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OVERVIEW
KnowHow is a magazine for thought-leaders, change-makers 
and trailblazers. It’s for those who want to make their mark 
on the world, be part of the solution and ride the wave of 
success. It puts the reader at the very edge of discovery  
and offers a front-row seat to the future. It opens up exciting 
new collaborative opportunities for the entrepreneurial,  
the bold and the driven.

Showcasing scientists, researchers and innovators from 
around the country, and the globe, who are addressing the 
world’s imminent challenges, KnowHow is a place where 
discovery is celebrated and collaboration is king. It’s about 
scientists working with industry to shape the new reality.

Brought to you by the Cooperative Research Centres 
Association, and created by science media specialists 
Refraction Media, KnowHow magazine seeks to reveal links 
between science and business, discovery and industry. Its 
focus is on solutions that are innovative, high impact and 
capable of being deployed now.

KnowHow is about collaboration, identifying challenges  
and realising solutions.

KnowHow Editor
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T
O STAY MOTIVATED 
during your work, be it academic 
research, a commercial project or 

office management, you need to organise 
your time efficiently. Rather than putting 
in more hours, focus on keeping yourself 
healthy and sociable without putting off 
the important stuff or overcommitting to 
other projects. 

1. Managing your work 
•	 Set milestones and deadlines and 

make sure they’re realistic. Classify 
your tasks according to importance 
and potential return for effort so you 
avoid spending 80% of your time on 
work that contributes to only 20% 
of your results.

•	 Communication is vital – talk 
regularly with superiors and 
colleagues so they’ll be familiar 
with you and aware of your work 
when you need them.

•	 Plan for requirements such as travel; 
identify windows of opportunity 
for conducting field studies and 
acquiring special equipment. 

•	 Re-evaluate what you’re doing every 
six months to ensure you’re on track.

2. Managing yourself 
•	 If the going gets tough, don’t quit. 

Talk to someone, set a time to  
re-evaluate what you’re doing in 
a few months or, if applicable, 
look at an alternative qualification.

Career success stems from good management, hard work and yanking the door 
open when opportunity knocks. We look at career strategies to take you further and 
profile women who are carving a name for themselves across science and business. 

Launch pad

A
N EERIE AND pristine environment forms the setting of Antarctic 
Centre for Ecosystems CRC researcher Elizabeth Shadwick’s fieldwork, 
examining chemical changes in oceans. In her most recent research she 

sailed the seas of the Arctic and Antarctic for a year, observing the impact of 
increasing CO2 concentrations and the consequent increase in ocean acidity.

Her research, published in Nature Scientific Reports in August 2013, highlighted 
how distinct the far north and south oceans are, despite their similarities in climate. 
“The baseline conditions of the two polar oceans, in this case the Amundsen Gulf 
in the Arctic Ocean and Prydz Bay in the Southern Ocean, are different. The 
Amundsen Gulf experiences greater seasonal warming and freshening, and has lower 
alkalinity and summer pH than the Antarctic site,” Shadwick says. “These findings 

suggest that the Arctic 
Ocean is more vulnerable 
to ocean acidification than 
the Southern Ocean.”

Raised in a family of 
academics, science sparked 
Shadwick’s interest when 
she was young, leading to 

an undergraduate degree in physics and mathematics at McGill University, Canada. 
Taking a gap year to work as a volunteer on organic farms in Greece and Ireland 
helped her gain perspective and refocus before she returned to academia, starting 
with a Master’s degree in atmospheric science at the University of Alberta, Canada. 
During the first year, she became interested in oceanography and began a PhD in 
chemical oceanography with Professor Helmuth Thomas at Dalhousie University, 
which included a research trip to the Arctic. “The best part was getting out there, 
going on a ship and working with some really amazing people doing some really 
interesting research,” Shadwick says. “It’s really important to take opportunities 
when they pop up – you never know where they’ll take you.”

– Oliver Chan

•	 Ban email, Facebook and other 
distractions when you sit down at the 
computer – boredom will drive you 
to be more focused on work!

•	 Take time to see family and friends, 
have a daily lunch break and take 
some leave every year. 

•	 Take up a sport or extracurricular 
activity to give your brain a break 
and potentially increase your social 
network.

3. Marketing yourself
•	 Agree to do presentations or attend 

conferences where you can network 
with others. 

•	 Use websites, blogs and social 
networking sites such as LinkedIn, 
Mendeley and ResearchGate to 
network, but always remember your 
contributions to cyberspace may be 
permanent and public.

•	 Engage with members of the 
public by contributing at open 
days and joining programs where 
you can present your work. This 
promotes your research and 
helps you think about its context 
outside your workplace.

4. Completing your work 
•	 Don’t start a new project, such as 

organising a wedding, before you 
finish your current project. 

•	 Keep your perfectionism for the 
final version of your presentation 
and get someone more objective 
to help proofread it.

•	 Consider what else you could do 
to improve your project without 
extending your deadline too far.

•	 Be prepared to consider the 
strengths and weaknesses of 
your work when you discuss it.

You can find more career advancement 
tips and tricks from the Researcher 
Development Framework for Australia 
from Vitae:
http://tinyurl.com/vitaeplanner

– Laura Boness

Caroline Le’s research looks at how 
stress affects the way cancer spreads 
in the body. “It’s generally accepted 
that stress is bad for your health. But 
rather than just making you more 
susceptible to flu or a cold-sore, 
what if stress could make you more 
susceptible to something much more 
sinister – like cancer spread? Using 
glowing tumour cells, my work  
shows that stress weakens our 
immune systems and actually helps 
cancer cells spread throughout the 
body. I’ve also shown that the use 
of some existing drugs may be able 
to block these stress signals from 
having their effect.”

Le was the winner from six 
finalists selected out of 50 entries 
to the 2013 Showcasing Early Career 
Researchers competition, sponsored 
by the CSIRO, which celebrates 
“good research, communicated well”. 
Watch Caroline and other finalists’ 
videos showcasing their research 
here:  
http://tinyurl.com/ecr2013winners

Or, enter yourself for 2014 – 
keep an eye on the CRC Association 
website for details:  
http://crca.asn.au

CAROLINE LE
PhD scholar
CRC for Cancer  
Therapeutics

“It’s really important to take 
opportunities when they 
pop up – you never know 
where they’ll take you.”

CAREER SUCCESS STORIES

Field notes
ELIZABETH SHADWICK

Chemical oceanographer

Antarctic Centre for Ecosystems CRC

Top tips for a successful career
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Australia is leading the world in 
harnessing the power of social 
media to protect the mental 
health of young people, writes 
Stephen Pincock.

A
SK ASSOCIATE 
PROFESSOR Jane Burns 
to describe what life is like 

for young people in Australia and the 
University of Melbourne psychologist 
will tell you about the risk of tragedy 
that threatens their dreams, and how  
the brink of adulthood can be a 
dangerous place. 

At an age when hormones are in 
upheaval and brains are in a state of 
fragile development, people in their 
teens and 20s face a host of challenges, 
from school pressure and bullying to the 
temptations of drugs and the uncharted 
territory of sexuality and relationships. 
It’s terrain that has become bitterly 
familiar for Burns and other mental 
health experts over recent decades.

“We’ve known for the past 20 years 
that one in four young people will 
experience a mental health difficulty, 
and that 75% of mental health and 
substance-abuse problems begin 
before the age of 25,” says Burns. Too 
few young people get help when they 
need it, and suicide continues to be the 
leading cause of death for young men.

In this context, Burns understands 
why the recent explosion of social media, 
gaming and smartphones often raises 
concerns. But, she and other experts 
say, these fears emerge from a major 
misapprehension.

Over the past three years, Burns has 
served as the CEO of the Young and 
Well Cooperative Research Centre 
(CRC), a coalition of more than 70 
organisations that brings together 
young people, university researchers, 

by Professor Helen Christensen and 
colleagues at the Australian National 
University in Canberra. 

These days, says Christensen, who is 
now executive director of the Black Dog 
Institute in Sydney, an Essential Partner 
of the Young and Well CRC, attention 
has shifted to using mobile apps to 
deliver these kinds of interventions. 

Until now, this is an area where 
the development of new products has 
outstripped research, but Christensen 
and her colleagues are working to 
rectify that. “There have been 40 or 50 
randomised trials now showing that 
this kind of mechanism [for delivering 
online care] is highly effective. We at 
Black Dog are doing second-generation 
stuff in the web space now,” explains 
Christensen. “The core feature of this 
research is, let’s use science to help us 
know how to do it better.”

One recent example is iBobbly, an 
app that aims to prevent the high rate 

of youth suicide among Australia’s 
indigenous people. “We are doing much 
more targeted work to be used  
by indigenous communities – and  
we’re testing it.”

FOR UNIVERSITY OF Sydney 
psychiatrist Professor Ian Hickie, Chair 
of the Young and Well CRC Scientific 
Leadership Council, the real power 
of the digital world is in providing 
connections in a disconnected world. 

“We live in a more and more 
disconnected society,” he says. “Young 
people have less contact with formal 
social structures like churches, sporting 
clubs, community groups and so on  
than they ever did. And connection 
really matters.”

What’s particularly fascinating 
in the Facebook era is the extent to 
which young people have been using 
technology to reconnect with each 
other, he adds. “For a lot of kids who 

One in four young people will experience a mental 
health difficulty, and 75% of mental health and 
substance abuse problems begin before the age of 25.

are otherwise marginalised or bullied 
or left out, kids who have problems or 
disabilities or are gay or are isolated by 
geography, they can connect with other 
people who are much like them through 
technology. And they’ve created whole 
new social networks.”

Just as Australian researchers 
pioneered online treatment, they  
are now pioneering research into 
harnessing the power of social networks, 
says Christensen.  

“The idea that connectedness between 
people could serve as a form of health 
promotion and prevention has great 
potential. One of our big programs of 
work at the moment is the scientific 
study of social media to try and 
understand how it works and  
then to manipulate it to get better  
health outcomes.”

To illustrate the potential, she points 
to a study conducted on 61 million 
Facebook users by U.S. scientists during 

the 2010 U.S. congressional elections. 
They found that Facebook messages 
directly influenced the political self-
expression, information seeking and real-
world voting behaviour of millions of 
people. The messages not only influenced 
the users who received them but also the 
users’ friends, and friends of friends, the 
scientists reported in the journal Nature 
in September 2012. 

“How powerful is that!” Christensen 
asks. “If you provide feedback to your 
friends about your behaviour then 
it influences their behaviour. It has 
huge ramifications for community and 
population-based mental health.”

One of the CRC’s commercial 
partners, Sydney digital consultancy 
Zuni, has recently begun testing the 
ways social media can be used to 
improve mental health – particularly self 
image – with a mobile phone application 
that allows users to design and send 
positive messages to one another via 
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Get help online
headspace.org.au

reachout.com

@appreciate 
www.appreciateamate.com

Black Dog Institute  
www.blackdoginstitute.org.au

The MoodGYM  
moodgym.anu.edu.au

Young and well CRC  
www.yawcrc.org.au

not-for-profits such as reachout.com 
and headspace, and private companies 
including Google, Yahoo and Facebook.

Across dozens of projects, the CRC 
is working to study the relationships 
between mental health and technology 
in young people. And their findings 
show that technology may be one of the 
most powerful tools available to boost 
youth mental health.

PERHAPS THE most obvious reason 
for technology’s positive potential is 
the fact that most young people – from 
budding urbanites to kids in remote 
communities – love to use it, says Burns. 
As a channel to reach people in remote 
or isolated areas, mobile technologies 
and the Internet can hardly be bettered.

“Our studies show that 99% of  
young people are using the Internet, and 
most are using it daily,” she says. “Given 
that there is this uptake and interest, 
then the challenge becomes using it  
to promote good 
mental health and 
provide treatment.”

Australia has 
been a world leader 
in harnessing the 
Internet to deliver 
treatment for depression and anxiety 
for more than a decade, thanks to 
groundbreaking websites such as 
MoodGym, an online cognitive 
behavioural therapy tool developed 
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The climate challenge
Deo Prasad stresses that it is vital 

that community be engaged, since 
our carbon footprint depends on the 
meshing together of decisions made 
by individuals, groups and businesses. 
All need access to the best available 
information to choose wisely. 

THE TERM “RENEWABLES”  
has come to mean sources of energy with 
a low “carbon footprint”. These include 
solar and wind energy (including tidal 
and wave power), geothermal, hydro 
and biomass sources. None of these is 
totally free of carbon dioxide emissions, 
but they are generally much lower than 
those from coal, oil and natural gas.

Decentralised renewables, such as  
rooftop photovoltaics and larger sources 
including wind energy, are rapidly 
becoming more cost effective. There is little 
doubt that in coming decades, the role of 
renewables will grow as we look to reduce 
emissions and move toward a low-carbon 
economy. But it’s also crucial to develop 
the storage capacity to account for peaks 
in demand, and to address off-grid 
regional energy needs. Currently, rural and 
remote Australia is heavily dependent on 
diesel fuel to power electricity generators 
and the trucks needed to transport goods. 
What is their energy future?

In fact, this future could hold 
promise and opportunity, rather than 
mere survival, and for the whole nation, 
not just locally. Remote regions hold 
many abundant, but largely untapped, 
renewable energy resources, including 
solar, wind, geothermal, tide and  
wave power.

Unleashing that potential to generate 
sustainable low-pollution energy could  
bring economic renewal to those regions 
and help the nation reach its low-emission  
targets. We can even become a renewable 
energy exporter.

CRCs and other research and 
development groups are active in this 
space. The CRC for Remote Economic 
Participation is developing alternative 
energy futures that could attract business 
through more attractive lifestyles that 
depend on low-cost, low-pollution energy. 

A pattern is being set in regions 
such as the Gulf of Carpentaria, where 

Clockwise from left: New wind farms will have the capacity to 
feed the grid; the green building at 1 Bligh St, Sydney; solar 
panels at the solar energy farm in Doomadgee, Queensland.
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It’s arguably the greatest trial confronting humanity: to stave off the infusion of greenhouse 
gases that are fundamentally altering our climate. In the second decade of the 21st Century, the 
hard work is still to be done, but Australian Cooperative Research Centres are leading the fight. 
David Ellyard reports.

T
HE AIR WE BREATHE 
contains only a trace of carbon 
dioxide, yet that trace is already 

threatening the stability of both our 
climate, by trapping in heat, and 
the health of our oceans, by making 
them more acidic. So says the strong 
consensus of informed scientific opinion.

The burden of added CO2 and other 
greenhouse gases due to man-made  
emissions continues to rise. CO2 emissions 
from man-made sources have risen by 
50% since modern industry began and 
are on track to double by 2050. That, in 
turn, is likely to raise global temperatures 
this century by around 20C, with 
a troubling range of consequences 
including more extreme weather, 
interference with water supplies, loss of 
agricultural production, and increasing 
numbers of environmental refugees. 
Simultaneously, the oceans will continue 
to acidify, disturbing food chains and 
fish production.

To head off the worst of this, we 
must stabilise the load of CO2 our 
atmosphere carries as soon as possible, 
and then reduce the amount we send 
into the atmosphere. That means cutting 
emissions, ultimately by around 70%. 
Since burning coal, oil and gas for 
energy creates greenhouse gas emissions, 
an obvious start is to reduce our energy 

consumption by using fossil fuels more 
efficiently. At the same time, we can turn 
to other “low-carbon” energy sources, 
such as renewables. And we can try to 
capture the CO2 we make before it can 
reach the atmosphere.

AUSTRALIAN COOPERATIVE 
Research Centres are already showing 
the way and not how you might expect. 
Whereas an increasing reliance on 
renewable energy is an obvious start, 
changing the way we live is another. 
And it could transform not only our 
climate but our communities.

Buildings provide a good example. 
These offer most potential in low-cost 
ways to cut emissions, whether by using 
building materials with a lower carbon 
footprint, developing smarter means of 
heating/cooling and lighting, adopting 
low-carbon approaches to cluster 
and link buildings, and dealing more 
effectively with their needs for power, 
water, waste management and transport 
access – all of which have major 
implications for reducing carbon  
dioxide emissions.

For example, integrating solar cells 
into roofs could provide our buildings 
with all the electricity they need, as well 
as make any excess capacity available for 
other users.

New government 
policies and building 

practices and 
codes would push 
us well towards a 
50% reduction in 

emissions by 2050.

Looking further ahead, new 
government policies and building 
practices and codes would push us well 
towards a 50% reduction in emissions 
by 2050. There is much more to all this 
than using new technology, although 
that’s important. It’s also about the 
need to address market failures and 
other barriers that block the uptake of 
new methods, even with incentives like 
a price on carbon. The CRC wants to 
provide government and industry with 
new tools to identify and overcome 
such impediments.  

The newly-funded Cooperative 
Research Centre (CRC) for Low-Carbon  
Living has already set some bold targets 
for research and development in this 
field. By 2020, it wants to see the  
annual emissions of greenhouse gases 
(including CO2) from buildings cut by 
around 20%. That’s a substantial bite 
out of our emissions, according to Deo 
Prasad, the CEO of the new CRC.  
“It would be equivalent to taking  
2.3 million cars off the road,” he states. 

IN
FIG
EN
 EN
ER
G
Y

SA
R
D
A
K
A
/W
IK
I

123R
F

1 0  K n o w H o w  m a g a z i n e  C R C A . A S N . A U  K n o w H o w  m a g a z i n e  1 1

G R O W T H  F A C T O R

TO STAY MOTIVATED 
during your work, be it academic 
research, a commercial project or 

office management, you need to organise 
your time efficiently. Rather than putting 
in more hours, focus on keeping yourself 
healthy and sociable without putting off 
the important stuff or overcommitting to 
other projects. 

1. Managing your work 
•	 Set milestones and deadlines and 

make sure they’re realistic. Classify 
your tasks according to importance 
and potential return for effort so you 
avoid spending 80% of your time on 
work that contributes to only 20% 
of your results.

•	 Communication is vital – talk 
regularly with superiors and 
colleagues so they’ll be familiar 
with you and aware of your work 
when you need them.

•	 Plan for requirements such as travel; 
identify windows of opportunity 
for conducting field studies and 
acquiring special equipment. 

•	 Re-evaluate what you’re doing every 
six months to ensure you’re on track.

2. Managing yourself 
•	 If the going gets tough, don’t quit. 

Talk to someone, set a time to  
re-evaluate what you’re doing in 
a few months or, if applicable, 
look at an alternative qualification.

Career success stems from good management, hard work and yanking the door 
open when opportunity knocks. We look at career strategies to take you further and 
profile women who are carving a name for themselves across science and business. 

Launch pad

AN EERIE AND pristine environment forms the setting of Antarctic 
Centre for Ecosystems CRC researcher Elizabeth Shadwick’s fieldwork, 
examining chemical changes in oceans. In her most recent research she 

sailed the seas of the Arctic and Antarctic for a year, observing the impact of 
increasing CO2 concentrations and the consequent increase in ocean acidity.

Her research, published in Nature Scientific Reports in August 2013, highlighted 
how distinct the far north and south oceans are, despite their similarities in climate. 
“The baseline conditions of the two polar oceans, in this case the Amundsen Gulf 
in the Arctic Ocean and Prydz Bay in the Southern Ocean, are different. The 
Amundsen Gulf experiences greater seasonal warming and freshening, and has lower 
alkalinity and summer pH than the Antarctic site,” Shadwick says. “These findings 

suggest that the Arctic 
Ocean is more vulnerable 
to ocean acidification than 
the Southern Ocean.”

Raised in a family of 
academics, science sparked 
Shadwick’s interest when 
she was young, leading to 

an undergraduate degree in physics and mathematics at McGill University, Canada. 
Taking a gap year to work as a volunteer on organic farms in Greece and Ireland 
helped her gain perspective and refocus before she returned to academia, starting 
with a Master’s degree in atmospheric science at the University of Alberta, Canada. 
During the first year, she became interested in oceanography and began a PhD in 
chemical oceanography with Professor Helmuth Thomas at Dalhousie University, 
which included a research trip to the Arctic. “The best part was getting out there, 
going on a ship and working with some really amazing people doing some really 
interesting research,” Shadwick says. “It’s really important to take opportunities 
when they pop up – you never know where they’ll take you.”

– Oliver Chan

•	 Ban email, Facebook and other 
distractions when you sit down at the 
computer – boredom will drive you 
to be more focused on work!

•	 Take time to see family and friends, 
have a daily lunch break and take 
some leave every year. 

•	 Take up a sport or extracurricular 
activity to give your brain a break 
and potentially increase your social 
network.

3. Marketing yourself
•	 Agree to do presentations or attend 

conferences where you can network 
with others. 

•	 Use websites, blogs and social 
networking sites such as LinkedIn, 
Mendeley and ResearchGate to 
network, but always remember your 
contributions to cyberspace may be 
permanent and public.

•	 Engage with members of the 
public by contributing at open 
days and joining programs where 
you can present your work. This 
promotes your research and 
helps you think about its context 
outside your workplace.

4. Completing your work 
•	 Don’t start a new project, such as 

organising a wedding, before you 
finish your current project. 

•	 Keep your perfectionism for the 
final version of your presentation 
and get someone more objective 
to help proofread it.

•	 Consider what else you could do 
to improve your project without 
extending your deadline too far.

•	 Be prepared to consider the 
strengths and weaknesses of 
your work when you discuss it.

You can find more career advancement 
tips and tricks from the Researcher 
Development Framework for Australia 
from Vitae:
http://tinyurl.com/vitaeplanner

– Laura Boness

Caroline Le’s research looks at how 
stress affects the way cancer spreads 
in the body. “It’s generally accepted 
that stress is bad for your health. But 
rather than just making you more 
susceptible to flu or a cold-sore, 
what if stress could make you more 
susceptible to something much more 
sinister – like cancer spread? Using 
glowing tumour cells, my work  
shows that stress weakens our 
immune systems and actually helps 
cancer cells spread throughout the 
body. I’ve also shown that the use 
of some existing drugs may be able 
to block these stress signals from 
having their effect.”

Le was the winner from six 
finalists selected out of 50 entries 
to the 2013 Showcasing Early Career 
Researchers competition, sponsored 
by the CSIRO, which celebrates 
“good research, communicated well”. 
Watch Caroline and other finalists’ 
videos showcasing their research 
here:  
http://tinyurl.com/ecr2013winners

Or, enter yourself for 2014 – 
keep an eye on the CRC Association 
website for details:  
http://crca.asn.au

CAROLINE LE
PhD scholar
CRC for Cancer  
Therapeutics

“It’s really important to take 
opportunities when they 
pop up – you never know 
where they’ll take you.”

CAREER SUCCESS STORIES

Field notes
ELIZABETH SHADWICK

Chemical oceanographer

Antarctic Centre for Ecosystems CRC

Top tips for a successful career
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Australia is leading the world in 
harnessing the power of social 
media to protect the mental 
health of young people, writes 
Stephen Pincock.

ASK ASSOCIATE 
PROFESSOR Jane Burns 
to describe what life is like 

for young people in Australia and the 
University of Melbourne psychologist 
will tell you about the risk of tragedy 
that threatens their dreams, and how  
the brink of adulthood can be a 
dangerous place. 

At an age when hormones are in 
upheaval and brains are in a state of 
fragile development, people in their 
teens and 20s face a host of challenges, 
from school pressure and bullying to the 
temptations of drugs and the uncharted 
territory of sexuality and relationships. 
It’s terrain that has become bitterly 
familiar for Burns and other mental 
health experts over recent decades.

“We’ve known for the past 20 years 
that one in four young people will 
experience a mental health difficulty, 
and that 75% of mental health and 
substance-abuse problems begin 
before the age of 25,” says Burns. Too 
few young people get help when they 
need it, and suicide continues to be the 
leading cause of death for young men.

In this context, Burns understands 
why the recent explosion of social media, 
gaming and smartphones often raises 
concerns. But, she and other experts 
say, these fears emerge from a major 
misapprehension.

Over the past three years, Burns has 
served as the CEO of the Young and 
Well Cooperative Research Centre 
(CRC), a coalition of more than 70 
organisations that brings together 
young people, university researchers, 

by Professor Helen Christensen and 
colleagues at the Australian National 
University in Canberra. 

These days, says Christensen, who is 
now executive director of the Black Dog 
Institute in Sydney, an Essential Partner 
of the Young and Well CRC, attention 
has shifted to using mobile apps to 
deliver these kinds of interventions. 

Until now, this is an area where 
the development of new products has 
outstripped research, but Christensen 
and her colleagues are working to 
rectify that. “There have been 40 or 50 
randomised trials now showing that 
this kind of mechanism [for delivering 
online care] is highly effective. We at 
Black Dog are doing second-generation 
stuff in the web space now,” explains 
Christensen. “The core feature of this 
research is, let’s use science to help us 
know how to do it better.”

One recent example is iBobbly, an 
app that aims to prevent the high rate 

of youth suicide among Australia’s 
indigenous people. “We are doing much 
more targeted work to be used  
by indigenous communities – and  
we’re testing it.”

FOR UNIVERSITY OF Sydney 
psychiatrist Professor Ian Hickie, Chair 
of the Young and Well CRC Scientific 
Leadership Council, the real power 
of the digital world is in providing 
connections in a disconnected world. 

“We live in a more and more 
disconnected society,” he says. “Young 
people have less contact with formal 
social structures like churches, sporting 
clubs, community groups and so on  
than they ever did. And connection 
really matters.”

What’s particularly fascinating 
in the Facebook era is the extent to 
which young people have been using 
technology to reconnect with each 
other, he adds. “For a lot of kids who 

One in four young people will experience a mental 
health difficulty, and 75% of mental health and 
substance abuse problems begin before the age of 25.

are otherwise marginalised or bullied 
or left out, kids who have problems or 
disabilities or are gay or are isolated by 
geography, they can connect with other 
people who are much like them through 
technology. And they’ve created whole 
new social networks.”

Just as Australian researchers 
pioneered online treatment, they  
are now pioneering research into 
harnessing the power of social networks, 
says Christensen.  

“The idea that connectedness between 
people could serve as a form of health 
promotion and prevention has great 
potential. One of our big programs of 
work at the moment is the scientific 
study of social media to try and 
understand how it works and  
then to manipulate it to get better  
health outcomes.”

To illustrate the potential, she points 
to a study conducted on 61 million 
Facebook users by U.S. scientists during 

the 2010 U.S. congressional elections. 
They found that Facebook messages 
directly influenced the political self-
expression, information seeking and real-
world voting behaviour of millions of 
people. The messages not only influenced 
the users who received them but also the 
users’ friends, and friends of friends, the 
scientists reported in the journal Nature 
in September 2012. 

“How powerful is that!” Christensen 
asks. “If you provide feedback to your 
friends about your behaviour then 
it influences their behaviour. It has 
huge ramifications for community and 
population-based mental health.”

One of the CRC’s commercial 
partners, Sydney digital consultancy 
Zuni, has recently begun testing the 
ways social media can be used to 
improve mental health – particularly self 
image – with a mobile phone application 
that allows users to design and send 
positive messages to one another via 
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Get help online
headspace.org.au

reachout.com

@appreciate 
www.appreciateamate.com

Black Dog Institute  
www.blackdoginstitute.org.au

The MoodGYM  
moodgym.anu.edu.au

Young and well CRC  
www.yawcrc.org.au

not-for-profits such as reachout.com 
and headspace, and private companies 
including Google, Yahoo and Facebook.

Across dozens of projects, the CRC 
is working to study the relationships 
between mental health and technology 
in young people. And their findings 
show that technology may be one of the 
most powerful tools available to boost 
youth mental health.

PERHAPS THE most obvious reason 
for technology’s positive potential is 
the fact that most young people – from 
budding urbanites to kids in remote 
communities – love to use it, says Burns. 
As a channel to reach people in remote 
or isolated areas, mobile technologies 
and the Internet can hardly be bettered.

“Our studies show that 99% of  
young people are using the Internet, and 
most are using it daily,” she says. “Given 
that there is this uptake and interest, 
then the challenge becomes using it  
to promote good 
mental health and 
provide treatment.”

Australia has 
been a world leader 
in harnessing the 
Internet to deliver 
treatment for depression and anxiety 
for more than a decade, thanks to 
groundbreaking websites such as 
MoodGym, an online cognitive 
behavioural therapy tool developed 
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The climate challenge Deo Prasad stresses that it is vital 
that community be engaged, since 
our carbon footprint depends on the 
meshing together of decisions made 
by individuals, groups and businesses. 
All need access to the best available 
information to choose wisely. 

THE TERM “RENEWABLES”  
has come to mean sources of energy with 
a low “carbon footprint”. These include 
solar and wind energy (including tidal 
and wave power), geothermal, hydro 
and biomass sources. None of these is 
totally free of carbon dioxide emissions, 
but they are generally much lower than 
those from coal, oil and natural gas.

Decentralised renewables, such as  
rooftop photovoltaics and larger sources 
including wind energy, are rapidly 
becoming more cost effective. There is little 
doubt that in coming decades, the role of 
renewables will grow as we look to reduce 
emissions and move toward a low-carbon 
economy. But it’s also crucial to develop 
the storage capacity to account for peaks 
in demand, and to address off-grid 
regional energy needs. Currently, rural and 
remote Australia is heavily dependent on 
diesel fuel to power electricity generators 
and the trucks needed to transport goods. 
What is their energy future?

In fact, this future could hold 
promise and opportunity, rather than 
mere survival, and for the whole nation, 
not just locally. Remote regions hold 
many abundant, but largely untapped, 
renewable energy resources, including 
solar, wind, geothermal, tide and  
wave power.

Unleashing that potential to generate 
sustainable low-pollution energy could  
bring economic renewal to those regions 
and help the nation reach its low-emission  
targets. We can even become a renewable 
energy exporter.

CRCs and other research and 
development groups are active in this 
space. The CRC for Remote Economic 
Participation is developing alternative 
energy futures that could attract business 
through more attractive lifestyles that 
depend on low-cost, low-pollution energy. 

A pattern is being set in regions 
such as the Gulf of Carpentaria, where 

Clockwise from left: New wind farms will have the capacity to 
feed the grid; the green building at 1 Bligh St, Sydney; solar 
panels at the solar energy farm in Doomadgee, Queensland.
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It’s arguably the greatest trial confronting humanity: to stave off the infusion of greenhouse 
gases that are fundamentally altering our climate. In the second decade of the 21st Century, the 
hard work is still to be done, but Australian Cooperative Research Centres are leading the fight. 
David Ellyard reports.

THE AIR WE BREATHE 
contains only a trace of carbon 
dioxide, yet that trace is already 

threatening the stability of both our 
climate, by trapping in heat, and 
the health of our oceans, by making 
them more acidic. So says the strong 
consensus of informed scientific opinion.

The burden of added CO2 and other 
greenhouse gases due to man-made  
emissions continues to rise. CO2 emissions 
from man-made sources have risen by 
50% since modern industry began and 
are on track to double by 2050. That, in 
turn, is likely to raise global temperatures 
this century by around 20C, with 
a troubling range of consequences 
including more extreme weather, 
interference with water supplies, loss of 
agricultural production, and increasing 
numbers of environmental refugees. 
Simultaneously, the oceans will continue 
to acidify, disturbing food chains and 
fish production.

To head off the worst of this, we 
must stabilise the load of CO2 our 
atmosphere carries as soon as possible, 
and then reduce the amount we send 
into the atmosphere. That means cutting 
emissions, ultimately by around 70%. 
Since burning coal, oil and gas for 
energy creates greenhouse gas emissions, 
an obvious start is to reduce our energy 

consumption by using fossil fuels more 
efficiently. At the same time, we can turn 
to other “low-carbon” energy sources, 
such as renewables. And we can try to 
capture the CO2 we make before it can 
reach the atmosphere.

AUSTRALIAN COOPERATIVE 
Research Centres are already showing 
the way and not how you might expect. 
Whereas an increasing reliance on 
renewable energy is an obvious start, 
changing the way we live is another. 
And it could transform not only our 
climate but our communities.

Buildings provide a good example. 
These offer most potential in low-cost 
ways to cut emissions, whether by using 
building materials with a lower carbon 
footprint, developing smarter means of 
heating/cooling and lighting, adopting 
low-carbon approaches to cluster 
and link buildings, and dealing more 
effectively with their needs for power, 
water, waste management and transport 
access – all of which have major 
implications for reducing carbon  
dioxide emissions.

For example, integrating solar cells 
into roofs could provide our buildings 
with all the electricity they need, as well 
as make any excess capacity available for 
other users.

New government 
policies and building 

practices and 
codes would push 
us well towards a 
50% reduction in 

emissions by 2050.

Looking further ahead, new 
government policies and building 
practices and codes would push us well 
towards a 50% reduction in emissions 
by 2050. There is much more to all this 
than using new technology, although 
that’s important. It’s also about the 
need to address market failures and 
other barriers that block the uptake of 
new methods, even with incentives like 
a price on carbon. The CRC wants to 
provide government and industry with 
new tools to identify and overcome 
such impediments.  

The newly-funded Cooperative 
Research Centre (CRC) for Low-Carbon  
Living has already set some bold targets 
for research and development in this 
field. By 2020, it wants to see the  
annual emissions of greenhouse gases 
(including CO2) from buildings cut by 
around 20%. That’s a substantial bite 
out of our emissions, according to Deo 
Prasad, the CEO of the new CRC.  
“It would be equivalent to taking  
2.3 million cars off the road,” he states. 
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A
T ABOUT THE size of the 
Melbourne Cricket Ground, 
the Australian Synchrotron 

produces X-rays and infrared light by 
accelerating electrons to almost the 
speed of light and deflecting them 
through magnetic fields. A close cousin 
of this device came to broad public 
attention with the discovery at CERN of 
the ‘God particle’ last year, with further 
recognition popularly through TV shows 
such as the ‘Big Bang Theory’. The 
light produced by the synchrotron can 
be one million times brighter than the 
sun, and is directed along ‘beamlines’ to 
experimental end-stations. It’s here  
that scientists use the light in various 
ways to see the structure and interactions 
of materials that are not visible to  
other technologies.

“Our investigative capabilities 
are Big-Bang big,” says Dr David 
Cookson, the Head of Beamline Science 
and Operations at the Australian 
Synchrotron. “We can use this machine 

Particle accelerators have long been familiar to physicists seeking to shed new light on 
fundamental theories of the universe. Increasingly, science’s favourite toy is becoming 
industry’s secret weapon. 

in as many ways as the imagination  
can muster. And we’re excited about its 
breadth of application across the sciences 
and most industrial sectors.”  

The Synchrotron has recently tweaked 
its access model toward an increase in 
direct industry engagement. While the 
Synchrotron has serviced industry from 
its early days in 2007, this has largely 
been through third party research 

providers, such as universities, limiting 
the facility’s ability to actively spruik its 
capabilities. This has sometimes led to 
an apparent misconception about the 
Synchrotron’s contribution to industry. 
In fact, much of the work the synchrotron 
facilitates makes direct or indirect 
contributions to most sectors, with 
outcomes such as developing new 
materials and pharmaceuticals, improving 

industrial and mining process, and 
investigating new energy alternatives. 

ONE OF THE Synchrotron’s first 
industry projects involved E-Crete, 
a ‘green’ geopolymer cement developed 
by Melbourne company Zeobond from 
recycled fly ash, a by-product of burning 
coal to produce electricity, and slag,  
a by-product of steel production. 

Concrete is a very complex mixture, 
and despite its common use, “we still 
have things to learn about its detailed 
chemistry,” Cookson says.

That means when someone comes 
up with a new formula for concrete, 
it is difficult to guarantee how it’s 
going to behave in 20 years time. By 
varying the E-Crete formulations and 
examining the resulting structures with 
the synchrotron’s infrared microscopy 
beamline, the scientists and Zeobond 
have determined which formulations 
are the most stable and durable.

Because it uses recycled fly ash and slag, 
which would normally be disposed of as 
waste, E-Crete reduces CO2 production by 
80% compared to ordinary concrete. The 
resulting cost-competitive product is 

now being used on a commercial scale in 
Victoria for footpaths and other similar 
structures while researchers assess how 
it behaves. Zeobond is applying the 
synchrotron findings to the utilisation of 
other waste materials and the design of 
green cements for specific applications.

SCIENTISTS FROM the University 
of Waikato in New Zealand used the 
synchrotron to help them develop 
Novatein, an eco-friendly bioplastic 
made from bloodmeal, a co-product of 
the red meat industry that is usually 
turned into fertiliser and animal feed. 
The idea came from chemical engineer 
Dr Johan Verbeek, who knew that 
plastics could be made from soy proteins, 
and decided to investigate if protein-rich 
bloodmeal could also be used this way.

At first, he says it was nearly 
impossible to get bloodmeal to 
behave like a thermoplastic, but after 
discovering the correct additives and 
processing method they now have a 
standardised recipe to extrude and 
injection-mould the material.

Verbeek and his team used the 
synchrotron’s infrared microscopy 
beamline to examine how polymer 
chains made from bloodmeal proteins 
interact before and after processing, and 
how the different structures are spatially 
distributed. This gave them insight into 
how to further optimise Novatein’s 
properties. “We now have a much more 

fundamental understanding of how 
proteins behave in the solid state. We 
can now start drawing comparisons 
with regular polymers.”

Eco-wise, Novatein uses very 
little petro-chemicals in its makeup 
(unlike most common plastics) and 
performs well in terms of the amount 
of energy required to make the product 
and the amount of greenhouse gases 
released, Verbeek says. The team are 
still investigating the dynamics of the 
different processes that take place during 
manufacturing and are looking for ways 
to manipulate the chain structure.

HIGH QUALITY X-RAY imaging 
capabilities mean the synchrotron 
can potentially provide more detailed 
medical scans without requiring a higher 
X-ray dose. This will be valuable for 
monitoring how diseases progress over 
time in longitudinal studies designed to 
optimise treatments. 

The synchrotron is also helping 
science move closer to realising the 
global dream of a practical and inexpensive 
method of splitting water to produce 
hydrogen, widely considered to have 
enormous potential as a source of 
affordable and renewable energy. 

WHILE DEMAND FOR access to 
the Synchrotron is strong, and therefore 
highly competitive, industry has it easier. 
In addition to allocated access time for 

“We’re excited about its 
breadth of application 
across the sciences and most 
industrial sectors.”

industry, the facility now has a dedicated 
industry liaison team accessing extensive 
experience in applying synchrotron 
techniques to industrial challenges. 

“As brilliant as this machine is, our 
greatest value is in the passion and 
curiosity of our scientific teams in its 
application,” adds Cookson.

“We invite anyone with a need for  
a deeper understanding of a material  
or process to ask us how we can help 
them innovate, prototype and reduce 
technical risk.”

– Laura Boness

The scientific team at the MX Beamline, Australian Synchrotron.

SPOTLIGHT | Australian Synchrotron

Tannins are important for wine quality 
and ageing, but we still don’t fully 
understand how. Wine researchers 
are using synchrotron techniques to 
study tannin molecules so small (a few 
nanometres) that tens of thousands 
of them could fit across the width of 
a human hair. The synchrotron tells us 
about the size and shape of molecules 
in solution, and how these change as 
molecules interact, e.g.: combining, 
breaking down, or responding to 
other compounds present in wine. 
Size is important for wine tannins 
because the bigger the tannin, the 

more puckery and astringent the wine. 
Synchrotron techniques can fully cover 
the wide range of sizes that might be 
encountered in wine components, in a 
way that no laboratory instrument can. 

Wine quality at the nanoscale

Australian Synchrotron
Kerry Hayes  
Business Development Manager  
kerry.hayes@synchrotron.org.au

David Cookson  
Head of Beamline Science and Operations 
david.cookson@synchrotron.org.au

Big bang for industry
The shape and size of tannin molecules 
(shown here as coloured micrographs), 
affects how wine tastes.

Real-time, in-situ synchrotron analysis 
of mineral processing reactions 
under industrial conditions is helping 
Australia’s mining industries to raise 
productivity, more efficiently extract 
valuable metals, address environmental 
impacts and cut greenhouse emissions. 
Australian Synchrotron scientists 
recently assisted researchers from 
Alcoa of Australia Limited to further 

their understanding of raw 
materials to assist  

future processing 
decisions.
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Tapping into a growing industry
In the last few decades, rare earth elements have emerged as increasingly important commodities 
with green energy applications from hybrid car technology to wind turbine generators.

W
ORLD DEMAND OF 
Rare Earth Elements 
(REEs) was estimated at 

136,100 tonnes per year in 2010 and is 
projected to reach 210,000 tonnes by 
2015. China accounts for approximately 
96% of REE production, but 
Australian companies are 
aiming to become major rare 
earth oxide concentrate and 
processed metals producers. 

Despite their name, 
REEs are surprisingly 
common, but because 
they occur in complex 
minerals they can be 
difficult to extract. Alkane 
Resource’s Dubbo Zirconia project, 

located in central NSW, is Australia’s 
most valuable rare metal/rare earth 
project and is expected to commence 
production in 2016.

Apart from producing zirconium, 
which is used in catalytic converters, the 
Dubbo Zirconia project will also supply 

REEs such as lanthanum, 
which is used in hybrid 
car batteries, and 
neodymium, one of the 
metals that are used to 
make rare earth magnets.

Over the last five 
years, the company 
has worked with the 

Australian Nuclear 
Science and Technology Organisation 

(ANSTO) to refine and prove an 
innovative flow sheet in a demonstration 
pilot plant at the organisation’s 
headquarters in Sydney. “We’ve had 
the opportunity to be involved in and 
apply our knowledge to all aspects of 
this complex project,” says Bob Ring, 
General Manager of ANSTO Minerals.

“Successfully running the 
demonstration pilot plant at ANSTO 
has been extremely important in 
validating the flowsheet from ore to 
finished product work and provided us 
with finished product samples that we 
could give to potential customers,” adds 
Ian Chalmers, the Managing Director 
of Alkane Resources. 
– Laura Boness
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With 35 years’ experience and access to world-class facilities, ANSTO Minerals provides 
practical solutions and innovative technologies that deliver financial and environmental 
benefits to the mining and minerals processing industries. 

ANSTO Minerals’ expertise covers radiation safety, chemical engineering, metallurgy, 
mineralogy, chemistry and geology. ANSTO Minerals provides consulting and process 
development services, as well as collaborative and contract research in a number of 
general areas including uranium ore processing, rare earth processing, radioactivity control 
and management, and novel flowsheet design.

Consulting services

Phone  02 9717 3111   |   Website  www.ansto.gov.au

SPOTLIGHT | ANSTO

KNOWHOW 
ADVERTORIALS
Editors from KnowHow will produce a feature on your work and organisation. 
Linked to a main editorial theme, this special ‘Spotlight’ feature will highlight  
a story of your preference. KnowHow writers will do the research, interviews and 
writing, integrating the piece into the fabric of the magazine. And you’ll have a license 
to republish anywhere you like – just credit the writer! Great for content creation.
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AT ABOUT THE size of the 
Melbourne Cricket Ground, 
the Australian Synchrotron 

produces X-rays and infrared light by 
accelerating electrons to almost the 
speed of light and deflecting them 
through magnetic fields. A close cousin 
of this device came to broad public 
attention with the discovery at CERN of 
the ‘God particle’ last year, with further 
recognition popularly through TV shows 
such as the ‘Big Bang Theory’. The 
light produced by the synchrotron can 
be one million times brighter than the 
sun, and is directed along ‘beamlines’ to 
experimental end-stations. It’s here  
that scientists use the light in various 
ways to see the structure and interactions 
of materials that are not visible to  
other technologies.

“Our investigative capabilities 
are Big-Bang big,” says Dr David 
Cookson, the Head of Beamline Science 
and Operations at the Australian 
Synchrotron. “We can use this machine 

Particle accelerators have long been familiar to physicists seeking to shed new light on 
fundamental theories of the universe. Increasingly, science’s favourite toy is becoming 
industry’s secret weapon. 

in as many ways as the imagination  
can muster. And we’re excited about its 
breadth of application across the sciences 
and most industrial sectors.”  

The Synchrotron has recently tweaked 
its access model toward an increase in 
direct industry engagement. While the 
Synchrotron has serviced industry from 
its early days in 2007, this has largely 
been through third party research 

providers, such as universities, limiting 
the facility’s ability to actively spruik its 
capabilities. This has sometimes led to 
an apparent misconception about the 
Synchrotron’s contribution to industry. 
In fact, much of the work the synchrotron 
facilitates makes direct or indirect 
contributions to most sectors, with 
outcomes such as developing new 
materials and pharmaceuticals, improving 

industrial and mining process, and 
investigating new energy alternatives. 

ONE OF THE Synchrotron’s first 
industry projects involved E-Crete, 
a ‘green’ geopolymer cement developed 
by Melbourne company Zeobond from 
recycled fly ash, a by-product of burning 
coal to produce electricity, and slag,  
a by-product of steel production. 

Concrete is a very complex mixture, 
and despite its common use, “we still 
have things to learn about its detailed 
chemistry,” Cookson says.

That means when someone comes 
up with a new formula for concrete, 
it is difficult to guarantee how it’s 
going to behave in 20 years time. By 
varying the E-Crete formulations and 
examining the resulting structures with 
the synchrotron’s infrared microscopy 
beamline, the scientists and Zeobond 
have determined which formulations 
are the most stable and durable.

Because it uses recycled fly ash and slag, 
which would normally be disposed of as 
waste, E-Crete reduces CO2 production by 
80% compared to ordinary concrete. The 
resulting cost-competitive product is 

now being used on a commercial scale in 
Victoria for footpaths and other similar 
structures while researchers assess how 
it behaves. Zeobond is applying the 
synchrotron findings to the utilisation of 
other waste materials and the design of 
green cements for specific applications.

SCIENTISTS FROM the University 
of Waikato in New Zealand used the 
synchrotron to help them develop 
Novatein, an eco-friendly bioplastic 
made from bloodmeal, a co-product of 
the red meat industry that is usually 
turned into fertiliser and animal feed. 
The idea came from chemical engineer 
Dr Johan Verbeek, who knew that 
plastics could be made from soy proteins, 
and decided to investigate if protein-rich 
bloodmeal could also be used this way.

At first, he says it was nearly 
impossible to get bloodmeal to 
behave like a thermoplastic, but after 
discovering the correct additives and 
processing method they now have a 
standardised recipe to extrude and 
injection-mould the material.

Verbeek and his team used the 
synchrotron’s infrared microscopy 
beamline to examine how polymer 
chains made from bloodmeal proteins 
interact before and after processing, and 
how the different structures are spatially 
distributed. This gave them insight into 
how to further optimise Novatein’s 
properties. “We now have a much more 

fundamental understanding of how 
proteins behave in the solid state. We 
can now start drawing comparisons 
with regular polymers.”

Eco-wise, Novatein uses very 
little petro-chemicals in its makeup 
(unlike most common plastics) and 
performs well in terms of the amount 
of energy required to make the product 
and the amount of greenhouse gases 
released, Verbeek says. The team are 
still investigating the dynamics of the 
different processes that take place during 
manufacturing and are looking for ways 
to manipulate the chain structure.

HIGH QUALITY X-RAY imaging 
capabilities mean the synchrotron 
can potentially provide more detailed 
medical scans without requiring a higher 
X-ray dose. This will be valuable for 
monitoring how diseases progress over 
time in longitudinal studies designed to 
optimise treatments. 

The synchrotron is also helping 
science move closer to realising the 
global dream of a practical and inexpensive 
method of splitting water to produce 
hydrogen, widely considered to have 
enormous potential as a source of 
affordable and renewable energy. 

WHILE DEMAND FOR access to 
the Synchrotron is strong, and therefore 
highly competitive, industry has it easier. 
In addition to allocated access time for 

“We’re excited about its 
breadth of application 
across the sciences and most 
industrial sectors.”

industry, the facility now has a dedicated 
industry liaison team accessing extensive 
experience in applying synchrotron 
techniques to industrial challenges. 

“As brilliant as this machine is, our 
greatest value is in the passion and 
curiosity of our scientific teams in its 
application,” adds Cookson.

“We invite anyone with a need for  
a deeper understanding of a material  
or process to ask us how we can help 
them innovate, prototype and reduce 
technical risk.”

– Laura Boness

The scientific team at the MX Beamline, Australian Synchrotron.
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Tannins are important for wine quality 
and ageing, but we still don’t fully 
understand how. Wine researchers 
are using synchrotron techniques to 
study tannin molecules so small (a few 
nanometres) that tens of thousands 
of them could fit across the width of 
a human hair. The synchrotron tells us 
about the size and shape of molecules 
in solution, and how these change as 
molecules interact, e.g.: combining, 
breaking down, or responding to 
other compounds present in wine. 
Size is important for wine tannins 
because the bigger the tannin, the 

more puckery and astringent the wine. 
Synchrotron techniques can fully cover 
the wide range of sizes that might be 
encountered in wine components, in a 
way that no laboratory instrument can. 

Wine quality at the nanoscale

Australian Synchrotron
Kerry Hayes  
Business Development Manager  
kerry.hayes@synchrotron.org.au

David Cookson  
Head of Beamline Science and Operations 
david.cookson@synchrotron.org.au

Big bang for industry
The shape and size of tannin molecules 
(shown here as coloured micrographs), 
affects how wine tastes.

Real-time, in-situ synchrotron analysis 
of mineral processing reactions 
under industrial conditions is helping 
Australia’s mining industries to raise 
productivity, more efficiently extract 
valuable metals, address environmental 
impacts and cut greenhouse emissions. 
Australian Synchrotron scientists 
recently assisted researchers from 
Alcoa of Australia Limited to further 

their understanding of raw 
materials to assist  

future processing 
decisions.
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Tapping into a growing industry
In the last few decades, rare earth elements have emerged as increasingly important commodities 
with green energy applications from hybrid car technology to wind turbine generators.

WORLD DEMAND OF 
Rare Earth Elements 
(REEs) was estimated at 

136,100 tonnes per year in 2010 and is 
projected to reach 210,000 tonnes by 
2015. China accounts for approximately 
96% of REE production, but 
Australian companies are 
aiming to become major rare 
earth oxide concentrate and 
processed metals producers. 

Despite their name, 
REEs are surprisingly 
common, but because 
they occur in complex 
minerals they can be 
difficult to extract. Alkane 
Resource’s Dubbo Zirconia project, 

located in central NSW, is Australia’s 
most valuable rare metal/rare earth 
project and is expected to commence 
production in 2016.

Apart from producing zirconium, 
which is used in catalytic converters, the 
Dubbo Zirconia project will also supply 

REEs such as lanthanum, 
which is used in hybrid 
car batteries, and 
neodymium, one of the 
metals that are used to 
make rare earth magnets.

Over the last five 
years, the company 
has worked with the 

Australian Nuclear 
Science and Technology Organisation 

(ANSTO) to refine and prove an 
innovative flow sheet in a demonstration 
pilot plant at the organisation’s 
headquarters in Sydney. “We’ve had 
the opportunity to be involved in and 
apply our knowledge to all aspects of 
this complex project,” says Bob Ring, 
General Manager of ANSTO Minerals.

“Successfully running the 
demonstration pilot plant at ANSTO 
has been extremely important in 
validating the flowsheet from ore to 
finished product work and provided us 
with finished product samples that we 
could give to potential customers,” adds 
Ian Chalmers, the Managing Director 
of Alkane Resources. 
– Laura Boness
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With 35 years’ experience and access to world-class facilities, ANSTO Minerals provides 
practical solutions and innovative technologies that deliver financial and environmental 
benefits to the mining and minerals processing industries. 

ANSTO Minerals’ expertise covers radiation safety, chemical engineering, metallurgy, 
mineralogy, chemistry and geology. ANSTO Minerals provides consulting and process 
development services, as well as collaborative and contract research in a number of 
general areas including uranium ore processing, rare earth processing, radioactivity control 
and management, and novel flowsheet design.

Consulting services

Phone  02 9717 3111   |   Website  www.ansto.gov.au

SPOTLIGHT | ANSTO

RATES
SIZE RATE CRC MEMBER
Double Page Spread $12,500 $10,000

Full Page $7500 $6000

Half Page $4800 $3840
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ISSUES DEADLINES RATES
ISSUE THEME

ON SALE 
DATE

BOOKING 
DEADLINE

MATERIAL 
DEADLINE

May 2015 Australia 2040 22nd May 13th March 20th March
September 2015 Food & Fibre 25th Sept 24th July 31st July
December 2015 Health Commmercialisation 4th Dec 9th Oct 23rd Oct

DISPLAY ADVERTISING RATES
SIZE CASUAL 3X CRC MEMBER
Double Page Spread $10,980 $9,880 $7980
Full Page $5950 $5355 $4280
Half Page $3380 $3040 $2432
Quarter Page $2200 $1980 $1585
Market Wrap-Up $500 $500 $500

Rates effective from 1st September 2013 – 31st December 2015. 

Broken space advertising is likely to be placed in the second half of book. 
Please note: Themes and Rates are subject to change without notice. 
Rates are for magazine only. Rates exclude GST.

DIGITAL ADVERTISING RATES
ONLINE DISPLAY RATE
Header leaderboard $1250 per month
Medium rectangle $1000 per month

E-NEWSLETTER RATE
Sponsered link in monthly e-newsletter $650

Advertising Enquiries
Refraction Media
97 Rose Street, Level 1
Chippendale NSW 2009
P: +61 2 9699 8999
M: 0416 245 290
E: info@refractionmedia.com.au

KNOWHOW FEATURES AND DEADLINES 2014–15
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ISSUES DEADLINES RATES
PRINT ADVERTISING SPECIFICATIONS 
SIZE Trim Bleed
Double Page Spread 420mm x 285mm 430mm x 295mm
Full Page 210mm x 285mm 220mm x 295mm
Half Page 210mm x 142.5mm 220mm x 152.5mm
Quarter Page 122mm x 122mm no bleed
Strip 210mm x 25mm 220mm x 35mm
Market Wrap-Up 50 words of copy high res logo + URL

ACCEPTED FILE FORMATS
We accept CMYK PDFs only. To reduce the likelihood of errors, it is recommended you first generate 
a postscript file with your application software, then use Acrobat Distiller to create a pdf from this 
postcript file. Native application files (Indesign, Illustrator, Freehand, Xpress, Word) will not be accepted.

PROOFING
To ensure correct colour reproduction and definition, it is recommended you supply a CMYK 3DAPv2 
– approved digital proof, at 100% size with colour bars, calibration marks and crop marks. For more 
information about 3DAP proof suppliers and generating PDFs, go to www.3dap.com.au

CMYK SEPARATION SETTINGS
Ink colours: SWOP (Coated), Dot gain: 20%, Separation type: GCR, Black generation: Light, Black ink 
limit: 310%, UCA Amount:0.

SENDING FILES
We prefer that you to deliver files as a PDF by email. 

SHIPPING & CORRESPONDENCE
Attention: Advertising, Refraction Media Pty Ltd, Level 1, 97 Rose Street, Chippendale NSW 2009 
Phone: +61 2 9699 8999 Email: info@refractionmedia.com.au

Double Page Spread Full Page Half Page Quarter Page Strip

DIGITAL ADVERTISING SPECIFICATIONS 
DISPLAY Size
Top leaderboard 728pxW x 90pxH

Medium rectangle 300pxW x 250pxH

Preferred file formats: JPG, GIF, PNG Maximum file size: 40kb
For the display of IAB standard size ads other than those outlined  
above, please contact the Print Advertising & Production Coordinator.
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REFRACTION 
MEDIA
Join forces with a team of award-winning science 
journalists, talented designers and skilled marketers  
to create and distribute exceptional magazines,  
booklets, posters, apps, websites and much more. 

Combining the latest in technology with creative flair, 
Refraction Media produces science stories that are 
intelligently written, stylishly designed and  
cleverly distributed.

We provide strategy, editorial, design, advertising, 
marketing, production and distribution for some of 
Australia’s most respected science, research and 
education organisations.

We use superior channels to deliver these products into 
the right hands – education, science, government and 
international audiences. Refraction Media can work 
directly with you to create the tailored content you need. 
From branded magazines to unique digital products, 
Refraction Media offers a full range of custom solutions 
specifically designed to meet the communication and 
engagement requirements of partners and customers. 
From communicating complex subjects in a consumable 
way, to creating a bespoke value proposition, custom 
content allows us to create groundbreaking products 
designed specifically for your needs.

Find out more: If you have a custom publishing 
opportunity you would like to discuss, or have any 
questions, email info@refractionmedia.com.au

Publishers Australia  
Excellence Awards Finalist 2014 

Editor of the Year – Business


