu, ZM; Nguyen, VT; Yang, L; Wang,
LH; Zou, J. (2017) In situ preparation of TiB nanowires
for high-performance Ti metal matrix nanocomposites.
JOURNAL OF ALLOYS AND COMPOUNDS, vol: 735.
DOI: 10.1016/j.jallcom.2017.11.238

Huang, LQ; Qian, M; Lu, HB; Sun, Y; Wang, LH; Zou, J.
(2017) Reducing electric current and energy consumption
of spark plasma sintering via punch configuration design.
CERAMICS INTERNATIONAL, vol: 43. DOIl: 10.1016/j.

ceramint.2017.09.048
page 58

Huang, LQ; Qian, M; Wang, LH; Chen, ZG; Shi, ZM;
Nguyen, V; Zou, J. (2017) High-tensile-strength and
ductile novel Ti-Fe-N-B alloys reinforced with TiB
nanowires. MATERIALS SCIENCE AND ENGINEERING
A-STRUCTURAL MATERIALS PROPERTIES
MICROSTRUCTURE AND PROCESSING, vol: 708. DOI:
10.1016/j.msea.2017.09.136

Huang, LQ; Wang, LH; Qian, M; Zou, J. (2017) High
tensile-strength and ductile titanium matrix composites
strengthened by TiB nanowires. SCRIPTA MATERIALIA,
vol: 141. DOI: 10.1016/].scriptamat.2017.08.007

Huang, XD; Liu, Y; Zhang, HW; Zhang, J; Noonan, O;
Yu, CZ. (2017) Free-standing monolithic nanoporous
graphene foam as a high performance aluminum-ion
battery cathode. JOURNAL OF MATERIALS CHEMISTRY
A, vol: 5. DOI: 10.1039/c7ta04477a

Hussein, WM; Mukaida, S; Azmi, F; Bartlett, S; Olivier, C;
Batzloff, MR; Good, MF; Skwarczynski, M; Toth, I. (2017)
Comparison of fluorinated and nonfluorinated lipids in
self-adjuvanting delivery systems for peptide-based
vaccines. ACS MEDICINAL CHEMISTRY LETTERS, vol: 8.
DOI: 10.1021/acsmedchemlett.6b00453

Indriana, K., Inna, Y.K., Chotimah, , Salim, M., Sri, J.S.,
Lianzhou, W. (2017) The effect of alkaline ratios of
NaOH to NH3 on the formation of nanostructured titania.
Materials Science Forum. DOI: 10.4028/www.scientific.
net/MSF.886.42

Ito, S; Mori, T; Yan, PF; Auchterlonie, G; Drennan, J; Ye,
F; Fugane, K; Sato, T. (2017) High electrical conductivity
in Ba2In205 brownmillerite based materials induced by
design of a Frenkel defect structure. RSC ADVANCES,
vol: 7. DOI: 10.1039/c6ra27418h

Ji, G; Motuzas, J; Birizett, G; Smart, S; Hooman, K;
da Costa, JCD. (2017) Long term and performance
testing of NaMg double salts for H2/CO2 separation.
INTERNATIONAL JOURNAL OF HYDROGEN ENERGY,
vol: 42. DOI: 10.1016/j.ijhydene.2017.01.107

Jia, Y; Zhang, LZ; Gao, GP; Chen, H; Wang, B; Zhou, JZ;
Soo, MT; Hong, M; Yan, XC; Qian, GR; Zou, J; Du, AJ;
Yao, XD. (2017) A heterostructure coupling of exfoliated
Ni-Fe hydroxide nanosheet and defective graphene as
a bifunctional electrocatalyst for overall water splitting.
ADVANCED MATERIALS, vol: 29. DOI: 10.1002/
adma.201700017

Jia, ZF; Bobrin, VA; Monteiro, MJ. (2017) Temperature-
Directed Assembly of Stacked Toroidal Nanorattles.
ACS MACRO LETTERS, vol: 6. DOI: 10.1021/
acsmacrolett.7b00739

Jiang, B; Xiang, Q; Atrens, A; Song, JF; Pan, FS. (2017)
Influence of crystallographic texture and grain size on
the corrosion behaviour of as-extruded Mg alloy AZ31
sheets. CORROSION SCIENCE, vol: 126. DOI: 10.1016/].
corsci.2017.08.004



Jiang, C; Liu, W; Wang, G; Chen, Y; Xing, Y; Zhang,
C; Dargusch, M. (2017) The corrosion behaviours of
plasma-sprayed Fe-based amorphous coatings. Surface
Engineering. DOI: 10.1080/02670844.2017.1319647

Jiang, E; Amiralian, N; Maghe, M; Laycock, B; McFarland,
E; Fox, B; Martin, DJ; Annamalai, PK. (2017) Cellulose
nanofibers as rheology modifiers and enhancers
of carbonization efficiency in polyacrylonitrile. ACS
SUSTAINABLE CHEMISTRY & ENGINEERING, vol: 5.
DOI: 10.1021/acssuschemeng.6b03144

Jiang, Y; Chen, M; Feng, LJ; Chen, JH; Zhao, BJ.
(2017) High temperature reactions between Si3N4
bonded SiC materials and Cu, Cu20 and matte.
CERAMICS INTERNATIONAL, vol: 44. DOI: 10.1016/j.
ceramint.2017.09.235

Jiang, Z; Blakey, I; Whittaker, AK. (2017) Aqueous solution
behaviour of novel water-soluble amphiphilic copolymers
with elevated hydrophobic unit content. POLYMER
CHEMISTRY, vol: 8. DOI: 10.1039/c7py00832¢e

Jiao, JQ; Fu, JY; Wei, YC; Zhao, Z; Duan, AJ; Xu, CM; Li,
JM; Song, H; Zheng, P; Wang, XL; Yang, YN; Liu, Y. (2017)
Al-modified dendritic mesoporous silica nanospheres-
supported NiMo catalysts for the hydrodesulfurization of
dibenzothiophene: Efficient accessibility of active sites
and suitable metal-support interaction. JOURNAL OF
CATALYSIS, vol: 356. DOI: 10.1016/j.jcat.2017.10.003

Kalantari,M;Yu, MH; Noonan, O; Song, H; Xu, C; Huang, XD;
Xiang, FX; Wang, XL; Yu, CZ. (2017) Rattle-type magnetic
mesoporous hollow carbon as a high-performance and
reusable adsorbent for water treatment. CHEMOSPHERE,
vol: 166. DOI: 10.1016/j.chemosphere.2016.09.083

Kalantari, M; Yu, MH; Yang, YN; Strounina, E; Gu, ZY;
Huang, XD; Zhang, J; Song, H; Yu, CZ. (2017) Tailoring
mesoporous-silica nanoparticles for robust immobilization
of lipase and biocatalysis. NANO RESEARCH, vol: 10.
DOI: 10.1007/s12274-016-1320-6

Kepa, K; Hill, DJT; Grondahl, L. (2017) In vitro mineralization
of dual grafted polytetrafluoroethylene membranes.
BIOINTERPHASES, vol: 12. DOI: 10.1116/1.4984012

Kermany, AR; Bennett, JS; Valenzuela, VM; Bowen, WP;
lacopi, F. (2017) Potential of epitaxial silicon carbide
microbeam resonators for chemical sensing. PHYSICA
STATUS SOLIDI A-APPLICATIONS AND MATERIALS
SCIENCE, vol: 214. DOI: 10.1002/pssa.201600437

Khairatun Najwa, MA; Annamalai, PK; Martin, D. (2017)
Cellulose nanocrystals with enhanced thermal stability
reinforced thermoplastic polyurethane. Malaysian Journal
of Analytical Sciences, vol: 21. DOI: 10.17576/mjas-2017-
2103-25

Annual Report 2017

Khan, MS; Xu, XY; Zhao, J; Knibbe, R; Zhu, ZH. (2017)
A porous yttria-stabilized zirconia layer to eliminate the
delamination of air electrode in solid oxide electrolysis
cells. JOURNAL OF POWER SOURCES, vol: 359. DOI:
10.1016/j.jpowsour.2017.05.049

Kloprogge, JT; Wood, BJ. (2017) X-ray photoelectron
spectroscopic and Raman microscopic investigation of
the variscite group minerals: variscite, strengite, scorodite
and mansfieldite. SPECTROCHIMICA ACTA PART
A-MOLECULARANDBIOMOLECULARSPECTROSCOPY,
vol: 185. DOI: 10.1016/j.saa.2017.05.042

Kloprogge, JT; Wood, BJ. (2017) X-ray Photoelectron
spectroscopic and Raman spectroscopic study of
bayldonite from Wheal Carpenter, Cornwall, UK. VACUUM,
vol: 141. DOI: 10.1016/j.vacuum.2017.03.018

Konarova, M; Aslam, W; Ge, L; Ma, Q; Tang, FQ; Rudolph,
V; Beltramini, JN. (2017) Enabling Process Intensification
by 3 D Printing of Catalytic Structures. CHEMCATCHEM,
vol: 9. DOI: 10.1002/cctc.201700829

Ku, KL; Grondahl, L; Dao, H; Du, K; Puttick, S; Lai,
PL; Peng, H; Chu, IM; Whittaker, AK. (2017) In vitro
degradation study of polyanhydride copolymers / surface
grafted hydroxyapatite composites for bone tissue
application. POLYMER DEGRADATION AND STABILITY,
vol: 140. DOI: 10.1016/j.polymdegradstab.2017.04.021

Kuang, DT; Hou, LZ; Yu, BW; Liang, BB; Deng, LW; Huang,
H; Ma, SS; He, J; Wang, SL. (2017) Gram-scale synthesis,
thermal stability, magnetic properties, and microwave
absorption application of extremely small Co-C core-shell
nanoparticles. MATERIALS RESEARCH EXPRESS, vol: 4.
DOI: 10.1088/2053-1591/aa7ad3

Kumar, NA; Gaddam, RR; Suresh, M; Varanasi, SR; Yang,
DF; Bhatia, SK; Zhao, XS. (2017) Porphyrin—-graphene
oxide frameworks for long life sodium ion batteries.
JOURNAL OF MATERIALS CHEMISTRY A, vol: 5. DOI:
10.1039/c7ta02370g

Lane, JR; May, LT; Parton, RG; Sexton, PM; Christopoulos,
A. (2017) A kinetic view of GPCR allostery and biased
agonism. NATURE CHEMICAL BIOLOGY, vol: 13. DOI:
10.1038/nchembio.2431

Lawrence, G; Kalimuthu, P; Benzigar, M; Shelat, KJ;
Lakhi, KS; Park, DH; Ji, QM; Ariga, K; Bernhardt, PV;
Vinu, A. (2017) A Nanoporous Cytochrome c Film with
Highly Ordered Porous Structure for Sensing of Toxic
Vapors. ADVANCED MATERIALS, vol: 29. DOI: 10.1002/
adma.201702295

Leng, X; Wu, KH; Su, BJ; Jang, LY; Gentle, IR; Wang, DW.
(2017) Hydrotalcite-wrapped Co-B alloy with enhanced
oxygen evolution activity. CHINESE JOURNAL OF
CATALYSIS, vol: 38. DOI: 10.1016/S1872-2067(17)62811-
0

page 59



Centre for Microscopy & Microanalysis

Leo, A; Motuzas, J; Yacou, C; Liu, SM; Serra, JM; Navarrete,
L; Drennan, J; Julbe, A; da Costa, JCD. (2017) Copper
oxide - perovskite mixed matrix membranes delivering
very high oxygen fluxes. JOURNAL OF MEMBRANE
SCIENCE, vol: 526. DOI: 10.1016/j.memsci.2016.12.035

Li, B; Gu, Z; Kurniawan, N; Chen, WY; Xu, ZP.
(2017) Manganese-based layered double hydroxide
nanoparticlesasaT1-MRI contrastagentwith ultrasensitive
pH response and high relaxivity. ADVANCED MATERIALS,
vol: 29. DOI: 10.1002/adma.201700373

Li, C; Wang, P; Menzies, NW; Lombi, E; Kopittke, PM.
(2017) Effects of changes in leaf properties mediated by
methyl jasmonate (MeJA) on foliar absorption of Zn, Mn
and Fe. ANNALS OF BOTANY, vol: 120. DOI: 10.1093/
aob/mcx063

Li, L; Zhang, R; Gu, W; Xu, ZP. (2017) Mannose-
conjugated layered double hydroxide nanocomposite
for targeted siRNA delivery to enhance cancer therapy.
Nanomedicine: Nanotechnology, Biology, and Medicine.
DOI: 10.1016/j.nan0.2017.06.006

Li, M; Li, JM; Zheng, Q; Qiu, D; Wang, G; Zhang, MX. (2017)
A New Grain Refiner for Ferritic Steels. METALLURGICAL
AND  MATERIALS TRANSACTIONS  B-PROCESS
METALLURGY AND  MATERIALS PROCESSING
SCIENCE, vol: 48. DOI: 10.1007/s11663-017-1101-y

Li, MR; Zhao, MW:; Li, F; Zhou, W; Peterson, VK; Xu, XY;
Shao, ZP; Gentle, I; Zhu, ZH. (2017) A niobium and tantalum
co-doped perovskite cathode for solid oxide fuel cells
operating below 500°C. NATURE COMMUNICATIONS,
vol: 8. DOI: 10.1038/ncomms 13990

Li,Y;Zeng, Q; Gentle, IR; Wang, DW. (2017) Carboxymethyl
cellulose binders enable high-rate capability of sulfurized
polyacrylonitrile cathodes for Li-S batteries. JOURNAL
OF MATERIALS CHEMISTRY A, vol: 5. DOI: 10.1039/
€7ta00040e

Liang, L; Wang, LG; Nguyen, AV; Xie, GY. (2017)
Heterocoagulation of alumina and quartz studied by
zeta potential distribution and particle size distribution
measurements. POWDER TECHNOLOGY, vol: 309. DOI:
10.1016/j.powtec.2016.12.054

Lin, CXC; Xu, C; Yang, YN; Lei, C; Zhang, HJ; Yu, CZ.
(2017) Dendritic mesoporous silica-titania nanospheres
with enhanced photocatalytic activities. NEW JOURNAL
OF CHEMISTRY, vol: 41. DOI: 10.1039/c7nj00713b

Lin, HW; Couvreur, K; Donose, BC; Rabaey, K; Yuan,
ZG; Pikaar, |. (2017) Electrochemical Production of
Magnetite Nanoparticles for Sulfide Control in Sewers.
ENVIRONMENTAL SCIENCE & TECHNOLOGY, vol: 51.
DOI: 10.1021/acs.est.7b01748

page 60

Lin, N; He, YH; Zou, J. (2017) Enhanced mechanical
properties and oxidation resistance of tungsten carbide-
cobalt cemented carbides with aluminum nitride additions.
CERAMICS INTERNATIONAL, vol: 43. DOI: 10.1016/j.
ceramint.2017.01.145

Lin, Q; Chen, YB; Zhong, YJ; Li, L; Zhou, W; Shao, ZP.
(2017) Pine-leaf-shaped a-Fe203 micro/nanostructures
with a preferred orientation along the (110) plane for
efficientreversible lithium storage. CHEMELECTROCHEM,
vol: 4. DOI: 10.1002/celc.201700363

Lin, QQ; Jiang, W; Zhang, SS; Nagiri, RCR; Jin, H; Burn,
PL; Meredith, P. (2017) A triarylamine-based anode
modifier for efficient organohalide perovskite solar cells.
ACS APPLIED MATERIALS & INTERFACES, vol: 9. DOI:
10.1021/acsami.eb15147

Liu, C; Huang, X; Wang, J; Song, H; Yang, Y; Liu,
Y; Li, J; Wang, L; Yu, C. (2017) Hollow Mesoporous
Carbon Nanocubes: Rigid-Interface-Induced Outward
Contraction of Metal-Organic Frameworks. Advanced
Functional Materials. DOI: 10.1002/adfm.201705253

Liu, H; Cui, Z; Chen, M; Zhao, B.. (2017) Phase equilibria
study of the ZnO-'FeO'-Si02-MgO system at Po2
10-8 atm. Transactions of the Institutions of Mining and
Metallurgy, Section C: Mineral Processing and Extractive
Metallurgy. DOI: 10.1080/03719553.2017.1378795

Liu, JJ; Fallah-Mehrjardi, A; Shishin, D; Jak, E; Dorreen,
M; Taylor, M. (2017) Investigation of the influence of
heat balance shifts on the freeze microstructure and
composition in aluminum smelting bath system: Cryolite-
CaF2-AIF3-Al203. METALLURGICAL AND MATERIALS
TRANSACTIONS B-PROCESS METALLURGY AND
MATERIALS PROCESSING SCIENCE, vol: 48. DOI:
10.1007/s11663-017-1109-3

Liu, QL; Zhou, QJ; Venezuela, J; Zhang, MX; Atrens, A.
(2017) Hydrogen influence on some advanced high-
strength steels. CORROSION SCIENCE, vol: 125. DOI:
10.1016/j.corsci.2017.06.012

Liu, SM; Diao, H; Chai, LJ; Song, B. (2017) On the
microstructure and mechanical property of as-extruded
Mg-Gd-Y-Zn alloy with Sr addition. MATERIALS SCIENCE
AND ENGINEERING A-STRUCTURAL MATERIALS
PROPERTIES MICROSTRUCTURE AND PROCESSING,
vol: 679. DOI: 10.1016/j.msea.2016.10.016

Liu, SS; Yuan, X; Zhou, YC; Sheng, Y; Huang, C; Zhang,
EZ; Ling, JW; Liu, YW; Wang, WY; Zhang, C; Zou, J;
Wang, KY; Xiu, FX. (2017) Wafer-scale two-dimensional
ferromagnetic Fe3GeTe2 thin films were grown by
molecular beam epitaxy. NPJ 2D MATERIALS AND
APPLICATIONS, vol: 1. DOI: 10.1038/s41699-017-0033-3



Liu, Y; Zhang, HW; Song, H; Noonan, O; Lang, CH; Huang,
XD; Yu, CZ. (2017) Single-layered mesoporous carbon
sandwiched graphene nanosheets for high performance
ionic liquid supercapacitors. JOURNAL OF PHYSICAL
CHEMISTRY C, vol: 121. DOI: 10.1021/acs.jpcc.7b08777

Lu, H; Sun, XM; Gaddam, RR; Kumar, NA; Zhao, XS. (2017)
Electrocapacitive properties of nitrogen-containing porous
carbon derived from cellulose. JOURNAL OF POWER
SOURCES, vol: 360. DOI: 10.1016/j.jpowsour.2017.05.109

Luo, NH; Auchterlonie, G; Zou, J (2017) A thermodynamic
structural model of graphene oxide. JOURNAL OF
APPLIED PHYSICS, vol: 122, 145101.

Luo, B; Hu, YX; Zhu, XB; Qiu, TF; Zhi, LJ; Xiao, M; Zhang,
HJ; Zou, MC; Cao, AY; Wang, LZ. (2017) Controllable
growth of SnS2 nanostructures on nanocarbon surfaces
for Lithium-ion and Sodium-ion storage with high rate
capability. JOURNAL OF MATERIALS CHEMISTRY A, vol:
6. DOI: 10.1039/C7TA09757C

Luo, LQ; Nguyen, AV. (2017) A review of principles
and applications of magnetic flocculation to separate
ultrafine  magnetic  particles. SEPARATION  AND
PURIFICATION TECHNOLOGY, vol: 172. DOI: 10.1016/].
seppur.2016.07.021

Lv, WQ; Zhang, M; Bhandari, B; Yang, ZX; Wang, YC.
(2017) Analysis of drying properties and vacuum-
impregnated qualities of edamame (Glycine max
(L.) Merrill). DRYING TECHNOLOGY, vol: 35. DOl
10.1080/07373937.2016.1231201

Lyu, MQ; Wang, LZ. (2017) Ternary solvent boosts two-
dimensional perovskites. SCIENCE BULLETIN, vol: 62.
DOI: 10.1016/j.scib.2017.03.002

Ma, Y; Lu, Y; Kong, DL; Shu, XY; Deng, QS; Zhou, H;
Chen, YH; Zou, J; Wang, LH. (2017) Ultra-large elongation
and dislocation behavior of nano-sized tantalum single
crystals. AIP ADVANCES, vol: 7. DOI: 10.1063/1.4982734

Mahoney, SA; Rufford, TE; Johnson, D; Dmyterko, ASK;
Rodrigues, S; Esterle, J; Rudolph, V; Steel, KM. (2017)
The effect of rank, lithotype and roughness on contact
angle measurements in coal cleats. INTERNATIONAL
JOURNAL OF COAL GEOLOGY, vol: 179. DOI: 10.1016/].
coal.2017.07.001

Malekizadeh, A; Schenk, PM. (2017) High flux water
purification using aluminium hydroxide hydrate gels.
SCIENTIFIC REPORTS, vol: 7. DOI: 10.1038/s41598-017-
17741z

McElligott, J; Shi, Z; Li, Y; Wen, C; Atrens, A. (2017)
Corrosion of Ti35Zr28Nb in Hanks' solution and
3.5wt% NaCl solution. MATERIALS AND CORROSION-
WERKSTOFFE UND KORROSION, vol: 69. DOI: 10.1002/
maco.201709684

Annual Report 2017

Mead, JL; Lu, MY; Huang, H. (2017) Inducing stable
interfacial delamination in a multilayer system by
four-point  bending of microbridges. SURFACE &
COATINGS TECHNOLOGY, vol: 320. DOI: 10.1016/j.
surfcoat.2016.11.069

Meliga, SC; Coffey, JW; Crichton, ML; Flaim, C; Veidt, M;
Kendall, MAF.(2017) The hyperelasticandfailure behaviors
of skinin relation to the dynamic application of microscopic
penetrators in a murine model. ACTA BIOMATERIALIA,
vol: 48. DOI: 10.1016/j.actbio.2016.10.021

Mitchell, ML; Hamilton, BR; Madio, B; Morales, RAV,
Tonkin-Hill, GQ; Papenfuss, AT; Purcell, AW; King, GF;
Undheim, EAB; Norton, RS. (2017) The use of imaging
mass spectrometry to study peptide toxin distribution in
Australian sea anemones. AUSTRALIAN JOURNAL OF
CHEMISTRY, vol: 70. DOI: 10.1071/CH17228

Mo, N; Tan, QY; Jiang, B; Pan, FS; Zhang, MX. (2017)
Stress-Relaxation Behavior of Magnesium-3Gadolinium-
2Calcium-Based Alloys at Elevated Temperatures.
METALLURGICAL AND MATERIALS TRANSACTIONS
A-PHYSICAL METALLURGY AND MATERIALS SCIENCE,
vol 48A. DOI: 10.1007/s11661-017-4324-2

Mohd Hidzira, N; Hill, DJT; Martin, D; Grgndahl, L. (2017)
In vitro mineralisation of grafted ePTFE membranes
carrying carboxylate groups. BIOACTIVE MATERIALS,
vol: 2. DOI: 10.1016/j.bioactmat.2017.02.002

Mu, YF; Li, LQ; Peng, YJ. (2017) Surface properties
of fractured and polished pyrite in relation to flotation.
MINERALS ENGINEERING, vol: 101. DOI: 10.1016/j.
mineng.2016.11.012

Nguyen, CTH; Webb, RI; Lamber, LK; Strounina, E; Lee,
EC, Parat, MO; McGuckin, MA; Popat, A; Cabot, PJ; Ross,
BP. (2017) Bifunctional succinylated e-polylysine-coated
mesoporous silica nanoparticles for pH-responsive
and intracellular drug delivery targeting the colon. ACS
APPLIED MATERIALS & INTERFACES, vol: 9. DOI:
10.1021/acsami.7b00411

Nikolic, MAL; Gauthier, E; Colwell, JM; Halley, P; Bottle,
SE; Laycock, B; Truss, R. (2017) The challenges in lifetime
prediction of oxodegradable polyolefin and biodegradable
polymerfiims. POLYMER DEGRADATION AND STABILITY,
vol: 145. DOI: 10.1016/j.polymdegradstab.2017.07.018

Odedairo, T; Yan, XC; Yao, XD; Ostrikov, K; Zhu, ZH. (2017)
Hexagonal Sphericon Hematite with High Performance for
Water Oxidation. ADVANCED MATERIALS, vol: 29. DOI:
10.1002/adma.201703792

Pan, FS; Zeng, B; Jiang, B; Atrens, A; Dong, HW. (2017)
Deformation mechanism and microstructure evolution
during on-line heating rolling of AZ31B Mg thin sheets.
MATERIALS CHARACTERIZATION, vol: 124. DOI:
10.1016/j.matchar.2017.01.007

page 61



Centre for Microscopy & Microanalysis

Pan, SL; Li, JS; Noonan, O; Fang, XF; Wang, GJ; Yu,
CZ, Wang, LJ. (2017) Dual-functional ultrafiltration
membrane for simultaneous removal of multiple pollutants
with high performance. ENVIRONMENTAL SCIENCE &
TECHNOLOGY, vol: 51.DOI: 10.1021/acs.est.6b05295

Patel, A; Shukla, P; Pan, GT; Chong, SH; Rudolph, V; Zhu,
ZH. (2017) Influence of copper loading on mesoporous
alumina for catalytic NO reduction in the presence
of CO. JOURNAL OF ENVIRONMENTAL CHEMICAL
ENGINEERING, vol: 5. DOI: 10.1016/j.jece.2017.04.035

Paul, N; Biggs, S; Shiels, J; Hammond, RB; Edmondson,
M; Maxwell, L; Harbottle, D; Hunter, TN. (2017) Influence
of shape and surface charge on the sedimentation of
spheroidal, cubic and rectangular cuboid particles.
POWDER TECHNOLOGY, vol: 322. DOI. 10.1016/j.
powtec.2017.09.002

Paymooni, K; Doroodchi, E; Motuzas, J; da Costa,
JCD; Moghtaderi, B. (2017) Feasibility study of
LSCF5582 membrane integration into a nitrogen based
chemical looping air separation process. CHEMICAL
ENGINEERING RESEARCH & DESIGN, vol: 125. DOI:
10.1016/j.cherd.2017.07.008

Pearce, JK; Dawson, GKW,; Blach, TP; Bahadur, J;
Melnichenko, YB; Golding, SD. (2017) Impure CO2
reaction of feldspar, clay, and organic matter rich
cap-rocks: decreases in the fraction of accessible
mesopores measured by SANS. INTERNATIONAL
JOURNAL OF COAL GEOLOGY, vol: 185. DOI: 10.1016/].
coal.2017.11.011

Pham, ND; Tiong, VT; Chen, P; Wang, LZ; Wilson, GJ;
Bell, J; Wang, HX. (2017) Enhanced perovskite electronic
properties via a modified lead(ll) chloride Lewis acid-
base adduct and their effect in high-efficiency perovskite
solar cells. JOURNAL OF MATERIALS CHEMISTRY A, vol:
5. DOI: 10.1039/c6ta11139d

Phan, HP; Cheng, HH; Dinh, T; Wood, B; Nguyen, K; Mu,
FW; Kamble, H; Vadivelu, R; Walker, G; Hold, L; lacopi, A;
Haylock, B; Dao, V; Lobino, M; Suga, T; Nguyen, NT. (2017)
Single-crystalline 3C-SiC anodically bonded onto glass:
an excellent platform for high-temperature electronics
and bioapplications. ACS APPLIED MATERIALS &
INTERFACES, vol: 9. DOI: 10.1021/acsami.7b06661

Phiri, Z; Everson, RC; Neomagus, HWJP; Wood, BJ. (2017)
The effect of acid demineralising bituminous coals and de-
ashing the respective chars on nitrogen functional forms.
JOURNAL OF ANALYTICAL AND APPLIED PYROLYSIS,
vol: 125. DOI: 10.1016/j.jaap.2017.04.009

Pipelzadeh, E; Rudolph, V; Hanson, G; Noble, C;
Wang, LZ. (2017) Photoreduction of CO2 on ZIF-8/TiO2
nanocomposites inagaseous photoreactor under pressure
swing. APPLIED CATALYSIS B-ENVIRONMENTAL, vol:
218. DOI: 10.1016/j.apcatb.2017.06.054

page 62

Puichaud, AH; Wimbush, SC; Knibbe, R. (2017) Enhanced
low-temperature critical current by reduction of stacking
faults in REBCO coated conductors. SUPERCONDUCTOR
SCIENCE & TECHNOLOGY, vol: 30. DOI: 10.1088/1361-
6668/aa6ce8

Pujara, N; Jambhrunkar, S; Wong, KY; McGuckin, M; Popat,
A. (2017) Enhanced colloidal stability, solubility and rapid
dissolution of resveratrol by nanocomplexation with soy
protein isolate. JOURNAL OF COLLOID AND INTERFACE
SCIENCE, vol: 488. DOI: 10.1016/j.jcis.2016.11.015

Purwajanti, S; Huang, XD; Liu, Y; Yang, YN; Noonan,
O; Song, H; Zhang, J; Zhang, J; Fu, JY; Liang, CH,;
Yu, CZ. (2017) Mg(OH)(2)-MgO@reduced graphene
oxide nanocomposites: the roles of composition and
nanostructure in arsenite sorption. JOURNAL OF
MATERIALS CHEMISTRY A, vol: 5. DOI: 10.1039/
c7ta07629k

Qiu, TF; Akinoglu, EM; Luo, B; Giersig, M; Liang, MH;
Ning, J; Zhi, LJ. (2017) Shape control of periodic
metallic nanostructures for transparent conductive films.
PARTICLE & PARTICLE SYSTEMS CHARACTERIZATION,
vol: 34. DOI: 10.1002/ppsc.201600262

Rachadel, PL; Motuzas, J; Machado, RAF; Hotza, D; da
Costa, JCD. (2017) Influence of porous structures on O2
flux of BSCF asymmetric membranes. SEPARATION AND
PURIFICATION TECHNOLOGY, vol: 175.D0I: 10.1016/].
seppur.2016.10.053

Ran, R; Sun, Q; Baby, T; Wibowo, D; Middelberg, APJ;
Zhao, CX. (2017) Multiphase microfluidic synthesis
of micro- and nanostructures for pharmaceutical
applications. CHEMICAL ENGINEERING SCIENCE, vol:
169. DOI: 10.1016/j.ces.2017.01.008

Roy, A; Mead, J; Wang, SL; Huang, H. (2017) Effects
of surface defects on the mechanical properties of ZnO
nanowires. SCIENTIFIC REPORTS, vol: 7. DOI: 10.1038/
$41598-017-09843-5

Salleh, MAAM; McDonald, SD; Nogita, K. (2017) Effects
of Ni and TiO2 additions in as-reflowed and annealed
Sn0.7Cu solders on Cu substrates. JOURNAL OF
MATERIALS PROCESSING TECHNOLOGY, vol: 242.
DOI: 10.1016/j.jmatprotec.2016.11.031

San, AT; Joyce, DC; Hofman, PJ; Macnish, AJ; Webb, RI;
Matovic, NJ; Williams, CM; De Voss, JJ; Wong, SH; Smyth,
HE. (2017) Stable isotope dilution assay (SIDA) and HS-
SPME-GCMS quantification of key aroma volatiles for fruit
and sap of Australian mango cultivars. FOOD CHEMISTRY,
vol: 221. DOI: 10.1016/j.foodchem.2016.11.130

Schmeda-Lopez, DR; Smart, S; Meulenberg, WA; da
Costa, JCD. (2017) Mixed matrix carbon stainless steel
(MMCSS) hollow fibres for gas separation. SEPARATION
AND PURIFICATION TECHNOLOGY, vol: 174. DOI:
10.1016/j.seppur.2016.10.009



Septevani, AA; Evans, DAC; Annamalai, PK; Martin, DJ.
(2017) The use of cellulose nanocrystals to enhance
the thermal insulation properties and sustainability of
rigid polyurethane foam. INDUSTRIAL CROPS AND
PRODUCTS, vol: 107. DOI: 10.1016/j.indcrop.2017.05.039
Septevani, AA; Evans, DAC; Martin, DJ; Annamalai,
PK. (2017) Hybrid polyether-palm oil polyester polyol
based rigid polyurethane foam reinforced with cellulose
nanocrystal. INDUSTRIAL CROPS AND PRODUCTS, vol:
112. DOI: 10.1016/j.indcrop.2017.12.032

Shevchenko, M; Jak, E. (2017) Experimental Phase
Equilibria Studies of the Pb-Fe-O System in Air, in
Equilibrium with Metallic Lead and at Intermediate
Oxygen Potentials. METALLURGICAL AND MATERIALS
TRANSACTIONS B-PROCESS METALLURGY AND
MATERIALS PROCESSING SCIENCE, vol: 48. DOl
10.1007/s11663-017-1069-7

Shrestha, M; Ho, TM; Bhandari, BR. (2017) Encapsulation
of tea tree oil by amorphous beta-cyclodextrin
powder. FOOD CHEMISTRY, vol: 221. DOI: 10.1016/j.
foodchem.2016.11.003

Simmonds, T; Hayes, PC. (2017) Isothermal oxidation
of magnetite to hematite in air and cyclic reduction/
oxidation under carbon looping combustion conditions.
METALLURGICAL AND MATERIALS TRANSACTIONS
E-MATERIALS FOR ENERGY SYSTEMS, vol: 4. DOI:
10.1007/s40553-017-0111-7

Simmonds, T; Hayes, PC. (2017) Reduction of hematite
to magnetite in CO/CO2 gas mixtures under carbon
looping combustion  conditions. METALLURGICAL
AND MATERIALS TRANSACTIONS E-MATERIALS FOR
ENERGY SYSTEMS, vol: 4.DOI: 10.1007/s40553-017-
0112-6

Song, H; Yu, MH; Lu, Y; Gu, ZY; Yang, YN; Zhang, M; Fu,
JY; Yu, CZ.(2017) Plasmid DNA Delivery: Nanotopography
Matters. JOURNAL OF THE AMERICAN CHEMICAL
SOCIETY, vol: 139. DOI: 10.1021/jacs.7b08974

Song, PA; Xu, ZG; Dargusch, MS; Chen, ZG; Wang, H; Guo,
QP. (2017) Granular Nanostructure: A Facile Biomimetic
Strategy for the Design of Supertough Polymeric Materials
with High Ductility and Strength. ADVANCED MATERIALS,
vol: 29. DOI: 10.1002/adma.201704661

Song, YJ; Wang, DK; Birkett, G; Smart, S; da Costa, JCD.
(2017) Vacuum film etching effect of carbon alumina
mixed matrix membranes. JOURNAL OF MEMBRANE
SCIENCE, vol: 541. DOI: 10.1016/j.memsci.2017.06.082

Sun, Z; Wang, S; Li,Q ; Lyu, M; Butburee, T; Luo, B;
Wang, H; Fischer, JMTA; Zhang, C; Wu, Z, Wang, L.
(2017) Enriching CO2 Activation Sites on Graphitic
Carbon Nitride with Simultaneous Introduction of Electron-
Transfer Promoters for Superior Photocatalytic CO2-to-
Fuel Conversion. Advanced Sustainable Systems, vol: 1.
DOI: 10.1002/adsu.201700003

Annual Report 2017

Sun, ZX; Fischer, JMTA; Li, QA; Hu, J; Tang, QJ; Wang,
HQ; Wu, ZB; Hankel, M; Searles, DJ; Wang, LZ. (2017)
Enhanced CO2 photocatalytic reduction on alkali-
decorated graphitic carbon nitride. APPLIED CATALYSIS
B-ENVIRONMENTAL, vol: 216. DOI: 10.1016/].
apcatb.2017.05.064

Surrao, DC; Greferath, U; Chau, YQ; Skabo, SJ; Huynh,
M:; Shelat, KJ; Limnios, IJ; Fletcher, EL; Liu, Q. (2017)
Design, development and characterization of synthetic
Bruch’s membranes. ACTA BIOMATERIALIA, vol: 64.
DOI: 10.1016/j.actbio.2017.09.032

Ta, HT; Li, Z; Wu, Y; Cowin, G; Zhang, SH; Yago, A,
Whittaker, AK; Xu, ZP. (2017) Effects of magnetic field
strength and particle aggregation on relaxivity of ultra-
small dual contrast iron oxide nanoparticles. MATERIALS
RESEARCH EXPRESS, vol: 4. DOI: 10.1088/2053-1591/
aa9%6e3

Tan, QY; Mo, N; Jiang, B; Pan, FS; Atrens, A; Zhang, MX.
(2017) Combined influence of Be and Ca on improving the
high-temperature oxidation resistance of the magnesium
alloy Mg-9AI-1Zn. CORROSION SCIENCE, vol: 122. DOI:
10.1016/j.corsci.2017.03.023

Tasker, AL; Hitchcock, J; Baxter, EA; Cayre, OJ; Biggs,
S. (2017) Understanding the mechanisms of gold shell
growth onto polymer microcapsules to control shell
thickness. CHEMISTRY-AN ASIAN JOURNAL, vol: 12.
DOI: 10.1002/asia.201700536

Thaweesak, S; Lyu, MQ; Peerakiatkhajohn, P; Butburee,
T; Luo, B; Chen, HJ; Wang, LZ. (2017) Two-dimensional
g-C3N4/Ca2Nb2Ta010 nanosheet composites  for
efficient visible light photocatalytic hydrogen evolution.

APPLIED CATALYSIS B-ENVIRONMENTAL, vol: 202.
DOI: 10.1016/j.apcatb.2016.09.022
Thaweesak, S; Wang, SC; Lyu, MQ; Xiao, M;

Peerakiatkhajohn, P; Wang, LZ. (2017) Boron-doped
graphitic carbon nitride nanosheets for enhanced visible-
light driven photocatalytic water splitting. DALTON
TRANSACTIONS, vol: 46. DOI: 10.1039/C7DT00933J

Thompson Brewster, E; Ward, AJ; Mehta, CM; Radjenovic,
J; Batstone, DJ. (2017) Predicting scale formation during
electrodialytic nutrient recovery. WATER RESEARCH, vol:
110. DOI: 10.1016/j.watres.2016.11.063

Tian, H; Wang, SC; Zhang, C; Veder, JP; Pan, J; Jaroniec,
M; Wang, LZ; Liu, J. (2017) Design and synthesis of
porous ZnTiO3/TiO2 nanocages with heterojunctions
for enhanced photocatalytic H2 production. JOURNAL
OF MATERIALS CHEMISTRY A, vol: 5. DOI: 10.1039/
c7ta00148g

page 63



Centre for Microscopy & Microanalysis

Truong, T; Palmer, M; Bansal, N; Bhandari, B. (2017)
Effect of solubilised carbon dioxide at low partial pressure
on crystallisation behaviour, microstructure and texture of
anhydrous milk fat. FOOD RESEARCH INTERNATIONAL,
vol: 95. DOI: 10.1016/j.foodres.2017.02.022

Tylko, G; Paterson, DJ; Barnabas, AB; Kopittke PM;
Mesjasz-Przybytowicz, J. (2017) A strongly coupled CoS2/
reduced graphene oxide nanostructure as an anode
material for efficient sodium-ion batteries. JOURNAL OF
ALLOYS AND COMPOUNDS, vol: 726. DOI: 10.1016/].
jallcom.2017.07.339

Ullah, M; Tandy, K; Clulow, AJ; Burn, PL; Gentle, IR;
Meredith, P; Lo, SC; Namdas, EB. (2017) Host-free blue
phosphorescent dendrimer organic light-emitting field-
effect transistors and equivalent light-emitting diodes:
a comparative study. ACS PHOTONICS, vol: 4. DOI:
10.1021/acsphotonics.6b01019

van der Ent, A; Przybytowicz, WJ; de Jonge, MD; Harris,
HH; Ryan, CG. (2017) X-ray elemental mapping techniques
for elucidating the ecophysiology of hyperaccumulator
plants. New Phytologist. DOI: 10.1111/nph.14810

Venezuel, J; Gray, E; Liu, QL; Zhou, QJ; Tapia-Bastidas,
C; Zhang, MX; Atrens, A. (2017) Equivalent hydrogen
fugacity during electrochemical charging of some
martensitic advanced high-strength steels. CORROSION
SCIENCE, vol: 127. DOI: 10.1016/j.corsci.2017.08.011

Vimalanathan, K; Shrestha, RG; Zhang, Z; Zou, J;
Nakayama, T; Raston, CL. (2017) Surfactant-free
fabrication of fullerene C60 nanotubules under shear.
ANGEWANDTE CHEMIE-INTERNATIONAL EDITION, vol:
56. DOI: 10.1002/anie.201608673

Wang, LH; Kong, DL; Zhang, Y; Xiao, LR; Lu, Y; Chen, ZG;
Zhang, Z; Zou, J; Zhu, T; Han, XD. (2017) Mechanically
Driven Grain Boundary Formation in Nickel Nanowires.
ACS NANO, vol: 11. DOI: 10.1021/acsnano.7b06605

Wang, LH; Teng, J; Sha, XC; Zou, J; Zhang, Z; Han, XD.
(2017) Plastic deformation through dislocation saturation
in ultrasmall Pt nanocrystals and its in situ atomistic
mechanisms. NANO LETTERS, vol: 17. DOI: 10.1021/acs.
nanolett.7b01416

Wang, LH; Xin, TJ; Kong, DL; Shu, XY; Chen, YH; Zhou,
H; Teng, J; Zhang, Z; Zou, J; Han, XD. (2017) In situ
observation of stress induced grain boundary migration
in nanocrystalline gold. SCRIPTA MATERIALIA, vol: 134.
DOI: 10.1016/j.scriptamat.2017.03.003

Wang, LJ; Chang, SY; Zheng, SQ; Fang, T; Cui, WL; Bai,
PP; Yue, L; Chen, ZG. (2017) Thermoelectric performance
of Se/Cd codoped SnTe via microwave solvothermal
method. ACS APPLIED MATERIALS & INTERFACES, vol:
9. DOI: 10.1021/acsami.7b06083

page 64

Wang, P; Liu, SS; Luo, WJ; Fang, HH; Gong, F; Guo, N;
Chen, ZG; Zou, J; Huang, Y; Zhou, XH; Wang, JL; Chen,
XS; Lu, W; Xiu, FX; Hu, WD. (2017) Arrayed van der Waals
broadband detectors for dual-band detection. ADVANCED
MATERIALS, vol: 29. DOI: 10.1002/adma.201604439

Wang, SC; Chen, P; Yun, JH; Hu, YX; Wang, LZ. (2017) An
electrochemically treated BiVO4 photoanode for efficient
photoelectrochemical water spliting. ANGEWANDTE
CHEMIE-INTERNATIONAL EDITION, vol: 56. DOI:
10.1002/anie.201703491

Wang, SJ; Clapper, A; Chen, P; Wang, LZ; Aharonoyich,
[; Jin, DY; Li, Q. (2017) Tuning Enhancement Efficiency
of Multiple Emissive Centers in Graphene Quantum Dots
by Core-Shell Plasmonic Nanoparticles. JOURNAL OF
PHYSICAL CHEMISTRY LETTERS, vol: 8. DOI: 10.1021/
acs.jpclett.7b02550

Wang, SN; Wang, DK; Smart, S; da Costa, JCD. (2017)
Improved stability of ethyl silicate interlayer-free
membranes by the rapid thermal processing (RTP) for
desalination. DESALINATION, vol: 402. DOI: 10.1016/j.
desal.2016.09.025

Wang, T; Zhang, SL; Yan, XB; Lyu, MQ; Wang, LZ; Bell,
J; Wang, HX. (2017) 2-methylimidazole-derived Ni-
Co layered double hydroxide nanosheets as high rate
capability and high energy density storage material in
hybrid supercapacitors. ACS APPLIED MATERIALS &
INTERFACES, vol: 9. DOI: 10.1021/acsami.7b02987

Wang, YJ; Jiao, Z; Wu, MH; Zheng, K; Zhang, HW; Zou,
J; Yu, CZ; Zhang, HJ. (2017) Flower-like C@SnOX@C
hollow nanostructures with enhanced electrochemical
properties for lithium storage. NANO RESEARCH, vol: 10.
DOI: 10.1007/s12274-017-1507-5

Wang, YZ; Zu, M; Li, S; Butburee, T; Wang, LZ; Peng, F;
Zhang, SQ. (2017) Dual modification of TiO2 nanorods
for selective photoelectrochemical detection of organic
compounds. SENSORS AND ACTUATORS B-CHEMICAL,
vol: 250. DOI: 10.1016/j.snb.2017.04.113

Wang, Z; Peng, SJ; Hu, YX; Li, LL; Yan, T; Yang, GR;
Ji, DX; Srinivasan, M; Pan, ZJ; Ramakrishna, S. (2017)
Cobalt nanoparticles encapsulated in carbon nanotube-
grafted nitrogen and sulfur co-doped multichannel carbon
fibers as efficient bifunctional oxygen electrocatalysts.
JOURNAL OF MATERIALS CHEMISTRY A, vol: 5.DOI:
10.1039/c6ta10291c

Wang, ZJ; Huang, B; Qi, LH; Wang, G; Dargusch,
MS. (2017) Modeling of the dynamic recrystallization
behavior of Csf/AZ91D magnesium matrix composites
during hot compression process. JOURNAL OF
ALLOYS AND COMPOUNDS, vol: 708. DOI: 10.1016/j.
jallcom.2017.03.010



Wang, ZM; Qi, J; Zhao, K; Zong, LB; Tang, ZY; Wang, LZ; Yu,
RB. (2017) Controlled synthesis of highly active Au/CeO2
nanotubes for CO oxidation. MATERIALS CHEMISTRY
FRONTIERS, vol: 1. DOI: 10.1039/c7gm00134g

Wei, B; Ji, Y; Gauvin, R; Zhang, Z; Zou, J; Han, XD. (2017)
Strain gradient modulated exciton evolution and emission
in ZnO fibers. SCIENTIFIC REPORTS, vol: 7. DOI: 10.1038/
srep40658

Wei, DD; Shi, SX; Zhou, C; Zhang, XT; Chen, PP; Xie, JT;
Tian, F; Zou, J. (2017) Formation of GaAs/GaSb core-shell
heterostructured nanowires grown by molecular-beam
epitaxy. CRYSTALS, vol: 7. DOI: 10.3390/cryst7040094

Wen, YY; Rufford, TE; Chen, XZ; Li, N; Lyu, MQ; Dai,
LM; Wang, LZ. (2017) Nitrogen-doped Ti3C2Tx MXene
electrodes for high-performance supercapacitors. NANO
ENERGY, vol: 38. DOI: 10.1016/j.nanoen.2017.06.009

Wibowo, D; Yang, GZ; Middelberg, APJ; Zhao, CX.
(2017) Non-chromatographic bioprocess engineering
of a recombinant mineralizing protein for the synthesis
of silica nanocapsules. BIOTECHNOLOGY AND
BIOENGINEERING, vol: 114. DOI: 10.1002/bit.26079

Wu, KH; Wang, DW; Zong, X; Zhang, BS; Liu, YF; Gentle,
IR; Su, DS. (2017) Functions in cooperation for enhanced
oxygen reduction reaction: the independent roles of
oxygen and nitrogen sites in metal-free nanocarbon
and their functional synergy. JOURNAL OF MATERIALS
CHEMISTRY A, vol: 5. DOI: 10.1039/c6ta103369g

Xian, JW; Belyakov, SA; Ivier, M; Nogita, K; Yasuda, H;
Gourlay, CM. (2017) Cu6Sn5 crystal growth mechanisms
during solidification of electronic interconnections.
ACTA MATERIALIA, vol:  126. DOI: 10.1016/].
actamat.2016.12.043

Xiao, M; Luo, B; Lyu, MQ; Wang, SC; Wang, LZ
(2017) Single-Crystalline Nanomesh Tantalum Nitride
Photocatalyst ~ with  Improved  Hydrogen-Evolving
Performance. ADVANCED ENERGY MATERIALS, vol: 8.
DOI: 10.1002/aenm.201701605

Xing, YZ; Liu, Z; Wang, G; Li, XH; Jiang, CP; Chen, YN;
Zhang, Y; Song, XD; Dargusch, M. (2017) Improvement
of interfacial bonding between plasma-sprayed cast
iron splat and aluminum substrate through preheating
substrate. SURFACE & COATINGS TECHNOLOGY, vol:
316. DOI: 10.1016/j.surfcoat.2017.03.032

Xing, YZ; Liu, Z; Wang, G; Li, XH; Xing, YL; Jiang, CP;
Chen, YN; Song, XD; Dargusch, M. (2017) Effects of spray
parameters on the adhesion between plasma-sprayed
cast iron splat and aluminium substrate. SURFACE &
COATINGS TECHNOLOGY, vol: 315. DOI: 10.1016/j.
surfcoat.2017.02.019

Annual Report 2017

Xu, C; Wang, C; He, XP; Lyu, MQ; Wang, SC; Wang,
LZ. (2017) Processable graphene oxide-embedded
titanate nanofiber membranes with improved filtration
performance. JOURNAL OF HAZARDOUS MATERIALS,
vol: 325. DOI: 10.1016/j.jhazmat.2016.11.077

Xu, C; Zhang, C; Wang, YX; Li, L; Li, L; Whittaker, AK.
(2017) Controllable synthesis of a novel magnetic core—
shell nanoparticle for dual-modal imaging and pH-
responsive drug delivery. NANOTECHNOLOGY, vol: 28.
DOI: 10.1088/1361-6528/aa929b

Yan, XC; Jia, Y; Zhang, LZ; Soo, MT; Yao, XD. (2017)
Defective graphene anchored iron cobalt nanoparticles
for efficient electrocatalytic oxygen reduction. CHEMICAL
COMMUNICATIONS, vol: 53. DOI: 10.1039/c7cc07501d

Yang, DF; Sun, XM; Lim, K; Gaddam, RR; Kumar, NA;
Kang, K; Zhao, XS. (2017) Pre-sodiated nickel cobaltite
for high-performance sodium-ion capacitors. JOURNAL
OF POWER SOURCES, vol: 362. DOI. 10.1016/j.
jpowsour.2017.07.053

Yang, GZ; Wibowo, D; Yun, JH; Wang, LZ; Middelberg,
APJ; Zhao, CX. (2017) Biomimetic silica nanocapsules
for tunable sustained release and cargo protection.
LANGMUIR, vol: 33. DOI: 10.1021/acs.langmuir.7b00590

Yang, H; EIma, M; Wang, DK; Motuzas, J; da Costa, JCD.
(2017) Interlayer-free hybrid carbon-silica membranes
for processing brackish to brine salt solutions by
pervaporation. JOURNAL OF MEMBRANE SCIENCE, vol:
523. DOI: 10.1016/j.memsci.2016.09.061

Yang, H; Wang, DK; Motuzas, J; da Costa, JCD. (2017)
Hybrid vinyl silane and P123 template sol-gel derived
carbon silica membrane for desalination. Journal of Sol-
Gel Science and Technology, vol: 85. DOI: 10.1007/
s10971-017-4562-1

Yang, L; Chen, ZG; Hong, M; Wang, LH; Kong, DL; Huang,
LQ; Han, G; Zou, YC; Dargusch, M; Zou, J. (2017) N-type
Bi-doped PbTe nanocubes with enhanced thermoelectric
performance. NANO ENERGY, vol: 31. DOI: 10.1016/].
nanoen.2016.11.027

Yang, TY; Wei, LJ; Jing, LY; Liang, JF; Zhang, XM; Tang,
M; Monteiro, MJ; Chen, Y; Wang, Y; Gu, S; Zhao, DY,
Yang, HQ; Liu, J; Lu, GQM. (2017) Dumbbell-shaped bi-
component mesoporous Janus solid nanoparticles for
biphasic interface catalysis. ANGEWANDTE CHEMIE-
INTERNATIONAL EDITION, vol: 56. DOI. 10.1002/
anie.201701640

Yang, TY; Zhong, YJ; Liang, J; Rahman, MM; Lei,
WW; Chen, Y; Monteiro, MJ; Shao, ZP; Liu, J. (2017)
Hierarchical porous yolk—shell carbon nanosphere for
high-performance lithium-sulfur batteries. PARTICLE &
PARTICLE SYSTEMS CHARACTERIZATION, vol: 34. DOI:
10.1002/ppsc.201600281

page 65



Centre for Microscopy & Microanalysis

Yang, Y; Zhuang, LZ; Rufford, TE; Wang, SB; Zhu,
ZH. (2017) Efficient water oxidation with amorphous
transition metal boride catalysts synthesized by chemical
reduction of metal nitrate salts at room temperature. RSC
ADVANCES, vol: 7. DOI: 10.1039/c7ra02558k

Yang, YN; Jambhrunkar, M; Abbaraju, PL; Yu, MH;
Zhang, M; Yu, CZ. (2017) Understanding the effect of
surface chemistry of mesoporous silica nanorods on their
vaccine adjuvant potency. ADVANCED HEALTHCARE
MATERIALS, vol: 6. DOI: 10.1002/adhm.201700466

Yang, YN; Lu, Y; Abbaraju, PL; Zhang, J; Zhang, M; Xiang,
GY; Yu, CZ. (2017) Multi-shelled dendritic mesoporous
organosilica hollow spheres: roles of composition and
architecture in cancer immunotherapy. ANGEWANDTE
CHEMIE-INTERNATIONAL EDITION, vol: 56. DOI:
10.1002/anie.201701550

Yang, YS; Zhuang, LZ; Lin, RJ; Li, MR; Xu, XY; Rufford,
TE; Zhu, ZH. (2017) A facile method to synthesize boron-
doped Ni/Fe alloy nano-chains as electrocatalyst for
water oxidation. JOURNAL OF POWER SOURCES, vol:
349. DOI: 10.1016/j.jpowsour.2017.03.028

Yi, XL; He, W; Zhang, XD; Yue, YZ; Yang, GH; Wang, ZY;
Zhou, MJ; Wang, LZ. (2017) Graphene-like carbon sheet/
Fe304 nanocomposites derived from soda papermaking
black liquor for high performance lithium ion batteries.
ELECTROCHIMICA ACTA, vol: 232. DOI: 10.1016/j.
electacta.2017.02.130

Yin, YC; Zhang, XW; Li, L; Spiccia, L; Sun, CH. (2017)
Experimental and computational investigation of the
optical, electronic, and electrochemical properties
of hydrogenated a-Fe203. JOURNAL OF PHYSICAL
CHEMISTRY C, vol: 121. DOI: 10.1021/acs.jpcc.7b00593

Yu, K; Zhang, HG; Hodges, C; Biggs, S; Xu, ZH; Cayre, OJ;
Harbottle, D. (2017) Foaming behavior of polymer-coated
colloids: the need for thick liquid films. LANGMUIR, vol:
33. DOI: 10.1021/acs.langmuir.7b00723

Yu, M; Mei, G; Li, Y; Liu, D; Peng, Y. (2017) Recovering
rare earths from waste phosphors using froth flotation and
selective flocculation. MINERALS & METALLURGICAL
PROCESSING, vol: 34. DOI: 10.19150/mmp.7855

Zhang, C; Zhang, EZ; Wang, WY Liu, YW; Chen, ZG; Lu,
SH; Liang, SH; Cao, JZ; Yuan, X; Tang, L; Li, Q; Zhou, C;
Gu, T; Wu, YZ; Zou, J; Xiu, FX. (2017) Room-temperature
chiral charge pumping in Dirac semimetals. NATURE
COMMUNICATIONS, vol: 8. DOI: 10.1038/ncomms 13741

Zhang, HW; Huang, XD; Noonan, O; Zhou, L; Yu, CZ
(2017) Tailored yolk-shell Sn@C nanoboxes for high-
performance lithium storage. ADVANCED FUNCTIONAL
MATERIALS, vol: 27. DOI: 10.1002/adfm.201606023

page 66

Zhang, K; Hu, YX; Wang, LZ; Monteiro, MJ; Jia, ZF.
(2017) Pyrene-functionalized PTMA by NRC for greater
®-¢ stacking with rGO and enhanced electrochemical
properties. ACS APPLIED MATERIALS & INTERFACES,
vol: 9. DOI: 10.1021/acsami.7b09604

Zhang, M; Song, H; Yang, YN; Huang, XD; Liu, Y; Liu,
C; Yu, CZ (2017) Oxidative Dissolution of Resoles:
A Versatile Approach to Intricate Nanostructures.
ANGEWANDTE CHEMIE-INTERNATIONAL EDITION, vol:
57. DOI: 10.1002/anie.201709591

Zhang, XZ; Motuzas, J; Liu, SM; da Costa, JCD. (2017) Zinc-
doped BSCF perovskite membranes for oxygen separation.
SEPARATION AND PURIFICATION TECHNOLOGY, vol:
189. DOI: 10.1016/j.seppur.2017.08.029

Zhang, Y; Du, DF; Li, XJ; Sun, HM; Lo, L; Bai, P; Xing,
W; Xue, QZ; Yan, ZF. (2017) Electrostatic Self-Assembly
of  Sandwich-Like CoAl-LDH/Polypyrrole/Graphene
Nanocomposites with Enhanced Capacitive Performance.
ACS APPLIED MATERIALS & INTERFACES, vol: 9. DOI:
10.1021/acsami.7b04792

Zhao, J; Xu, XY; Zhou, W; Blakey, I; Liu, SM; Zhu, ZH.
(2017) Proton-conducting la-doped ceria-based internal
reforming layer for direct methane solid oxide fuel cells.
ACS APPLIED MATERIALS & INTERFACES, vol: 9. DOI:
10.1021/acsami.7b07938

Zhao, JE; Xu, XY; Zhou, W; Zhu, ZH. (2017) An in situ
formed MnO-Co composite catalyst layer over Ni-
Ce0.85m0.202-x anodes for direct methane solid oxide
fuel cells. JOURNAL OF MATERIALS CHEMISTRY A, vol:
5. DOI: 10.1039/c6ta10473h

Zhou, C; Zhang, XT; Zheng, K; Chen, PP; Lu, W; Zou, J.
(2017) Self-Assembly Growth of In-Rich InGaAs Core-
Shell Structured Nanowires with Remarkable Near-
Infrared Photoresponsivity. NANO LETTERS, vol: 17. DOI:
10.1021/acs.nanolett.7b04039

Zhou, C; Zheng, K; Chen, PP; Lu, W; Zou, J. (2017)
Unexpected formation of a hierarchical structure in ternary
InGaAs nanowires via “one-pot” growth. NANOSCALE,
vol: 9. DOI: 10.1039/c7nr04606e

Zhou, C; Zheng, K; Liao, ZM; Chen, PP; Lu, W; Zou, J.
(2017) Phase purification of GaAs nanowires by prolonging
the growth duration in MBE. JOURNAL OF MATERIALS
CHEMISTRY C, vol: 5.D0I: 10.1039/c6tc05209f

Zhou, CH; Deng, K; Di Serio, M; Xiao, S; Tong, DS; Li,
L; Lin, CX; Beltramini, J; Zhang, H; Yu, WH. (2017)
Cleaner hydrothermal hydrogenolysis of glycerol to
1,2-propanediol over Cu/oxide catalysts without addition
of external hydrogen. MOLECULAR CATALYSIS, vol: 432.
DOI: 10.1016/j.mcat.2017.02.008



Zhou, CH; Li, GL; Zhuang, XY; Wang, PP; Tong, DS; Yang,
HM; Lin, CX; Li, L; Zhang, H; Ji, SF; Yu, WH. (2017) Roles
of texture and acidity of acid-activated sepiolite catalysts
in gas-phase catalytic dehydration of glycerol to acrolein.
MOLECULAR CATALYSIS, vol: 434. DOI: 10.1016/j.
mcat.2016.12.022

Zhu, B; Huang, ZY; Wang, XY; Yu, Y; Yang, L; Gao,
N; Chen, ZG; Zu, FQ. (2017) Attaining ultrahigh
thermoelectric performance of direction-solidified bulk
n-type Bi2Te2.4Se0.6 via its liquid state treatment. NANO
ENERGY, vol: 42. DOI: 10.1016/j.nanoen.2017.10.034

Zhuang, LH; Ge, L; Yang, YS; Li, MR; Jia, Y; Yao, XD;
Zhu, ZH. (2017) Ultrathin iron-cobalt oxide nanosheets
with abundant oxygen vacancies for the oxygen evolution
reaction. ADVANCED MATERIALS, vol: 29. DOI: 10.1002/
adma.201606793

Zou, YC; Chen, ZG; Zhang, EZ; Kong, FT; Lu, Y; Wang,
LH; Drennan, J; Wang, ZC; Xiu, FX; Cho, K; Zou, J. (2017)
Atomic disorders in layer structured topological insulator
SnBi2Te4 nanoplates. NANO RESEARCH, vol: 11. DOI:
10.1007/s12274-017-1679-z

Zou, YC; Chen, ZG; Zhang, EZ; Xiu, FX; Matsumura, S;
Yang, L; Hong, M; Zou, J. (2017) Superconductivity and
magnetotransport of single-crystalline NbSe2 nanoplates
grown by chemical vapour deposition. NANOSCALE, vol:
9. DOI: 10.1039/c7nr06617a

Zuo, HL; Chen, WY; Cooper, HM; Xu, ZP. (2017) A facile
way of modifying layered double hydroxide nanoparticles
with targeting ligand-conjugated albumin for enhanced
delivery to brain tumour cells. ACS APPLIED MATERIALS
& INTERFACES, vol: 9. DOI: 10.1021/acsami.7b06421

Zuo, HL; Chen, WY; Li, B; Xu, KW; Cooper, H; Gu, Z; Xu,
ZP. (2017) MnAl layered double hydroxide nanoparticles
as a dual-functional platform for magnetic resonance
imaging and siRNA delivery. CHEMISTRY-A EUROPEAN
JOURNAL, vol: 23. DOI: 10.1002/chem.201702835

Conference Paper

Chiarello, DI; Pardo, F; Salsoso, R; Fuenzalida, B;
Gutierrez, J; Leiva, A; Sobrevia, L. (2017) Effect of
MgSO, On Protein Expression and Exosomes Release
From Human Placental Microvascular Endothelial Cells
From Late-Onset Preeclampsia. PLACENTA, vol: 51.DOI:
10.1016/j.placenta.2017.01.097

Darmawan, A; Karlina, L; Astuti, Y; Sriatun; Wang, DK;
Motuzas, J; da Costa, JCD. (2017) Interlayer free - nickel
doped silica membranes for desalination. MATERIAL
CHEMISTRY DEVELOPMENT FOR FUTURE MEDICINE,

INDUSTRY, ENVIRONMENTAL AND BIOMATERIAL
APPLICATION,  vol: 172, DOI:  10.1088/1757-
899X/172/1/012001

Du, K; Siauw, M; Valade, D; Jasieniak, M; Voelcker, N;
Trefonas, P; Thackeray, J; Blakey, I; Whittaker, A. (2017)
Embedded top-coat for reducing the effect out of band
radiation in EUV lithography. ADVANCES IN PATTERNING
MATERIALS AND PROCESSES XXXIV, vol: 10146. DOI:
10.1117/12.2270480

Hidayat, T; Shishin, D; Decterov, SA; Hayes, PC; Jak, E.
(2017)High-temperature experimentalandthermodynamic
modelling research on the pyrometallurgical processing
of copper. PROCEEDINGS OF THE 1ST INTERNATIONAL
PROCESS METALLURGY CONFERENCE (IPMC 2016),
vol: 1805. DOI: 10.1063/1.4974425

Li, B.-B; Bulla, D; Bilek, J; Prakash, V; Forstner, S;
Sheridan, E; Madsen, L; Rubinsztein-Dunlop, H; Foster,
S; Schafermeier, C; Gehring, T; Andersen, U; Bowen,
W. (2017) Ultrasensitive and broadband magnetometry
with cavity optomechanics. Optics InfoBase Conference
Papers, vol: DOI: 10.1364/CLEO_AT.2017.JTh4M.3

Lv, S;Huang, ZZ; Yao, Z; Ma, XD; Wang, G; Jiang, ZH; Zou,
J; Zhao, BJ. (2017) Formation mechanisms of inclusions
in spring steels. 8TH INTERNATIONAL SYMPOSIUM ON
HIGH-TEMPERATURE METALLURGICAL PROCESSING.
DOI: 10.1007/978-3-319-51340-9_32

Nogita, K; Salleh, MAAM; Smith, S; Wu, YQ; McDonald,
SD; Ab Razak, AG; Akaiwa, T; Nishimura, T. (2017)
Effects of Bi in Sn-Cu based lead-free solder alloys and
interconnects. 2017 INTERNATIONAL CONFERENCE
ON ELECTRONICS PACKAGING (ICEP). DOI: 10.23919/
ICEP.2017.7939399

Prakash, V; Li, B; Forstner, S; Bulla, D; Forster, S;
Rubinsztein-Dunlop, H; Bowen, W. (2017) Towards a
scalable ultrasensitive optomechanical magnetometer.
Optics InfoBase Conference Papers. DOI: 10.1364/
CLEO_AT.2017.AW1B.6

San, AT; Webb, RI; Joyce, DC; Hofman, PJ; Macnish, AJ;
Smyth, HE. (2017) Anatomy of skin disorders afflicting
Australian mangoes. Acta Horticulturae, vol: 1183. DOI:
10.17660/ActaHortic.2017.1183.48

Septevani, AA; Annamalai, PK; Martin, DJ. (2017)
Synthesis and characterization of cellulose nanocrystals
as reinforcing agent in solely palm based polyurethane
foam. PROCEEDINGS OF THE 3RD INTERNATIONAL
SYMPOSIUM ON APPLIED CHEMISTRY (ISAC) 2017, vol:
1904. DOI 10.1063/1.5011899

Sun, Y; Khan, S; Qian, Z; Daniel, WJT; Meehan,
PA; Yanagimoto, J; Ding, S. (2017) Determination
of microstructure evolution in metallic components
introduced by Chain-die forming. Procedia Engineering,
vol: 207. DOI: 10.1016/j.proeng.2017.10.886

page 67



Centre for Microscopy & Microanalysis

06

FINANCE

page 68



2017 Operational funding

REVENUE

Fees and Charges 672,071
Other Income 32,831
Defined Central Funding Scheme 1,004,742
Operating Level Allocations 2,763,144
Executive Level Allocations 15,251
TOTAL REVENUE 4,488,038

Academic Salaries 1,031,497
General Salaries 1,456,004
Other Employment Costs 2,187
General Operating Expenses 239,070
Professional & Other Services 249,459
Equipment & Minor Works 1,376,060
Travel 64,744
Hospitality 20,321
Other Expenses 7,292
TOTAL EXPENDITURE 4,446,635
Operating Result 41,403

Annual Report 2017

2017 Restricted funding

REVENUE

Research Income 401,182
Investment 4,189
Other Income 8,532
Defined Central Funding Scheme 25,000
Operating Level Allocations 10,000
Executive Level Allocations 15,000
TOTAL REVENUE 463,903

Academic Salaries 72,149
General Salaries 263,135
Other Employment Costs 1,032
General Operating Expenses 7,543
Professional & Other Services -
Equipment & Minor Works 109,616
Travel 10,213
Hospitality -
Other Expenses -
TOTAL EXPENDITURE 463,687
Operating Result 216
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List of figure captions

PAGE DESCRIPTION

Cover Fungal conidia (spores) at the end of a hypha. The fungus is growing on the surface of an insect antenna,
JEOL 7001 FE SEM, Dr Bronwen Cribb
Cincinnuli (minute interlocking hooks) on the petasma (male genital) of a black tiger prawn

2 with bacteria attached on the surfaces of the cincinnulus, JEOL Neoscope JCM 5000, Michael
Tianyi Feng

6 Morphology of cobalt-ABDC metal organic framework which is taken with the voltage of 5.0
keV, working distance of 10 mm and spot size of 8, SEM JEOL 7001F, Linzhou Zhuang

9 Cyanobacteria isolated from freshwater, SEM, Rick Webb

13 Cyanobacteria isolated from freshwater, SEM, Rick Webb

18-19 Intergrown blades of a mineral that formed in a system modelling copper mineralogy in
complex weathering conditions, JEOL 7100, Heike Bostelmann

20 Lanthanum oxide, cerium oxide, samarium oxide, Colured X-ray sample, HT7700 STEM/TEM ,
Graeme Auchterlonie

o1 Segmented model of zebrafish muscle, Zeiss Sigma/Gatan 3View , Nick Ariotti, Robyn
Chapman,

22 Double-disk optomechanical resonators, Raith e-Line EBL, Christiaan Bekker

o4 Negative stain image of snail hemocyanin taken on a Tecnai T12 transmission electron
microscope.
X-ray fluorescent map of a nickel hyper-accumulating plant showing localisation of nickel

26 (green), potassium (blue) and calcium (red). Image provided by Dr Anthony van der Ent,
University of Queensland. Collected on the XFM beamline at the Australian Synchrotron
Depth profile of a tungsten oxide, tin oxide multilayer deposited on glass. Profile taken using

27 X-ray Photoelectron Spectroscopy on the Kratos Axis Ultra XPS. Image courtesy of Dr Barry
Wood

28-29 Velcro hooks, SEM, Rick Webb

40-41 Velcro fibres, SEM, Rick Webb

48-49 Zebrafish embryo skin, JEOL JEM 5000 Neoscope, Rick Webb

68 Honey bee leg (Basitarsus) with combes, Field Emission SEM from Hitachi, Roger Wepf

69 Starch Grains, SEM, Rick Webb
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Front cover image taken by CMM Affiliate Dr Bronwen Cribb
on the JEOL7001 FE SEM. The hand-like structure is made up
of fungal conidia (spores) at the end of a hypha. The fungus is
growing on the surface of an insect antenna.








