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AIM

To enhance the international competitiveness of the Australian polymer

industry through focused cooperative research and development.

OBJECTIVES

• To develop innovative polymer science and technology that

will reduce production costs, increase recycling, and produce

higher value-added and improved products that can compete

more effectively in local and export markets.

• To promote cooperation and efficiencies in research by

strengthening domestic and international research linkages.

• To broaden undergraduate and postgraduate education in

polymer science and engineering, providing more highly skilled

employees for industry.

• To be an industry resource providing R&D services, transfer of

technology and technical advice.
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Aim and Objectives of the Centre
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Polymers play an increasingly vital and growing role in contemporary
Australian manufacturing, with production of polymer products
valued at over $8 billion per annum.

To be internationally competitive, Australian manufacturing must be at
the forefront of advances in polymer science, engineering and
technology. The Cooperative Research Centre for Polymers (CRC-P)
assists by providing critical research links between polymer
producers, compounders, processors and recyclers in industry, and
polymer research providers at universities and government research
laboratories.

CHAIRMAN’S REPORT
At the end of this year, the contractual arrangements between the
Commonwealth and the current participants were brought to an
early end, as a result of the Centre’s successful application for a
further seven years of funding from the Australian Government under
the Cooperative Research Centres Programme. This has been the
Centre’s thirteenth year of operation, seven in a first round of funding
and six in a second round. This annual report summarises activities
during the year and also highlights the achievements of the Centre
during the 1999-2005 funding period.

CURRENT CENTRE ACHIEVES ITS OBJECTIVES
During the year the remaining resources of the Centre were strongly
focused on only those activities that would maximise outputs and
outcomes, and this has delivered further commercial successes.

Four of our project teams succeeded in developing technologies
which transitioned to commercial products. Each received a
Chairman’s Award for Excellence in Commercialisation which was
instigated to recognise such achievements. The Centre’s research
on ceramifying polymers was recognised nationally in November
when it won the 2004 Award for Best Collaboration involving a CRC
at the Business/High Education Round Table Awards. The spin-off
company, Ceram Polymerik, created to commercialise the Centre’s
ceramifying polymer technology more widely in passive fire
protection applications, obtained its first round of venture capital
funding in September 2004.

The Board recognised that there are opportunities, beyond the
current funding period, to derive further returns to the stakeholders
and expand the benefits to Australia, by completing the comm-
ercialisation of the rest of the intellectual property developed by the
current CRC-P. At a planning meeting held in February 2005, it
confirmed that Advanced Polymerik, a commercialisation company
created by the Board, will perform this continuing role.

The Centre’s successful application for funding in the 2004 selection
round of the CRC Programme was underpinned by the excellent
track record of the current CRC-P which, in turn, is a direct result of
the commitment, dedication and teamwork from all members of the
CRC-P team over many years. I would like to thank all the team
members for their outstanding contributions.

Executive Summary

Dr Peter Coldrey, Chairman of the Governing Board

Peter Coldrey

Chairman

NEW CENTRE FUNDED
The new Centre has secured CRC Programme funding of $32 million
over seven years and commenced operations from July 2005.
The new CRC for Polymers will conduct leading-edge polymer
research to deliver valuable technologies to the mining, agriculture,
energy, manufacturing and biotechnology sectors of the economy.
It has 25 participants and will undertake collaborative research on
polymers, primarily in Victoria, New South Wales, Queensland and
South Australia, with some activities also being carried out by
industry collaborators overseas. The research providers are two
government research laboratories (CSIRO and ANSTO) and ten
universities. The commercial partners include early-stage high-
technology companies as well as innovative large companies
seeking to capitalise on the commercial opportunities that these
more technically advanced materials present. Other participants
include the Australian Stem Cell Centre and the State of Victoria.



CEO’S REPORT
During the year the CRC-P team has brought the activities of the Centre
to closure and maximised their outcomes.

RESEARCH
The number of projects undertaken in the Research program was
reduced to seven, three fewer that in the previous reporting period,
reflecting the decision of the Board to only pursue activities with a high
probability of delivering commercial outcomes.

Research in the Polymer Production subprogram led to: an improved
understanding of the range of commercial applications that can be
addressed using the technologies developed in the PET with enhanced 
properties project; the completion of research on a very promising
technology for making polyolefin nanocomposites, and an exploration of
its extension for the preparation of nanocomposites using other
polymers; and enhancement of the Centre’s technology for making
stimuli responsive polymer additives, leading to further patent
applications.

Activities in the Blends and Composites subprogram were directed
towards expanding the intellectual property on ceramifying polymers
and using these improvements to extend the use of this technology
across the entire range of Olex fire performance cables. They are also
involved developing passive fire performance products for Ceram
Polymerik, for use in building applications including fire door components,
window seals and foams for use as wraps and fire barriers.

Research conducted in the Polymer Processing subprogram on two
related projects has made significant progress. The commercial partner,
Moldflow, is now applying the knowledge gained through these activities
to the development of injection moulding software that will predict
shrinkage and warpage.

COMMERCIALISATION
The progress in the Commercialisation program has been pleasing.
During the year SOLA licensed Centre technology for producing
spectacle lenses and applied it commercially in a new range of sun
lenses launched in May 2005. Production trials using the Centre’s high
melt strength PET technology showed that it had restricted applications
in the production of extrusion blow moulded bottles, and that it may be
useful in upgrading recycled PET. Ciba has commenced examining the
potential applications of the polyolefin nanocomposite technology, and
is holding discussions with interested end users. Olex has shown that
ceramifying polymer technology can be used to make all fire performance
cable groups and all designs, and Ceram Polymerik has generated its
first sale of a ceramifying polymer composition tailored for a passive fire
protection application in buildings. Finally, Moldflow has attracted
significant end user interest in the Centre technology for predicting the
properties of injection moulded parts, and several companies will be
joining a consortium that will evaluate the new software.

EDUCATION AND TRAINING
During the final year of the Education and Training program for the
current CRC-P, most of the remaining postgraduate students have either
submitted their theses for examination, or have commenced the process
of writing their theses. There has been continuing strong demand for
students and postdoctoral fellows from the CRC-P as evidenced by
their recruitment to careers in ANSTO, CSIRO, universities and industry.

Students and researchers at the Centre are highly sought-after because
their skills have been broadened through the range of training
opportunities provided by the Centre. This year the CRC-P again
provided funding support for five team members to attend a valuable
course on Research and Development Leadership and Career
Development. It also co-sponsored and organised the 6th Australasian
Polymer Summer School, supporting eight members of the CRC-P to
attend an excellent and diverse range of lectures presented by experts
in their fields. Developments in nanotechnology have attracted wide
academic and commercial interest. The Centre co-sponsored a
workshop on these developments which attracted 60 attendees.

COLLABORATION
A number of Participant changes were formally recognised this year.
They were: the admission of Ceram Polymerik and Advanced Polymerik
as industry Supporting Participants, the admission of Orica as a new
Participant, and Qenos and SOLA becoming Supporting Participants.

Collaboration across the Centre is enhanced by its annual meetings
which provide regular opportunities for all members of the team to attend
a day of technical presentations by researchers and students. The
team’s insights into the CRC Programme and understanding of the
commercialisation of research are also enhanced through invited
presentations at the annual dinner. Two annual meetings were held
during the reporting period. At the July 2004 dinner, the invited
presentation was given by The Honourable Peter McGauran (Australian
Minister for Science), and at the June 2005 dinner the presentation was
given by Professor Adrienne Clark (Chair of the CRC for Bioproducts).

ADMINISTRATION
In November 2004, Warwick Freeland left his position as Deputy CEO of
the Centre to take up the role of Research Director for SOLA. Warwick
made many outstanding contributions to the Centre including raising
venture capital funding for the Centre’s first spin-off company, Ceram
Polymerik, and being a member of the team that assembled the Centre’s
successful bid for funding in the 2004 selection round of the CRC
Programme.

Ian Dagley

CEO

Dr Ian Dagley, CEO

Executive Summary
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The achievements, outputs and outcomes of the CRC for Polymers,
during the six-year period of grant funding from 1999-2005, are
remarkable and are briefly summarised below.

COMMERCIALISATION
The following participants have licensed technologies developed in
the CRC-P:

• VisyPak has licensed the high melt strength PET technology for
use in Australia and New Zealand, and is using it to enhance the
properties of bottle grade PET by in-line reactive extrusion to
produce an improved grade used to make high impact resistant
thermoformed packaging trays.

• Ciba has licensed the high melt strength PET technology to
commercialise it in other countries.

• Olex has licensed the ceramifying polymer technology for cable
applications and this technology is used in a new range of
cables called Pyrolex™ Ceramifiable® launched in July 2003.
Cable insulation made from ceramifying polymer compositions
is converted into a ceramic material when exposed to fire.
The technology eliminates the need to include a mineral filled
glass tape in the construction of the cable, thus simplifying the
design and production of fire performance cables. The cables
have achieved significant marketing success, being specified for
installation in many major commercial developments.

Summary of Achievements 1999-2005

• Orica (the Engineering Plastics business formally owned by
Qenos and now part of the Marplex business) has licensed
polymer modification and formulation technologies which are
being used in the production of cellular insulation and sheathing
for cable production.

• SOLA is using Centre technology in the production of a new
range of sun lenses commercialised in May 2005 under a license
agreement with the Centre.

The Centre has created the following two spin-off companies:

• Ceram Polymerik was established to commercialise the ceramify-
ing polymer technology in passive fire performance applications
(including seals, and components in fixtures) other than cable
products, and raised venture capital funding of $1.55 million in
September 2004.

• Advanced Polymerik, which will survive the current CRC-P and
complete the commercialisation of that Centre’s intellectual
property portfolio.

‘The Centre has a number of important outcomes leading to 
significant returns to the industry and other partners as well as 
benefits nationally, and this is “an excellent result”.’ (5th Year Review 
Panel Report).

Some products that incorporate CRC-P technology (from left clockwise), packing trays, cellular insulation and sheething on cables, 
sun lenses and fire performance cables
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RESEARCH
The main research achievements have been in the following areas of
expertise:

• Chemical synthesis of polymers with well-defined architecture. 
This expertise has been applied to the development of specialty
additives including compatibilisers for the formation and stabili-
sation of polyolefin nanocomposites, stimuli responsive polymer
additives, and novel block and star copolymers.

• Chemical modification of commodity polymers by reactive 
extrusion. This expertise has been used to enhance the melt
strength of PP and PET, and to develop higher gas barrier
grades of PET.

• Formulation of polymer blends and composites. Research in this
area has been used to provide enhanced end-use performance
of compositions for demanding applications, with the developed
materials including ceramifying polymers, polymer fibre-
natural fibre composites, conductive composites, and novel fire
retardant compositions.

• Polymer processing and understanding the effect of condi-
tions on the resulting microstructure and mechanical proper-
ties. Research in this area has led to the first effective way of
predicting the mechanical properties of an injection moulded
part in advance of its production through the use of computer
simulations.

The research activities of the Centre resulted in 126 journal
publications, 52 technical reports, and 205 conference papers. They
also generated an intellectual property portfolio of 22 patent
applications, with the most patented areas being technologies for:
controlling the properties of photochromic dyes in polymers,
modifying PET, making ceramifying polymers, and making polymer-
based nanocomposites.

‘Our overall impression is that the CRC is a flourishing enterprise of 
high impact in Australian science and technology’. (5th Year Review 
Panel Report).

Summary of Achievements 1999-2005

Some research activities carried out by CRC-P team members
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EDUCATION AND TRAINING
This program addressed Australia’s shortage of polymer researchers
and has broadened the training provided to early career
researchers.

The Centre has promoted undergraduate interest in polymer research
through the following initiatives:

• CRC-P Prize. Awarded annually on six occasions for the best
undergraduate research project on polymers.

• Summer Research Scholarships. Provided vacation employment
and polymer research experience for 41 students.

• Scheme for Polymer Undergraduate Research. Established in
2002 and has provided financial support for six undergraduate
students to undertake polymer research.

The Centre has broadened the training provided to early career
researchers by supporting them to attend the following events:

• Australasian Polymer Summer School. This was established as
an annual event through a collaboration between the CRC-P, the
RACI Polymer Group and the Key Centre for Polymer Colloids. It
has been held six times and attracted a total of 313 attendees.

• Research and Development Leadership and Career Development 
Course. Provided financial support for 31 members of the
CRC-P to attend this 4-day residential course.

• Presentation skills course. Provided training for 37 members of
the CRC-P.

The Centre has also transferred technology to users through 27
seminars and five major workshops which attracted a total of 937
attendees.

‘The Educational program is outstanding, it goes well beyond the 
traditional training which focuses only on Science. It turns out well-
rounded PhDs equipped with communication, leadership, and 
intellectual property management skills in addition to those of their 
scientific discipline’. (5th Year Review Panel Report).

One of the Centre’s most enduring legacies will be its postgraduate
students. The Centre has provided funding support for 28 students.
Sixteen of these students have completed their degrees, with eight
finding employment in industry, four at positions with universities,
one at ANSTO, one at Monash and one pursuing further studies.
Those CRC-P students that have completed their higher degree
studies, or are nearing completion, are listed on the next page.

COLLABORATION
The Centre has fostered strong collaborative links between the
participants through a range of initiatives that have included:

• raising awareness of, and wider use of, the research facilities
in the CRC-P network by taking Centre researchers and tech-
nical staff from companies on conducted tours of the Centre’s
research provider sites in the early years of the Centre (February
2000, April 2001, March 2002, March 2003);

• conducting annual meetings where all members of the Centre
attend a full day program which includes a keynote address
by one of the Centre’s leading researchers, presentations by
researchers and students, and a dinner; and

• providing members of the Centre with perspectives on the
objectives of the CRC Programme and the commercialisation
of research through addresses by the following invited guests
at the Centre’s annual dinner: Professor Mark Sceats, CEO
Australian Photons CRC (May 2000); Dr Robin Batterham,
the Chief Scientist of the Commonwealth (September 2001);
Dr Roger Edwards, CEO CRC for International Food Manufacture
and Packaging Science (June 2002); Dr Peter Coldrey, Chair
CRC for Polymers (June 2003); The Honourable Peter McGauran,
the Australian Minister for Science (July 2004); and Professor
Adrienne Clark (University of Melbourne), Chair of the CRC for
Bioproducts (June 2005).

GRANTS AND AWARDS
The following awards and grants were received:

• Olex and the CRC-P received a CRC Association 2004 Award 
for Excellence in Innovation for the ceramifying technology from
the Minister for Science, The Honourable Peter McGauran, at
the Association’s Annual Conference in June 2004.

• The CRC-P received the 2004 Award for Best Collaboration 
involving a CRC for the development of ceramifying polymer
technology at the Business/High Education Round Table Awards
for Outstanding Achievement in Collaboration in Research &
Development and Education & Training held in November 2004.

• The CRC-P received an offer of $32 million in funding from the
Commonwealth Government in December 2004 to implement,
over seven years, the activities it proposed in its application for
funding in the 2004 selection round of the CRC Programme.

• Six project teams received the CRC-P’s Chairman’s Award for
Excellence in Commercialisation.

Summary of Achievements 1999-2005
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Presentation of the CRC Association Award for Excellence in Innovation 
(from left): The Honourable Peter McGauran (Australian Minister for Science), 
Mr Andrew Stobart (Managing Director, Olex), Dr Ian Dagley (CRC-P) and the 
Honourable Tony Staley (Chairman, CRC Committee)



Zynab Al-Hassany
(Completing her PhD

at RMIT)

Amy Boland
(MSc, RMIT)

Frances Cerezo
(Completing her PhD

at RMIT)

Kylie Crompton
(Completing her PhD

at Monash)

Katherine Dean
(PhD, Monash)

Laura Hanu 
PhD, Monash)

John Healy
(Completing his PhD

at Monash)

Inna Karatchevtseva
(PhD, University

of NSW)

Vangu Kitoko
(MSc, University of

Sydney)

Martin Markotsis
(PhD, University

of NSW)

Karen Roberts 
(PhD, Monash)

John Quinn 
(PhD, University of NSW )

Stuart Prescott 
(PhD, University

of Sydney)

Jim Prentzas 
(Completing his MSc at
University of Sydney)

Almar Postma 
(Completing his PhD at

University of NSW)

Soraya Pattanawong
(MSc, Monash)

Sam Meure 
(Completing his PhD,
at University of NSW)

Sureyya Saricilar 
(PhD, University of NSW)

Bhavna Shirodkar-
Robinson 

(PhD, University of NSW)

Christopher Stephen 
(Completing his PhD

studies at RMIT)

Georgina Such 
(Completing her PhD at

University of NSW)

Susan Wong 
(PhD, RMIT)

Duane Lee Wo 
(Completing his MSc at
University of Sydney)

Mark Welsh
(PhD, RMIT)

Jason Tung
(Completing his PhD
studies at Monash)

Summary of Achievements 1999-2005

Debashis Roy 
(PhD, Monash University

Louise Meure 
(PhD, University

of NSW)

Matthew Matin
(PhD, RMIT)
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In July 1999 the Centre was given renewed funding under the
Cooperative Research Centres Programme for a period of seven
years. The Centre is legally structured as an unincorporated joint
venture among the following current Participants:

• Advanced Polymerik Pty Ltd

• Ceram Polymerik Pty Ltd

• Ciba Specialty Chemicals Inc

• Moldflow Pty Ltd

• Olex Australia Pty Ltd

• Orica Australia Pty Ltd

• Qenos Pty Ltd

• SOLA International Holdings Limited

• VisyPak Operations Pty Ltd

• Australian Nuclear Science and Technology Organisation

• Commonwealth Scientific and Industrial Research Organisation

• Defence Science and Technology Organisation

• Monash University

• RMIT University

• The University of New South Wales

• The University of Sydney

• The State of Victoria.

The following Participant changes were formally recognised this year:

• the admission of Orica Australia Pty Ltd as a new Participant
following the sale of the engineering plastics business of Qenos
to Orica;

• Qenos Pty Ltd becoming a Supporting Participant;

• SOLA International Holdings Limited becoming a Supporting
Participant;

• the withdrawal of Visy Plastics Pty Ltd and the assumption by
VisyPak Operations Pty Ltd of all the rights and obligations of
Visy Plastics Pty Ltd;

• Ceram Polymerik Pty Ltd joining as an industry Supporting
Participant following a successful venture capital raising in
September 2004; and

• Advanced Polymerik Pty Ltd joining as an industry Supporting
Participant, recognising the strategic decision of the Centre’s
Participants to reinvest commercial income.

The chart below depicts the management organisation of the Centre.

Governance, Structure and Management

9
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Governance, Structure and Management

Members of the Governing Board (from left). Standing: Mr Peter Kennedy, Mr Rajiv Cabraal, Dr Ian Dagley, Associate Professor Rod Chaplin, Mr Maarten Grabandt, 
Mr Martyn Johnson. Seated: Mr Steve Wright, Professor Barry Muddle, Dr Peter Coldrey, Ms Kirsty Cleland and Dr Peter Robinson

MEMBER ORGANISATION

Dr P. W. Coldrey (Chair) Independent

Dr G.W. Simpson CSIRO

Dr R. Robertson ANSTO

Prof. B.C. Muddle Monash University

Prof. D.E. Mainwaring RMIT University

A/Prof. R.P. Chaplin The University of NSW

Prof. L. Field (9 months)

A/Prof. A. Masters (3 months)
The University of Sydney

Mr Maarten Grabandt Ciba

Mr Peter Wight (9 months)

Mr Peter Kennedy (3 months)
Moldflow

Mr K.W. Barber Olex

Mr M. Johnson Visy

Mr B. Waters State of Victoria

Dr I.J. Dagley CRC for Polymers

GOVERNING BOARD 2004-05The Centre operates as a small enterprise through its service
company (Polymers Australia Pty Limited), which was established to
provide the management, administrative and business functions of
the Centre.

GOVERNING BOARD
The Governing Board of the Centre is headed by an independent
chair and includes members nominated by Participants, and the
CEO. Not all Participants are represented on the Governing Board in
each year (see table at right).

The Board met four times during the period on: 23 September 2004
(Melbourne), 9 December 2004 (Sydney), 25 February 2005
(Lancefield, Victoria) and 16 June 2005 (Melbourne).

The Board sets policies and direction for the Centre’s activities,
determines research objectives, approves project plans, monitors
performance against objectives, and establishes guidelines for the
admission of new Participants and the commercialisation of
intellectual property.

To assist it in performing its governance role, the Governing Board
has established three working groups addressing research,
commercialisation, and financial auditing. Through this structure and
operational environment, the Governing Board effectively impacts
upon the Centre’s activities including: setting strategy and policy;
approving research direction and related project agreements;
approvingnewParticipants;guidingandapprovingcommercialisation
arrangements; and agreeing and monitoring budgets.
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ADVANCED POLYMERIK
Advanced Polymerik Pty Ltd was established by the Governing
Board to assist in the commercialisation of technology emerging
from Centre projects that will not be directly exploited by Participants.
Members of the Board of Advanced Polymerik are Dr Greg Simpson
(CSIRO Molecular and Health Technologies), Mr Ken Barber (Olex),
Mr Robert Trenberth (Ernst & Young), Dr Ergad Gold (Momentum
Investment Group) and Dr Ian Dagley (CRC-P).

CENTRE VISITOR
Professor Don Napper, formerly Pro Vice-Chancellor (Research) at
the University of Sydney and an eminent polymer scientist, is the
Visitor to the CRC for Polymers. He provides valued advice on
research, strategic planning, education and commercialisation.

CHIEF EXECUTIVE OFFICER
The day-to-day activities of the Centre are under the control of a full-
time Chief Executive Officer (CEO), Dr Ian Dagley, who is employed
by the Centre. The CEO’s duties include:

• supervision of the research portfolio and all research projects,

• preparation and submission of reports on technical progress
and recommendations on commercialisation matters for Board
consideration,

• advising the Board on any requirement to change priorities and
reallocate resources,

• ensuring the confidentiality of all background and third party
intellectual property, and the protection of intellectual property
developed within the Centre,

• supervising matters of employment and remuneration of
research and administrative staff, and

• managing the Centre’s finances.

TECHNICAL COMMITTEE
In managing the Centre’s activities, the CEO is supported by a
Technical Committee. The Committee advises the CEO, reviews
plans and progress, provides a forum for interchange of views, and
encourages Participant interaction.

The Technical Committee meets quarterly. It includes the Research
program leaders, the project leaders, the Education and Training
program leader and at least one representative from each of the
Centre’s Participants. As well as reviewing the progress of projects,
the Technical Committee considers proposals for new research and
the allocation of resources across the projects and research nodes
of the Centre.

All research project teams contain some members employed by the
CRC-P and some contributed from usually at least two participating
organisations. Centre staff and equipment complement those of
the Participants, and are deployed on projects at the nodes of
research:

• ANSTO, Bragg Institute (Sydney)

• CSIRO Manufacturing and Infrastructure Technology (Highett)

• CSIRO Molecular and Health Technologies (Clayton)

• DSTO Maritime Platform Division, Platforms Sciences Laboratory
(Maribyrnong)

• Monash University, Materials Engineering (Clayton)

• RMIT, Department of Applied Chemistry, and the School of Civil
and Chemical Engineering (Melbourne)

• University of New South Wales, School of Chemical Engineering
and Industrial Chemistry (Sydney)

• University of Sydney, Department of Aerospace, Mechanical and
Mechatronic Engineering (Sydney).

Governance, Structure and Management

Some members of the Technical Committee
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ADMINISTRATION
During the year the Centre’s research, commercialisation and
education activities were supported by a small office staff headed by
the CEO (Dr Ian Dagley), and including a Deputy CEO (Mr Warwick
Freeland), a Business Manager (Mr Steve Wright), an Executive
Assistant (Mrs Sue Beck) and a part-time Administrative Assistant
(Mrs Rosemary Pellizzari). In November 2004, Warwick Freeland left
the Centre to take up the role of Research Director for SOLA
International Holdings Limited in Adelaide. Warwick made many
outstanding contributions to the Centre including raising venture
capital funding for the Centre’s first spin-off company, Ceram
Polymerik, and being a member of the team that assembled the
Centre’s successful bid for funding in the 2004 selection round of the
CRC Programme.

The Corporate Finance Division of Monash University, through Mr
Brian Hannigan, Mr Greg Ackroyd and Mr Henjo Irawan Jie, provides
professional financial services and sound advice.

Governance, Structure and Management

Mr G. Alexander  Olex

 Prof. S.N. Bhattacharya  RMIT

 Prof. R. Burford  UNSW

 Assoc. Prof. W.D. Cook  Monash

 Dr I.J. Dagley - Chair  CRC-P

 Mr K. Davies  VisyPak

 Mr V. Dowling  CSIRO

 Assoc. Prof. G. Edward  Monash

 Dr R. Evans  CSIRO

 Dr J. Forsythe  Monash

 Mr W. Freeland (4 months)  CRC-P

 Dr J. Hopewell (6 months)  Qenos/Orica

 Dr R. Knott  ANSTO

 Dr D. Lewis  SOLA

 Dr A. Miller  Ciba

 Dr G. Moad  CSIRO

 Mr J. O’Leary  Qenos

 Dr E. Rizzardo  CSIRO

 Dr N. StJohn  DSTO

 Prof. R.A. Shanks  RMIT

 Dr G.P. Simon  Monash

 Prof. R.I. Tanner  USYD

 Mr R. Zheng  Moldflow

TECHNICAL COMMITTEE

Centre office staff (from left):  Sue Beck, Steve Wright, Rosemary Pellizzari and 
Dr Ian Dagley.
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COMMERCIALISATION STRATEGIES
AND ACTIVITIES
To ensure that projects are focused on commercial outcomes, the
mechanisms for technology transfer, protection of intellectual
property (IP) and other commercial aspects are addressed at the
development stage of all the Centre’s projects, and are documented
in the project plans.

The Governing Board determines the preferred avenues for licensing
of the Centre’s technology. If one industrial participant made a
significant contribution to the creation of that technology, they have
the first right of refusal to enter into a royalty-bearing licence
agreement, or other suitable commercial agreement, with the Centre.
Where the right is not exercised, subsequent offers are made to the
other participants, then to the general industry.

During 2001-02 the Governing Board established Advanced
Polymerik Pty Ltd to enhance the commercialisation of those
technologies emerging from Centre projects that will not be directly
exploited by participants. For those discrete technologies identified
and mandated by the CRC-P’s Governing Board, Advanced
Polymerik’s commercial agent role includes identifying the best
pathway to market, ensuring technology is investment-ready and
providing guidance in capital raising.

These commercialisation strategies and activities have served the
Centre well.

During the year the major commercialisation achievements were:

• Advanced Polymerik securing a first round of venture capital funding
of $1.55 million for Ceram Polymerik on 3 September 2004.

• SOLA negotiating a license to use Centre technology in the produc-
tion of a new range of sun lenses commercialised in May 2005.

In addition, the Governing Board of the CRC-P has decided that
Advanced Polymerik will continue to operate beyond the funding
period of the current CRC, and will have the role of completing the
commercialisation of the IP developed by the current Centre, to
maximise the benefits to Australia and the returns to stakeholders.
To allow it to perform this function, the IP portfolio owned by the
CRC-P will be transferred to Advanced Polymerik, and its activities
will be funded by the commercialisation income generated from the
licence agreements put in place by the current CRC. To further
develop and commercialise some of this IP, Advanced Polymerik has
become a participant in the new CRC for Polymers.

IP MANAGEMENT
At the commencement of the projects, all existing relevant IP in the
field is identified (with professional assistance) and new developments
are monitored by the project teams. The IP generated in the CRC is
either protected by patents or kept as confidential ‘know-how’. The
ownership of IP resides with the CRC, unless the Board of the Centre
approves other arrangements. Consistent with the National Principles 
of IP Management for Publicly Funded Research, the CRC: ensures
that researchers are aware of existing IP in the field that is likely to
affect their freedom to operate; provides training in IP management;
ensures researchers maintain research laboratory records; ensures
there is no premature disclosure of IP prior to obtaining IP protection;
provides resources to assist in the identification and protection of IP;

has clear IP policies and agreements in place regarding IP ownership
with participants, staff and postgraduate students; actively reviews
and manages the IP to maximise its commercial outcomes; has
policies that clearly define the way in which benefits from IP
commercialisation will be shared; annually reports on IP management;
and actively manages potential conflicts of interest related to the
ownership, management, protection and commercialisation of IP.

During the reporting period the Centre generated further IP on
ceramifying polymers and on photochromic dyes, and this was
protected by additional patent applications. A list of all the current
patent application generated by the Centre is in the Publications and 
patents section of this report.

In September 2004 the Centre transferred the ownership of the IP it
had generated on ceramifying polymers to Ceram Polymerik as part
of the capital raising arrangements for this spin-off company.
Advanced Polymerik has licensed the rights to use this technology in
cable applications, and has sublicensed this right to Olex. These
arrangements accrue national benefits as they have enabled Ceram
Polymerik, an early-stage Australian-owned high-technology
company, to expand its operations and accelerate its development
of products for passive fire performance applications. In addition,
they preserve all of the pre-existing rights that Olex, another
Australian-owned company, had to exploit this technology in its
target market.

As described above, all the other IP owned by the CRC will be
transferred to Advanced Polymerik which will have the role of
completing its commercialisation to maximise the resulting national
benefits.

END-USER INVOLVEMENT
The involvement of research users in the activities of the Centre is
shown in the table on the next page.

There are 2,200 plastics manufacturing plants in Australia and
approximately 90% of them employ less than 100 people. Over the
preceding 5 years, the CRC-P has adopted a range of strategies
targeted at assisting companies in the industry, and particularly
these small and medium sized enterprises (SMEs), to develop
improved process and products, and improve their international
competitiveness. These have included:

• The Associate Membership program to provide greater access
to the Centre by non-participant industrial organisations. Benefits
offered included limited consulting at no charge, newsletters,
briefings on the Centre’s research, and free participation in work-
shops, site tours and seminars.

• Contract research with companies that are not participants
in the CRC. This has been conducted on a fee-for-service
basis and involved full cost recovery, with the IP vested in the
customer’s name.

• Technical advice and referrals for companies in the polymer
industry seeking technical advice and assistance.

During 2004-05, its final year of operation under its second period of
CRC Programme funding, the Centre curtailed all these activities to
focus its resources on completing the commercialisation of some
selected technologies it had developed.

Commercialisation
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PROGRESS AGAINST COMMERCIALISATION
MILESTONES
From the commencement of its operations in July 1999, the Centre
has actively managed its Research program and the associated
commercialisation activities. This has resulted in revisions to Schedule

1 of the Commonwealth Agreement, and the evolution of the Centre’s
commercialisation-utilisation plan. The 2004-05 milestones for this
plan, and progress against these milestones, are listed below.
Detailed descriptions of these activities are given in the reports on
individual projects in the Research section of this annual report.

* These are completed research projects that were or are the subject of continuing commercialisation activities within the research user organisations.

Research Users

Advanced Polymerik

Ceram Polymerik

Ciba

Moldflow

Olex

Orica

Qenos

SOLA

VisyPak

END-USER INVOLVEMENT

Type of Participant

Industry Supporting

Industry Supporting

Core

Core

Core

Core

Supporting

Supporting

Core

Activities

Commercialisation partner for the Stimuli responsive polymer 
additives project

Commercialisation partner for the Ceramifying polymers project

Commercialisation partner for Additives for interfacial modification of 
polymers project

Commercialisation partner for The properties of injection moulded parts: 
prediction from moulding conditions project and the Constitutive 
modelling for polymer processing project

Commercialisation partner for the Improved fire performance 
compositions project

Commercialisation partner for the Advanced polyolefin compounds project*

Commercialisation partner for the Polyethylene compositions for rural pipe 
applications project*

Commercialisation partner for the Innovative materials and processes for 
ophthalmic applications project*

Commercialisation partner for the PET with enhanced properties project

Principal Researcher

Dr R. Evans

Dr K. Thomson

Dr R. Pfaendner

Mr P. Kennedy

Mr G. Alexander

Dr J. Hopewell

Mr R. Campbell

Dr D. Lewis

Mr K. Davies

Evaluate the high melt strength PET technology in selected new 
applications.

Further optimise and refine composition for polypropylene 
nanocomposites.

License CRC-P technology relating to the production of spectacle 
lenses to SOLA. 

Enhance the ceramifying polymer technology so that it can be used 
across the entire range of fire performance cables.

Raise first round of capital for the Centre’s spin-off company, 
Ceram Polymerik.

Establish arrangements to maximise the commercialisation of 
CRC-P IP beyond the funding period of the current CRC-P.

Arrange for end-user evaluation of new software containing CRC-P 
technology for predicting warpage and shrinkage of injection 
moulded parts. 

DESCRIPTION OF 2004-05 COMMERCIALISATION MILESTONES PROGRESS AND ACHIEVEMENTS

Achieved: trials have shown the technology has restricted application 
in the production of extrusion blow mould bottles, and may be useful 
for upgrading recycled PET.

Achieved: the technology for making polyolefin nanocomposites has 
now been developed, and the commercial applications will be 
examined by Ciba.

Achieved: the terms of a license agreement have been agreed and 
SOLA has used the technology in a new range of sun lenses 
launched in May 2005.

Achieved: all fire performance cable groups and all designs (single 
core, large and small multi-core) made using the technology have 
been qualified.

Achieved: funding of $1.55 million for Ceram Polymerik was secured 
on 3 September 2004.

Achieved: Advanced Polymerik has been given the ongoing 
commercialisation role, with the CRC-P Board agreeing to transfer 
CRC-P IP to Advanced Polymerik.

Achieved: Moldflow has commenced establishing a consortium of 
interested end users; they will have early access to the software.

Commercialisation



RESEARCH PLANNING AND ACTIVITES
The Research program commenced in July 1999 and has evolved
as a result of its active management by the Centre management
team in consultation with the Governing Board, Technical Committee,
and program and project leaders. This process has involved regular
monitoring and reporting of the progress of projects, and annual
research reviews. These reviews have normally been conducted by
external panels which have provided written reports to the Governing
Board. The evolution has also been strongly influenced by the
CRC-P’s annual strategic planning. These activities have ensured
that Centre resources are only deployed on the projects that are
most likely to achieve commercial outcomes.

The research activities of the Centre have reached the stage where
considerable commercially valuable technology has been generated.
The continuing projects have been focused on adapting the
developed technologies to meet the requirements of specific
commercial applications.

The Research program for 2004-05 is composed of three sub-
programs:

• Polymer Production

• Blends and Composites

• Materials Processing

The seven research projects conducted within these subprograms
during the year are shown in the table below.

It was decided to not proceed with a planned project on Branched 
polymers, allowing Centre resources to be deployed on driving other
projects towards completion. The new project on Stimuli responsive 
polymer additives was directed towards extending a technology
developed in the earlier project on Innovative materials and processes 
for ophthalmic applications, and applying the technology to other
applications. During the year, activities were directed towards
completing the projects in the research portfolio. At the end of June
2005, these projects were terminated as the activities of the new
CRC for Polymers, created as a result of a successful funding
application in the 2004 selection round of the CRC Programme,
commenced.

Details of the Research subprograms and the projects undertaken in
2004-05 are provided in this report.

RESEARCH COLLABORATION
The participants collaborating in each research project are listed
in the table above, which also shows the research portfolio for
2004-05. The Centre has developed a strong culture of research
collaboration: the most extensive collaborations occur in four
multidisciplinary projects that each involves collaborations between
at least four participants.

Research

PROGRAM/PROJECT

POLYMER PRODUCTION

PET with enhanced properties

Additives for interfacial 
modification of polymers

Stimuli responsive polymer 
additives

BLENDS AND COMPOSITES

Improved fire performance 
compositions

Ceramifying polymers

MATERIALS PROCESSING

The properties of injection 
moulded parts: prediction from 
moulding conditions

Constitutive modelling for 
polymer processing

RESEARCH PORTFOLIO FOR 2004-05

PARTICIPANTS

VisyPak, CSIRO, Monash, RMIT, 
ANSTO

Ciba, CSIRO, Monash

Advanced Polymerik, CSIRO, 
UNSW

Olex, CSIRO, Monash, UNSW

Ceram Polymerik, RMIT, CSIRO, 
DSTO

Moldflow, USYD, ANSTO

Moldflow, Monash
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The objective of the research in this subprogram is to control the
chemistry of polymerisation reactions to reduce production costs
and to create macromolecules with structures tailored for niche,
higher-value markets.

This research includes monomer synthesis, mechanistic under-
standing of polymerisation processes, polymer synthesis by living
radical polymerisation, and modification of conventional polymers by
reactive extrusion. The projects in this subprogram primarily involve
chemistry and synthesis.

PET WITH ENHANCED PROPERTIES
OBJECTIVE
To chemically modify and improve the properties of poly(ethylene
terephthalate) (PET) to expand its use in packaging applications.

BACKGROUND
Substantial improvements in packaging are possible through
chemistry that can enhance the properties of virgin and recycled
PET. The Centre has patent protection over a reactive extrusion
technology for improving the melt strength of PET through chain
branching and increasing molecular weight. This technology can be
used to develop modified PETs with improved properties for use in a
range of applications including extrusion blow moulding. The focus
of this ongoing research is now on commercialising this technology.

PET has insufficient oxygen barrier for products such as beer, fruit
juices and some tomato products. It also has relatively high CO2

transmission which limits the shelf life of small volume carbonated
soft drink containers. Existing approaches to increasing the gas
barrier properties of PET containers include inorganic coatings and
the incorporation of a high barrier nylon layer within a multilayer
structure. These methods often need expensive and complex
processing equipment, and the final article may be difficult to recycle.
The CRC-P has developed and protected a technology for the
production of PET with improved properties (including increased gas
barrier properties). Among other applications, this technology may
allow standard processing equipment to be used to produce small
carbonated beverage PET bottles that have an improved shelf life,
are single-layered and can be easily recycled.

PROGRESS AND ACHIEVEMENTS
The first commercial use of the Centre’s technology for modifying
PET, to increase its melt strength by reactive extrusion, has been in
the production of thermoformed trays for food packaging by VisyPak.
During the year, efforts to extend the range of commercial applications
has continued through activities conducted with VisyPak and Ciba,
the two companies that have licensed the technology from the Centre
for use in different countries. Trials have shown that PET modified by
this technology can be successfully used for extrusion blow moulding
of large handled bottles; however, the mechanical properties of the
resulting bottles will need to be improved for some of the targeted
commercial applications. Further trials have been conducted to
examine adapting the high melt strength PET technology to other
applications, such as recycling post-consumer PET for reuse in
bottles, and these have generated promising results.

Further progress has also been made in the research aimed at
improving the gas barrier properties of bottle grade PET through the
incorporation of modifiers using reactive extrusion. Modified
polyesters were produced on a scale sufficient to enable reproducible
small-scale preform and bottle production. Injection stretch blow
moulding trials produced monolayer bottles with gas barrier
properties of the magnitude appropriate for small beverage containers
with significantly increased shelf life and other applications.

This research also provided an improved understanding of the effect
of the modifier on gas barrier properties of bottles produced from the
modified PET.

Some researchers from the PET with enhanced properties project team 
(from left): Dr Graeme Moad (CSIRO), Dr Richard Donovan (CRC-P) and 
Mr Kelvin Davies (Visy)

Polymer Production
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PROGRESS AND ACHIEVEMENTS
Novel additives have been developed to disperse, intercalate and
partially exfoliate unmodified mineral fillers in polyolefins during melt
mixing to provide stable nanocomposites. The additives are effective
at very low levels (~1% with respect to the polyolefin). State-of-the-
art polyolefin nanocomposite technology is based on the use of
much higher levels of additives and expensive pre-modified fillers.

The polypropylene nanocomposites prepared using the new
technology also have favourable properties when compared to other
nanocomposites prepared by the more established methods. The
tensile modulus and strength are equal or better and, in addition, the
new nanocomposites are more ductile, have better impact properties,
and have markedly superior aging characteristics and thermal and
thermo-oxidative stability. The technology is protected by three
patent applications which are now entering national phase. Two
additional patent applications are to be filed. The focus of the
research has moved to the preparation of nanocomposites using

Polymer Production

“Novel additives have been developed 
to disperse, intercalate and partially 

provide stable nanocomposites.”

With many of the commercial milestones achieved, aspects of the
research have been written up for publication. A novel method for
determining polyester end groups has been published, and two
papers covering the rheological behaviour and crystallisation kinetics
of high melt strength PET have been submitted for publication.

ADDITIVES FOR INTERFACIAL MODIFICATION
OF POLYMERS
OBJECTIVE
To design and synthesise agents for dispersing incompatible minerals
into polyolefins, and to understand how to modify and control the
surface properties of polymers.

BACKGROUND
The use and performance of plastic materials is highly dependent on
additives which, while added in very small quantities, can have a
marked influence on rheological, surface and long-term properties.
Such additives allow the processing and shaping of desired parts
from otherwise difficult-to-process plastics. Their use provides
extended in-service lifetimes of 10 years or more in outdoor
applications such as those encountered in products for the
automotive and construction industries. Although polymers have
become accepted as an essential part of everyday life, there is still a
strong need to improve their overall properties.

The main aim of this project is to design and develop new additives
to improve the surface properties and compatibility of plastics with
the environment and other components such as fillers. In addition,
the project should result in an improved understanding of the
processes involved in surface modification and the control of
interfacial properties of polymers.

Dr Guoxin Li (left, CSIRO) and Dr Graeme Moad (CSIRO) from the Additives for 
Interfacial Modification project team

Evaluate the high melt strength PET technology 
in selected new applications.

Determine the effect of modifier structure on the 
gas barrier properties of the chemically changed 
PET polymer.

Submit papers, describing the results of the 
research, for publication.

PROGRESS AGAINST MILESTONES

Achieved

Achieved

Achieved

“Further trials have been conducted 
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other polymers including polystyrene, and poly(ethylene terephthalate).

With the publication of the patents, aspects of the research have
been presented at major international meetings including: IUPAC
Macro2004 held in Paris, 2004; the 27th Australian Polymer
Symposium held in Adelaide, 2004; and Eurofillers 2005 held in
Brugge, Belgium. These presentations have attracted significant
interest. There will also be an invited lecture on this research at the
American Chemical Society Fall meeting. Aspects of the research
will be submitted for publication in journals.

STIMULI RESPONSIVE POLYMER ADDITIVES
OBJECTIVE
To develop photochromic ophthalmic lenses which have a controlled
rate of fading, and to adapt the resulting technology to wider
applications.

BACKGROUND
There is an on-going need to improve the performance of
photochromic lenses (e.g. obtain faster switching) for applications
such as sunglasses. These lenses are made by incorporating
photochromic dyes either into the lens or as a component in a
surface coating. The photochromic dyes undergo a colour change
when exposed to ultraviolet light, making the lenses darker and more
suitable for high light intensity situations (such as on the beach), and
can also change the colour of the lens to a fashion colour.

There is a need to decrease the response times of photochromic
dyes in polymeric lens systems. The switching speed is typically

adequate for the darkening of the lens, but the fading or bleaching
reaction is significantly slower and the source of most wearer
complaints. Methods for increasing the fade speed, reducing the
temperature sensitivity and increasing the efficiency of photochromic
lenses are required. This project has focused on achieving fast fade
behaviour through modification of the dye.

PROGRESS AND ACHIEVEMENTS
During the previous year a promising technology for decreasing the
response times of photochromic dyes in polymer matrices was
developed. More recently, research into a second generation of the
technology has been initiated. The second generation technology has
the ability to not only enhance the switching speed of the dye, it also
offers control over the switching speed. Protection for the technology
is being sought through patent applications, and the majority of the
effort has been in the preparation of patent examples and assessing
the commercial value of the technology. Research determining the
effect of compatibility, geometry and the breadth of applicability is
proceeding. The initial paper describing the first generation technology
developed in this project was published as a full article in Nature
Materials (March 2005, 4, 249-253). This received coverage in Editors’
Choice in Science (2005, 307, 1378) and a commentary in News and
Views in Nature Materials (2005, 4, 193-194).

has shown the ability to not only 

dye, it also offers control over 

Ms Georgina Such (CRC-P student), Dr Richard Evans (CSIRO) and Dr Nino Malic 
(CSIRO) discussing the molecular design of polymer additives

Further optimise and refine composition for 
polypropylene nanocomposites.

Determine additive effectiveness in forming 
nanocomposites in other polymers.

Protect the additives, methodology and 
nanocomposite compositions by filing patents.

PROGRESS AGAINST MILESTONES

Achieved

Partially 
achieved

Achieved

Lodge a patent application on an extension of the 
first generation of the technology.

Lodge a patent application to protect the second 
generation of the technology.

PROGRESS AGAINST MILESTONES

Achieved

Achieved

Polymer Production



The objective of the research in this subprogram is to expand the
range of processing and mechanical properties of commercially
available polymers through the development of blends and
composites, so that they can be used more widely and effectively in
manufacturing.

The properties of polymer blends depend upon compatibility,
miscibility, morphology and rheology. This subprogram will contribute
to understanding the interrelationship between these parameters
and develop commercially useful polymer blends and composites.

IMPROVED FIRE PERFORMANCE
COMPOSITIONS
OBJECTIVE

To develop polymeric compositions that, when used in electric
cables, improve safety by allowing essential circuits to remain
functional during a fire situation.

Blends and Composites

Dr Yi-Bing Cheng (left, Monash) and Dr Don Rodrigo (Monash) examining the fire performance of a ceramifying polymer cable
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BACKGROUND
Fire in a building causes not only property damage, but can also
cause loss of life due to dense black smoke obscuring exits, as well
as toxic and corrosive gases. Certain circuits, such as those used in
the pumps for sprinkler systems and fans for removing smoke, are
considered ‘essential’, and for many years have had special cable
systems powering them that provide ‘circuit integrity’. The first
‘circuit integrity’ cables had a copper conductor with magnesium
oxide powder insulation, with the powder contained in a copper
tube. While effective, these cables were very expensive to make and
difficult to both install and maintain, and if moisture entered the
magnesium oxide powder, insulation resistance fell to very low levels.
In the 1970s these cables began to be displaced by designs that
saw fairly standard cables with the conductor wrapped in mica-glass
tapes. These cables were also effective, but applying the expensive
mica-glass tape was slow and costly. The revolutionary idea that this
inorganic tape could be replaced by an extruded composition that
transformed into a ceramic, was the genesis of this project.

Further constraints are that the composition could not contain any
halogens, lead, antimony or other heavy metals, phthalates or other
aromatic chemicals that would produce large volumes of smoke or
corrosive and/or toxic gases. The cable itself is required to be
resistant to spreading fire, in both single and bunched installations.

PROGRESS AND ACHIEVEMENTS
Earlier research in this project had resulted in technology to produce
flexible insulation compounds that could be extruded in cable
production and that underwent chemical change to form a ceramic
coating during exposure to Australian Standard fire test conditions
(2 hours at 10500C). This technology, which eliminated the need for
including an expensive mineral-filled glass tape in the construction of
fire performance cables, is capable of producing a mechanically
stable ceramic that maintains circuit integrity during the thermal
exposure and subsequent water jet treatment. It was used in a new
range of single core fire performance cables, called Pyrolex™
Ceramifiable®, which was launched by Olex in July 2003.

Since that time, the research has been directed at extending the
ceramifiable polymer technology to allow cost reductions, cable
design simplification, and improved electrical resistance properties
during fire exposure so that the technology could be applied across
a full range of fire performance cables. This has resulted in formulation
improvements arising from laboratory evaluations, including tests
that assessed the current leakage at high temperatures through the
ceramifying insulation composition, and large-scale fire tests on
prototype cables. Second generation single-layer single-core and
large and small multi-core cables (i.e. all the required product groups)

were developed and were qualified in full-scale fire tests. The findings
from this new development are the subject of a new provisional
patent application.

CERAMIFYING POLYMERS
OBJECTIVE
Preparation of ceramic forming polymer compositions for application
as elastomer sheets, profiles and foams. The thermal conductivity
and flame retarding properties of the compositions will be properties
of importance.

BACKGROUND
Most polymers burn readily when exposed to fire. Polymer-based
materials used in buildings are typically formulated to be fire retardant
so that combustion does not propagate beyond the region exposed
to flames. When these materials are used at the boundaries between
compartments in buildings (e.g. as seals around windows, doors,
and penetrations for plumbing and electrical services), they are
frequently required to passively resist the spread of fire by acting as
fire barriers. This requirement is reflected in a wide range of building
standards that apply in various countries.

Previous research in the Centre’s project on Improved fire 
performance compositions resulted in technology for producing
flexible polymeric compositions that were converted into ceramics,
upon exposure to fire, without shrinking. While this technology was
developed for use in cable production, it was recognised that it could
also be used to significantly improve the fire barrier properties of
polymeric materials in the wider market for passive fire protection
products. To pursue these commercial opportunities, the Centre
established a spin-off company, Ceram Polymerik. Research in this
project is aimed at adapting the technology to several applications
identified by this company as part of its business development
activities. The applications include glazing seals and thermal
insulation foamed materials. In each case, the material is expected
to have fire resistance and to provide continued barrier performance
at the high temperatures experienced in a fire, where all polymers will
have been degraded.

PROGRESS AND ACHIEVEMENTS
The project has been divided into several product-related activities.
These have extended the fire performance composite concept into
various polymer types and physical forms including thermoplastics,
thermoplastic elastomers, elastomers, thermosets, emulsion
polymers, and foamed polymers. Some of the products are designed

core cables (i.e. all the required product 

Blends and Composites

Develop the necessary understanding of the 
chemistry involved so that the fire performance of the 
compositions can be optimised.

Protect the technology by lodging a patent application.

Qualify all product groups and all designs (single-
core, large and small multi-core).

PROGRESS AGAINST MILESTONES

Achieved

Achieved

Achieved



to meet a precise market demand from a particular company. Others
are being developed to meet needs identified by Ceram Polymerik’s
market research.

Thermoplastic elastomer fire protective window seal composites
have been developed to perform close to what is expected by the
market. These materials have undergone formulation cycles involving
optimising the components, preparation conditions, rheological and
processing properties, end-use properties, and, of prime importance,
fire performance.

Materials for fire door components have also been developed.
Contraction in the longitudinal direction during combustion was
minimised to prevent cracking or loss of attachment to the door as
the polymer formed a ceramic. Much effort has been devoted to the
transfer of this technology from laboratory to pilot scale, and then to
production scale. Ceram Polymerik has emerged from start-up
phase with its first sale of ceramifying material.

Foamed fire retardant ceramifying compositions have been prepared.
Low density materials of this type can be used in a range of fire
resistant applications including as seals, wraps and barriers.

Fire retardant ceramifying materials based upon polymer emulsions
have been prepared in liquid form. These will find application as
sealants and mastics. These composites are still in the early
development stages; however, formulations with encouraging
properties have already been prepared.

Mr Brenton Fletcher (left, RMIT), Dr Christopher Preston (RMIT) and Dr Antonietta Genovese (RMIT) inspecting a foamed sample made for a ceramifying polymer

Blends and Composites
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Develop a ceramifying material for extruded fire door 
window seals that will meet specified fire standards.

Develop a ceramifying material that will form a 
barrier to fire and smoke for a fire door application.

Prepare proof-of-concept fire retardant ceramifying 
foams for low-density sealant and insulation 
applications.

PROGRESS AGAINST MILESTONES

Partially 
achieved

Achieved

Achieved
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The objective of the research in this subprogram is to develop
software and constitutive models for the prediction of the final
properties of polymer articles, and the dependence of these
properties on the processing history.

The quality of a manufactured polymer product depends on the
nature of the processing, the processing history and the properties
of the polymeric material. Currently, commercially available injection
moulding software allows rational and optimal design of the moulds
but cannot reliably predict the mechanical properties of the injection
moulded parts. These limitations can be overcome by refinements
that incorporate the results from systematic research on polymer
properties and rheology. The projects in this subprogram will
investigate improved constitutive models for process simulation, the
development of microstructure during processing, and the
dependence of final properties on this microstructure.

THE PROPERTIES OF INJECTION MOULDED
PARTS: PREDICTION FROM MOULDING
CONDITIONS
OBJECTIVE
To develop software and constitutive models for the prediction of the
final properties of injection moulded plastic components, and the
dependence of these properties on the processing history.

BACKGROUND
Injection moulding processors can use commercially available
software for process models and optimal mould and part design;
however, a limitation of this software is that it cannot predict the

properties of parts or their dependence on the moulding and
solidification conditions. If the properties of a moulded part could be
predicted with confidence, the design of parts and the very expensive
moulds used for the parts can be improved significantly.

The overarching aim of this project is to link processing history
(including melt temperature, filling rate and packing pressure) to the
properties [e.g. modulus, toughness, long-term properties (ageing)
and surface appearance] of the final part. This is to be achieved by
firstly relating the processing history to the molecular morphology in
the plastic moulding, and then relating morphology to the properties
of interest. The morphology refers to such things as degree of
crystallinity, molecular and crystalline orientation, crystallite size, and
degree of entanglement and tie molecule density. It forms the logical
bridge between processing and properties.

PROGRESS AND ACHIEVEMENTS
An important initiative in the past year was the introduction of a
particular grade of isotactic polypropylene (iPP) as the benchmark
material on which all forms of characterisation will be undertaken.
This ‘universal material’ has been investigated and characterised in
a variety of ways.

The now well established X-ray diffraction experiments have
continued, to further characterise injection mouldings of the ‘universal
iPP’ made under varying conditions, using the high-intensity
synchrotron source at the Photon Factory, Tsukuba, Japan.
Experimentation on the effects of the addition of nucleation agents
to the ‘universal iPP’ has been performed. The experimental results
obtained have been published in five journal papers, with another
paper being prepared for publication.

Materials Processing

Some project team members at Monash (from left): Mr Jason Tung (CRC-P student), Associate Professor Graham Edward, Dr Guangwei Liu and Dr Peng Zhu
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Materials Processing

Members of the Consitiutive modelling for polymer processing team at USYD (from left): Dr Fuzhong Qi, Professor Xijun Fan, Professor Roger Tanner, 
Dr Shao Cong Dai and Mr Duane Lee Wo (CRC-P student)

The kinetics of polymer crystallisation under shear have been recently
explored using polarised light transmission - Linkam shear apparatus.
At the first stage, the effects of shear on half time of polypropylene
crystallisation have been studied at different shear conditions and
crystallisation temperatures. Promising results have been obtained.

Research on the flow-induced crystallisation model and its application
to injection moulding simulation has made good progress, and has
generated reviewed publications. The research computer software
has been restructured to match major changes in Moldflow’s
commercial software. A more detailed investigation of the influence
of flow-induced crystallisation on the pressure decay during the
packing and cooling stages in the injection moulding process has
been undertaken. Progress has also been made in developing a
micromechanics model for the prediction of mechanical properties.

Thermal expansivity measurements on PP injection mouldings, in
the ‘along’ and the ‘across’ flow directions, have been refined
considerably. The samples have been injection moulded under

various processing conditions and with different thicknesses. The
values of the thermal expansion coefficient of injection-moulded PP
are found to vary in the along flow and across flow directions.
In addition, strong evidence has been found for a non-reversible
phase change in PP at about 950C, whereby the thermal expansion
characteristics of PP are permanently changed by heating through
this temperature.

Moldflow is applying the results of this project and the related project
on Constitutive modelling for polymer processing to the prediction of
warpage and shrinkage, and is forming a Post Molding Shrinkage
Consortium comprising companies interested in having early access
to this new software. Several companies expressed their interest in
the consortium, and four of them have already decided to join.

of this project and the related project 
on

 to the prediction of 

Characterise the ‘universal’ grade of isotactic PP 
using the common techniques.

Characterise nucleated polymer mouldings using 
X-ray diffraction.

Progress the development of a crystallisation model.

Improve the model for predicting the mechanical 
properties from morphological structure.

Develop and improve a simple optical method for 
characterising the crystallisation kinetics under the 
influence of shear.

PROGRESS AGAINST MILESTONES

Achieved

Achieved

Achieved

Achieved

Partially 
achieved
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CONSTITUTIVE MODELLING FOR POLYMER
PROCESSING
OBJECTIVE
To improve the accuracy of modelling the complete mechanical/
thermal/geometrical behaviour of polymers as they cool from melt to
finished product during the injection moulding process.

BACKGROUND
Polymer processing typically involves melting and solidification of the
material, and development of process-induced molecular orientation
and crystalline structure. Currently no model can describe this range
of behaviour.

The project aims to develop a viscoelastic constitutive model that
can be used for realistic modelling of polymer processing. The main
features of the proposed model are: quantitative accuracy in
representing the rheological response, compressibility, effect of
crystallisation, and liquid-solid phase change; predictive capability
for frozen-in-stresses, birefringence and molecular orientation;
computational tractability and simplicity; and the ability to
experimentally determine the parameters involved in the constitutive
equation.

To be relevant to industry, data for the model must be obtained,
making the property measurement an integral part of the project.
The model, to be used as an industry standard, will be incorporated
into existing software packages. It will be refined through trials by
companies that are processors, and will be commercialised by
Moldflow.

PROGRESS AND ACHIEVEMENTS
The continuous and central investigation has been on the effect of
flow on the crystallisation of polymers and the inverse effect of the
crystallinity on flow. This has now resulted in the production of several
reports and papers. A unifying (novel) idea behind these reports is
that of regarding a semi-crystalline polymer as a suspension of (hard)
solids in a viscoelastic matrix. Among the developments this year, a
new non-linear theory of viscoelastic matrix suspensions was
created. Other activities included the investigation, via new
experiments and calculations, of the suspension idea. At lower-to-
medium shear rates, at least, it appears to be quite successful.
Further work on amorphous models has also been carried out. The
list of publications details these outcomes by Professor R.I. Tanner
and others.

Professor Xijun Fan has continued his research on post-moulding
warping of injection moulded products. An extensive coverage of
this topic was published in last year’s Annual Report (2003-04). In
addition, he has now undertaken extensive investigations into
meshless methods of computing. The reason for beginning this
investigation is that the production of a suitable three-dimensional
mesh in a complex die is very time-consuming, and so if suitable
methods can be found which simply do not need meshes, then they
would be welcome. The approach taken by Professor Fan is to use
smoothed particle hydrodynamics (SPH) methods. In these schemes,
the fluid is regarded as a set of particles under suitable forces.
For flows with high inertia forces relative to viscous forces (high
Reynolds numbers), there are no special problems in implementing
the method. However, for the low Reynolds number flows
encountered in polymer processing, standard methods do not work
well, and new approaches were devised. Figure 1 shows a die-filling
successfully captured by the new method. Further development is
envisaged; SPH is very flexible.

of viscoelastic matrix suspensions 
was created”

Figure1: Die-filling flow using SPH method at very low Reynolds number

Undertake an investigation of meshless 
computing methods.

Examine the behaviour of LDPE and PP under 
elongation and shear conditions and determine 
the impact on the crystalline properties.

Develop a theoretical framework for crystallising 
materials and a new amorphous material 
equation; apply to injection moulding flow.

Continue the inclusion of the results of the 
research in the Moldflow code.

Predict post-moulding warping.

PROGRESS AGAINST MILESTONES

Achieved

Partially 
achieved

Achieved

Achieved

Partially 
achieved

Materials Processing
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Australia has a shortage of researchers specifically trained in polymer
science and engineering, and those who are trained in this area
receive relatively narrow training.

The CRC-P is addressing these needs by:

• promoting undergraduate interest in polymer research, and

• attracting high achieving science and engineering graduates
to careers in polymer science by offering postgraduate
scholarships, leading-edge research projects, involvement in
collaborative research and broad training opportunities.

In addition, the Centre is providing continuing education courses
and seminars on polymers. The initiatives in these areas are
discussed below.

UNDERGRADUATE EDUCATION
THE SCHEME FOR POLYMER UNDERGRADUATE RESEARCH
The Scheme for Polymer Undergraduate Research (SPUR)
commenced at the beginning of 2002. It offers bright and enthusiastic
students the chance to do some meaningful research work while
continuing their undergraduate studies in a related technical field.
Students are provided with paid part-time employment in the Centre
for eight hours a week during term time, and are also offered vacation
employment. At an early stage in their careers they experience
working in a research environment under the supervision of leading
scientists, and carrying out polymer related research targeted at
producing publications in leading journals. They also become an
integral part of the Centre, attending its major events and being
provided with opportunities to present the results of their research.
SPUR students not only gain research experience, they also
differentiate themselves to future employers in industry, academia or
other research organisations. During the year the Centre supported
the SPUR students listed in the table below.

CRC-P PRIZE
The Centre annually awards a prize for an outstanding undergraduate
research project on polymers. It is promoted throughout Australia
and New Zealand, and judged by a national panel established in
conjunction with the Royal Australian Chemical Institute (RACI)
Polymer Division. The Prize consists of $1500 as well as registration,
airfare and accommodation costs for attendance at a major national
conference. The CRC for Polymers Prize for 2004 was awarded to
Ms Kylie Varcoe from the Department of Chemistry, University of
Queensland. The formal presentation of the prize took place at the
27th Australasian Polymer Symposium in November 2004. Kylie
investigated: 129Xenon nuclear magnetic resonance of polymer
morphology.

POSTGRADUATE EDUCATION
The Centre provides a combination of full scholarships and
scholarship top-ups for high achieving science and engineering
graduates to undertake postgraduate (typically PhD) degrees at
Monash University, RMIT University, the University of NSW and the
University of Sydney. The research undertaken is in leading-edge
fields of polymer science and engineering, with a preference for
students to have co-supervisors from different participating
organisations.

During the year the Centre provided financial and other support to
15 postgraduate students enrolled for higher degrees (see table on
next page). Two of the students also have external scholarship
funding.

Throughout the year, students were encouraged to present the
results of their research to a variety of scientific audiences in order to
gain lecturing experience, improve their presentation skills and obtain
critical scientific feedback. The Centre supports student travel and
attendance at conferences relevant to their research.

Postgraduate students are an integral part of the Centre. The Centre
annually interviews students to review their progress and identify
opportunities for improving the Education and Training program.
Students are encouraged to submit their theses and all articles for
journal publication within three and a half years. During the year
Louise Meure completed her PhD studies and Duane Lee Wo
completed his Masters Degree.

Cash funding of the postgraduate studies totalled $493,000 over the
period. No CRC Programme funds were used to provide any funding
above the Australian Postgraduate Award (Industry) level.

Education and Training

Lucy Carson (Monash) 

David Nisbet (Monash)

Derek Pattison (Monash)

Andrew Phillips (Monash)

STUDENT PROJECT TITLE

New nanocomposites

Development of electrospun 
nano-fibrous scaffolds for neural 
tissue engineering

Thermal and photo cure kinetics 
of thiol-vinyl ether (ene) network 
copolymers

Layered structure of injection 
moulded polypropylene

Lucy Carson David Nisbet Andrew Philips Derek Pattison
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Education and Training

Student

Zynab Al-Hassany

Frances Cerezo

Kylie Crompton

John Healy

Amir Husin†

Minh Nguyet Tu Le†

Louise Meure

Sam Meure

Soraya Pattanawong*

Almar Postma

Sureyya Saricilar

Christopher Stephen

Georgina Such

Jason Tung

Duane Lee Wo*

POSTGRADUATE STUDENTS ENROLLED FOR PHD DEGREES

Thesis Title

Ceramifying polymer 
composites for fire protection 
applications

Thermoplastic graphite 
nanocomposites for mechanical 
and conductive polymers

Development of polymer 
scaffolds for support of human 
embryonic stem cells, in order 
to renew the median forebrain 
bundle

Molecular conformation by 
neutron scattering in polymers 
solidified under shear

Rheology and modelling of 
polypropylene foam processes

Developing chitosan membrane 
for controlled drug delivery 
using dense gas techniques

The formulation of polymer 
based therapeutic drug delivery 
systems using dense gas 
technology

Nanocomposites containing 
conducting polymers

Biodegradable scaffolds for 
treatments for neurological 
disorders

Synthesis and structure 
property characterisation of 
segmented polymers

Novel polymer architectures for 
high oxygen permeable 
materials

Rheology of polypropylene in 
foam extrusion

General investigation of novel 
photochromic materials

Weld lines in nylon 6 
nanocomposites in injected part

Impact of process variables to 
mechanical behaviour of 
engineering resins

  

Commence-
ment Date

April 2003

March 2002

April 2002

August 2001

April 2002

June 2003

February 2001

December 2001

January 2003

August 2001

May 2001

December 2001

February 2002

February 2003

March, 2003

Institute

RMIT

RMIT

Monash

Monash

RMIT

UNSW

UNSW

UNSW

Monash

UNSW

UNSW

RMIT

CSIRO/ UNSW

Monash

USYD

Funding

CRC-P

CRC-P

CRC-P/ APA

CRC-P/ APA

CRC-P

CRC-P

CRC-P

CRC-P

CRC-P

CRC-P

CRC-P

CRC-P

CRC-P

CRC-P

CRC-P

Supervisor[s]

Prof. Robert Shanks

Prof. Robert Shanks

Dr John Forsythe

A/Prof. G. Edward/

Dr Robert Knott

Prof. Sati Bhattacharya

Prof. Neil Foster

Dr Fariba Dehghani

Prof. Neil Foster

Prof. Robert Burford

Dr John Forsythe

Dr Henry Beh

Prof. Tom Davis

Dr Graeme Moad

Dr Mike O’Shea

Prof. Tom Davis

Dr Robert Knott

Prof. Sati Bhattacharya

Prof. Tom Davis

Dr Richard Evans

Dr George Simon

A/Prof. Graham Edward

Prof. Roger Tanner

Organisation

RMIT Applied Chemistry

RMIT Applied Chemistry

Monash Materials 
Engineering

Monash Materials 
Engineering
ANSTO

RMIT School of Civil and 
Chemical Engineering

UNSW Chem. Eng. & 
Indust. Chem.
UNSW Chem. Eng. & 
Indust. Chem.

UNSW Chem. Eng. & 
Indust. Chem.

UNSW Chem. Eng. & 
Indust. Chem.

Monash Materials 
Engineering
CSIRO Manufacturing 
and Infrastructure 
Technology

UNSW Chem. Eng. & 
Indust. Chem. 
CSIRO Molecular and 
Health Tech.
CSIRO Molecular and 
Health Tech.

UNSW Chem. Eng. & 
Indust. Chem.
ANSTO

RMIT Dept. of Chem. 
and Materials Eng.

UNSW Chem. Eng. & 
Indust. Chem.
CSIRO Molecular and 
Health Tech.

Monash Materials 
Engineering
Monash Materials 
Engineering

School of Aerospace, 
Mechanical and 
Mechatronic 
Engineering

* Enroled in a MSc degree.    † During the year these students withdrew from their postgraduate studies.
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OTHER ACTIVITIES
6TH AUSTRALASIAN POLYMER SUMMER SCHOOL
The 6th Australasian Polymer Summer School was held in November
2004 at Sunset Cove, Fleurieu Peninsula, South Australia, and was
co-sponsored by the CRC-P, the Key Centre for Polymer Colloids,
and the RACI Polymer Division. It attracted 41 attendees (a mix of
undergraduates, postgraduates, researchers and industry
representatives) from around Australia, with eight of these coming
from the Centre. The aims of the summer school were: to broaden
polymer education in Australia, to increase the level of cross-
fertilization in Australian polymer science and engineering, and to
provide a strong theoretical introduction for new researchers. In
addition to attending the formal presentations, the students had an
excellent opportunity to meet on an informal basis with leading
polymer scientists. The summer school received a high rating from
the participants. They particularly enjoyed the range of interesting
topics covered, the opportunity to socialise with the presenters and
other students and researchers in the polymer community, and the
relaxed program which provided time for exploring the surrounding
region. Topics and presenters were:

• Introduction to polymers, A/Professor Wayne Cook (Department
of Materials Engineering, Monash University)

• Polymer adhesion, Professor Hugh Brown, (BHP Institute of
Steel Processing and Products, University of Wollongong)

• Silicon polymers, Professor Janis Matisons (School of Chemistry,
Physics and Earth Sciences, Flinders University)

• Synthetic and natural polymers – physical properties and 
molecular weights, Professor Robert Gilbert (Director KCPC,
School of Chemistry, University of Sydney)

• Living free radical polymerization: from mechanism to complex 
macromolecular architecture polymers, Dr Christopher Barner-
Kowollik (Centre for Advanced Macromolecular Design, School
of Chemical Engineering and Industrial Chemistry, University
of NSW)

• Materials design in microelectronics, Dr James Hedrick (IBM
Almaden Research Center, San Jose, California, USA).

RESEARCH AND DEVELOPMENT LEADERSHIP AND CAREER
DEVELOPMENT COURSE

During their PhD studies, students are necessarily trained to work as
individuals, but are now increasingly required to work as part of
multi-disciplinary teams as their careers progress. These and related
issues are addressed in a course on leadership and career
development for CRC postgraduate students and postdoctoral
fellows. This course is aimed at teaching postgraduate students and
postdoctoral fellows the skills of research leadership, team building,
career planning and development. It assists in preparing them for the
transition from a CRC to research, management or business careers
in universities, government and industry. The CRC-P played a role in
initiating this course which is organised by Professor Leon Mann
(Melbourne Business School) and Mr Bob Marshall. Five members
from the CRC-P were among the 20 attendees at the ninth delivery
of this popular five-day residential course which was held during
August/September 2004 at the Melbourne Business School.

Education and Training

Attendees at the 6th Australian Polymer Summer School
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Attendees at the 2004 R&D Leadership and Career Development course

Education and Training

SEMINARS
On 18 February 2005 Professor Shenda Baker, from the Department
of Chemistry – Harvey Mudd College, California, visited the CRC-P
to address staff and students. The title of her talk was ‘Diblock
copolymers for structural and compositional control on the nanoscale:
applications in nanotechnology, membrane science and biosensors’.

On 28 June 2005, the Centre co-sponsored a workshop on Nano-
technology Developments. The topics and guest speakers were:

• From nanoscience to real business, Professor Ruediger Iden,
BASF, Europe

• Overview of nanotechnology developments, Professor George
Simon, Monash University

• CRC for Polymers and new programs, Dr Ian Dagley, Cooperative
Research Centre for Polymers

• How to improve long-term performance of nanocomposites,
Mr Andrew Millar, Ciba Specialty Chemicals

• Nanotechnology plastics in automotive, Mr Philip Crosbie,
Automotive Market Manager, Marplex.

The workshop attracted 60 attendees from industry, government,
and research organisations.
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INTERNAL LINKAGES
During the current period of funding of the Centre, strong cooperative
linkages have been established. The Centre has undertaken
collaborative research on polymers in Victoria, New South Wales
and South Australia; these States contain over 80% of the Australian
polymer industry. Its research provider network has been extensive,
and has consisted of four universities and three Government research
laboratories. The industrial participants are all key companies in the
domestic polymer industry and collectively they are engaged in
activities that span the breadth of the industry. The State of Victoria
is also a participant.

The Centre competed for an additional seven years of funding in the
2004 selection round of the CRC Programme because it identified
new research and commercialisation opportunities that have the
potential to provide Australia with even greater economic benefits.
Its application was successful, and in December 2004 it received an

offer of $32 million in funding from the CRC Programme over seven
years. The new CRC for Polymers was subsequently established
and the funding offer secured, bringing the current CRC to a formal
conclusion at the end of June 2005.

The new CRC for Polymers is focused on ‘functional’ and higher
value-added specialty polymers for emerging high growth
opportunities and new applications. It has 25 participants and will
conduct activities in four States: Victoria, New South Wales,
Queensland and South Australia. Two government research
laboratories (CSIRO and ANSTO) have continued as participants in
the Centre, and its former network of research provider university
participants (Monash University, RMIT University, University of
Sydney, University of New South Wales) has been expanded by the
inclusion of the University of Melbourne, Swinburne University of
Technology, the University of Wollongong, the University of
Queensland, Queensland University of Technology and the University
of South Australia. For its planned pioneering research, it has
commercial partners that are early-stage high-technology companies
(Advanced Polymerik, Ceram Polymerik, Integrated Packaging, and
F Cubed), and innovative large companies (BHP Billiton, Ciba
Specialty Chemicals, Pfizer, SOLA, and Moldflow) seeking to

capitalise on the commercial opportunities that these more technically
advanced materials present. Other participants include the Australian
Stem Cell Centre, Birchip Cropping Group and the State of Victoria.

Throughout the operation of the Centre, the Governing Board has
taken a leading role in defining the Centre’s strategic direction and
guiding its operations. On 24-25 February 2005, the members of the
Governing Board and representatives of the other participants
attended a Planning Meeting held in Lancefield, Victoria. The meeting
assisted in finalising plans for: managing the current CRC-P for the
rest of the grant period; closing down the current Centre; and the
operation of Advanced Polymerik beyond June 2005. The attendees
also reflected on the lessons they had learnt about how best to
maximise the outcome of a CRC. This same topic was also
considered by the Technical Committee at its final meeting in June
2005, and the conclusions from the discussions held in both forums
have been summarised and will be conveyed to members of the
new CRC-P.

Annually all members of the Centre meet for a full day, and the
program consists of a keynote address by one of the Centre’s leading
researchers, presentations by researchers and students, and a
dinner which includes an address related to the objectives of the
CRC Programme delivered by an invited speaker. During the
reporting period there were two annual meetings. The first was held
in July 2004, with Professor Robert Burford (University of New South
Wales) delivering the keynote address and the invited speaker was
The Honourable Peter McGauran (Australian Minister for Science).
At the end of his presentation, the Minister awarded replicas of the
CRC Association Award for Excellence in Commercialisation, which
was won by the CRC-P and Olex in May 2004 for the development
of the ceramifying polymer technology. The replicas were presented
to the individual members of the team that contributed to the
development and commercialisation of this technology. The second
meeting was held in June 2005, where the focus was on highlighting
and celebrating the achievements of the current Centre at the end of
its funding period. Professor Robert Shanks (RMIT University)
provided the keynote address and the invited speaker was
Professor Adrienne Clark (University of Melbourne), Chair of the
CRC for Bioproducts, who spoke of challenges and successes in
commercialising technology.

Collaboration

Members of the CRC-P Governing Board attending the Planning Meeting at Lancefield



30

CRC for Polymers  Annual Report 2004-05

Collaboration

Professor Robert Shanks providing the 2005 keynote addressProfessor Robert Burford delivering the 2004 keynote address at the 
annual meeting

The Honourable Peter McGauran (Australian Minister for Science) with members of the team that developed the ceramifying polymer technology.
Back row: Dr Yi-Bing Cheng, Mr Graeme Alexander, Mrs Lee Russell, Professor Robert Burford
Front row: Dr Don Rodrigo, Ms Zenka Mathys, Minister McGauran, Dr Jaleh Mansouri, Dr Antonietta Genovese
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The Centre is structured to promote strong cooperative linkages.
The research facilities located at each node are largely
complementary, and the projects require the use of research
facilities at more than one node.

In coordinating research, the CEO is assisted by the leaders of the
research subprograms and the Technical Committee, which meets
quarterly. Progress on projects and management issues are
discussed at the Technical Committee meetings, and each project
team produces quarterly reports which are provided to Governing
Board members and discussed at each Governing Board meeting.
The quarterly reports describe achievements, difficulties and
progress against milestones.

The project teams typically meet monthly and these meetings are
frequently attended by the CEO. Those teams operating across
States have relied on a combination of face-to-face meetings, video
conferences and telephone conferences. Project teams also use
e-mail to help facilitate communication.

CRC-P researchers and students work across the research nodes
and have access to all the research facilities. Staff employed directly
by the Centre are based at a research node nominated by the
Centre, but are encouraged to be involved in more than one project
and to gain some additional research experience at a second
research node.

To aid communication, an electronic newsletter is regularly distributed
to all members of the CRC-P team to update them on Centre
activities and major developments.

EXTERNAL LINKAGES

Major overseas research facilities - including synchrotrons and a
neutron source - were used in the Centre’s Research and Education
programs.

The small angle and wide angle X-ray scattering (SAXS and WAXS)
instrument on the ChemMatCARS beamline at the Advanced Photon
Source (Chicago, USA) was used to investigate the crystallisation
kinetics of branched and unbranched PET as a function of
temperature and applied shear. These studies led to the investigation
of the crystallinity of PET in bottles used for carbonated soft drink
containers.

The Australian National Beamline Facility at the Photon Factory
(Tsukuba, Japan) was used in a study of the morphology of injection
moulded polypropylene.

The neutron scattering facilities at the National Institute of Standards
and Technology (Gaithersburg, USA) were used to investigate the
shape of deuterated polystyrene and polypropylene molecules
following a model injection moulding protocol, and structure of
chitosan gels for stem cell scaffolds.

Some beamline experiments were also conducted in the United
Kingdom by researchers from the Centre.

A postgraduate student exchange program with the polymer group
at Eindhoven University (Netherlands) is continuing.

Collaboration

Researchers Dr Inna Karatchevtseva (ANSTO) and 
Dr David Sutton (ANSTO) conducting a beamline 
experiment at Darsbury in the UK

Professor Adrienne Clark, invited speaker at the 2005 annual dinner
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Specified Personnel

Name

Dr I. Dagley

Dr E. Rizzardo

Prof. R. Shanks

Prof. R. Tanner

Prof. R. Burford

Assoc. Prof. W. Cook

Mr G. Alexander

Mr S. Wright

SPECIFIED PERSONNEL

Contributing Organisation

CRC-P

CSIRO

RMIT

The University of Sydney

The University of NSW

Monash University

Olex

CRC-P

Position in the CRC

CEO

Research Subprogram Leader

Project Leader

Research Subprogram Leader

Research Subprogram Leader

Education and Training Program Leader

Project Leader

Business Manager

Time in Centre (%)

100

30

41

40

35

30

100

100
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PUBLICATIONS AND PATENTS
PUBLICATIONS IN REFEREED JOURNALS
Bennett, A., Daivis, P.J., Shanks R. and Knott, R. Concentration
dependence of static and hydrodynamic screening lengths for three
different polymers in a variety of solvents, Polymer, 45: 8531-8540
(2004).

Crompton, K.E., Prankerd, R.J., Paganin, D.M., Scott, T.F., Horne, M.K.,
Finkelstein, D.I., Gross, K.A. and Forsythe, J.S.  Morphology and gelation
of thermosensitive chitosan hydrogels, Biophys. Chem. 117: 43-49 (2005).

Dai, S.C. and Tanner, R.I.  Anisotropic thermal conductivity of
polypropylene under shear, J. Rheol. Acta (in press).

Dean, K. and Cook, W.D. Azo initiator selection to control the curing
order in epoxy/dimethacrylate IPNs, Polymer International 53: 1305-1313
(2004).

Donovan, A.R. and Moad, G.  A novel method for determination of
polyester end-groups by NMR spectroscopy, Polymer 46: 5005-5011A
(2005).

Hanley, T.L, Skidmore, M.A., Davis, T.P., Such, G.K., Yee, L.H., Ball, G.E.
and Lewis, D.A.  The generic enhancement of photochromic dye switch-
ing speeds in a rigid polymer matrix, Nature Materials 4: 249 – 253 (2005).

Hanu, L., Simon, G., Mansouri, J., Burford R. and Cheng, Y.B.  
Development of polymer-ceramic composites for improved fire resistance,
J. Mater. Processing Techol. 153-154: 401-407 (2004).

Hughes, J., Shanks R.A. and Cerezo, F.  Characterisation of the
comonomer composition and distribution of copolymers using
chemometric techniques, J. Therm. Analy. Calorimetry 76: 1069-1078
(2004).

Mansouri, J., Burford, R., Cheng, Y.B. and Hanu, L.  Formation of strong
ceramified ash from silicone-based compositions, J. Mater. Sci. (in press).

Moad, G., Chong, Y.K., Postma A., Rizzardo, E. and Thang, S.H.  
Advances in RAFT polymerization: the synthesis of polymers with defined
end-groups, Polymer (in press) available on-line June (2005).

Postma, A., Davis, T.P., Moad, G. and O’Shea, M.S. Thermolysis of
RAFT-synthesized polymers.  A convenient method for trithiocarbonate
group elimination, Macromolecules 38: 5371-5374 (2005).

Postma, A., Davis, T.P., Moad, G. and O’Shea, M.S.  Approaches to
phthalimido and amino end-functional polystyrene by atom transfer
radical polymerisation (ATRP), J. Reactive and Functional Polymers (special
Ebdon issue) (in press).

Prescott, S.W., Ballard, M.J. and Gilbert, R.G.  Average termination rate
coefficients in emulsion polymerization: effect of compartmentalization
on free-radical lifetimes, J. Polym. Sci. Part A 43: 1076-1089 (2005).

Prescott, S.W., Ballard, M.J., Rizzardo, E. and Gilbert, R.G.  Radical loss
in RAFT-mediated emulsion polymerizations, Macromolecules 38: 4901-
4912 (2005).

Preston, C.M.L., Amarasinghe, G., Hopewell, J.L., Shanks R.A. and
Mathys, Z.  Evaluation of polar ethylene copolymers as fire retardant
nanocomposite matrices, Poly. Degrad. Stab. 84: 533-544 (2004).

Such, G.K., Evans, R.A, and Davis, T.P.  Control of photochromism
through local environment effects using living radical polymerization
(ATRP), Macromolecules, 37: 9664-9666 (2004).

Such, G.K., Evans, R.A, and Davis, T. P. Tailoring photochromic
performance of polymer-dye conjugates using living radical polymerization
(ATRP), J. Liq. Cryst. Mol. Cryst. (in press).

Sutton, D., Hanley, T., Knott, R. and Cookson, D.  Small-angle x-ray
scattering on the ChemMatCars beamline at the Advanced Photon
Source: a study of shear-induced crystallization in polypropylene,
J. Synchrotron Rad., 11: 1-3 (2004).

Tanner, R.I., Zdilar, A.M. and Nasseri, S.  Recoil from elongation theory
using general network models, Rheol. Acta 44: 513-520 (2005).

Tanner, R.I. and Qi, F.  A comparison of some models for describing
polymer crystallization at low deformation rates, J. Non-Newtonian Fluid 
Mech. 127: 131-141 (2005).

Tanner, R.I. and Qi, F.  A phenomenological approach to suspensions
with viscoelastic matrices, Korea-Australia Rheol. J. (in press).

Zhu, P.W., Tung, J., Phillips, A. and Edward, G. H.  Orientation distribution
of sheared isotactic polypropylene plates through thickness in the
presence of sodium benzoate, J. Appl. Phys. 97: 104908: 1- 6 (2005).

BOOK CHAPTERS
Shanks,R.A.Alternativesolutions: recyclablesyntheticfibre-thermoplastic
composites, in Green composites: polymer composites and the
environment, C. Baillie, Editor. 2004, Woodhead Publishing, Cambridge,
p. 100 -122.

TECHNICAL REPORTS ON CRC-P RESEARCH
Edmond, L., Kukaleva, N., Li, G., Moad, G., Nichols, L., Rizzardo, E. and
Simon, G.  Additives for interfacial modification of polymers: sixth report,
CRC for Polymers Technical Report, CRC-P-TR-063.

Field, G., Hopewell, J., Lau, A., O’Leary, J., Bhattacharya, S. and
Drummond, K.  Polyethylene compositions (blends for wire and cable),
CRC for Polymers technical Report, CRC-P-TR-031.

Hopewell, J., Drummond, K., Cser, F., O’Leary, J. and Shanks, R.
Polymer blends for film applications II, CRC for Polymers Technical
Report, CRC-P-TR-028.

Preston, C., Amarasinghe, G., Hopewell, J. and Shanks, R.  Advanced
polyolefin compounds, CRC for Polymers Technical Report,
CRC-P-TR-062.

Moad, G., Li, G., Burford, R., Campbell, J., Simon, G., Rizzardo, E. and
Nichols, L.  Additives for interfacial modification of polymers: seventh
report, CRC for Polymers Technical Report, CRC-P-TR-064.

CONFERENCE PAPERS
Burford, R.P., Karatchevtseva, I., Chaffey-Millar, H., Subekti, A.,
Shirdokar-Robinson, B. and Tan, S.  Organic-inorganic polymer hybrids
with controlled morphology, 27th Australasian Polymer Symposium,
Adelaide, November 28 – December 2, I1 (2004).

Campbell, J.A., Burford, R.P., Li, G. and Moad, G.  Characterisation of
the morphology of modified polypropylene, 27th Australasian Polymer
Symposium, Adelaide, November 28 – December 2, P57 (2004).

Cerezo, F.T., Preston, C.M.L. and Shanks, R.A.  Structural, mechanical
and thermal properties of poly(propylene-g-maleic anhydride) expanded
graphite oxide nanocomposites, 27th Australasian Polymer Symposium,
Adelaide, November 28 – December 2, P3 (2004).

Evans, R.A., Hanley, T.L., Skidmore, M.A., Davis, T.P., Such, G.K.,
Yee, L.H., Ball, G.E. and Lewis, D.A.  Lubrication and control of
nano-mechanical processes in polymers. Tailoring photochromism in
ophthalmic lenses, 27th Australasian Polymer Symposium, Adelaide,
November 28 – December 2, G1 (2004).

Genovese, A., Shanks, R.A., Mathys, Z. and Russell, L.  Silicone
composites for passive fire protection applications, 27th Australasian
Polymer Symposium, Adelaide, November 28 – December 2, P12
(2004).

Hanley, T., Sutton, D. and Knott, R.  Small angle x-ray scattering
investigation of shear induced crystallisation of poly(ethylene)
terephthalate, 27th Australasian Polymer Symposium, Adelaide,
November 28 – December 2, J1 (2004).

Healy, J., Edward, G.H. and Knott, R.B.  Residual orientation in injection
molding: a SANS study, ANTEC 2004 May 16-20, (2004).

Hodzic, A., Shanks, R.A. and Wong, S.  Effect of additives and processing
methodology in natural fibre composites, Modern Science of Advanced
Materials, MSAM 2004, Townsville, Australia, July 12-14 (2004).

Li, G. and Moad, G.  A simple 1H NMR based method for characterizing
the PEO block length of PEO based non-ionic surfactants, 27th
Australasian Polymer Symposium, Adelaide, November 28 – December
2, P53 (2004).

Publications and Patents
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Mansouri, J., Burford, R. and Cheng, Y.B.  Mechanism of ceramification
for silicone-mica composites, 27th Australasian Polymer Symposium,
Adelaide, November 28 – December 2, E3 (2004).

Mansouri, J., Burford, R., Cheng, Y.B. and Hanu, L.  Mechanism of
strong char from silicone-silicate based compositions, 40th IUPAC
International Symposium on Macromolecules; World Polymer Congress
(Macro 2004), Paris, France, July 4-9 (2004).

Meure, S., Burford, R.P. and Mansouri, J.  Intrinsically conducting polymer
colloids and composites, 27th Australasian Polymer Symposium,
Adelaide, November 28 – December 2, H1 (2004).

Moad, G., Dean, K., Edmond, L., Kukaleva, N., Li, G., Mayadunne,
R.T.A., Pfaendner, R., Schneider, A., Simon, G. and Wermter H.  Non-
ionic surfactants as intercalants/dispersants for polypropylene-clay
nanocomposites, 27th Australasian Polymer Symposium, Adelaide,
November 28 – December 2, B2 (2004).

Moad, G., Dean, K., Edmond, L., Kukaleva, N., Li, G., Mayadunne,
R.T.A., Pfaendner, R., Schneider, A., Simon, G. and Wermter, H.  
Non-ionic surfactants as intercalants/dispersants for polypropylene-
clay nanocomposites, 40th IUPAC International Symposium on
Macromolecules; World Polymer Congress (Macro 2004), Paris, France,
July 4-9 (2004).

Moad, G., Dean, K., Edmond, L., Kukaleva, N., Li, G., Mayadunne,
R.T.A., Pfaendner, R., Simon, G. and Wermter, H.  Novel copolymers
as dispersants/intercalants/exfoliants for polypropylene-clay
nanocomposites, Eurofillers 2005/8th European Conference on Polymer
Blends, Brugge, Belgium, May 9-12 (2005).

Moad, G., Dean, K., Edmond, L., Kukaleva, N., Li, G., Mayadunne,
R.T.A., Pfaendner, R., Simon, G. and Wermter, H.  Novel copolymers
as dispersants/intercalants/exfoliants for polypropylene-clay,
nanocomposites, Recent Developments and Applications, International
Polymer Processing Workshop, Melbourne, May 23-25 (2005).

Moad, G., Donovan, A.R., Forsythe, J, Groth, A., Iyer, V., O’Shea, M.S.,
Postma, A. and Tozer, R.D.  Designing polyesters for improved gas barrier
properties, 27th Australasian Polymer Symposium, Adelaide, November
28 – December 2, H3 (2004).

Moad, G., Postma, A., Rizzardo, E. and Thang S.H.  Advances in RAFT
polymerization, 40th IUPAC International Symposium on Macromolecules;
World Polymer Congress (Macro 2004), Paris, France, July 4-9 (2004).

Nisbet, D.R., Mollard, R., Gengenbach, T.R. and Forsythe, J.S.  
Interaction of embryonic stem cells with biodegradable substrates
– a protein absorption study, 27th Australasian Polymer Symposium,
Adelaide, November 28 – December 2, P39 (2004).

Postma, A., Davis, T.P., Evans, R.A., Moad, G. and O’Shea, M.S.  
Primary amine end-functional polymers by ATRP and RAFT, 40th IUPAC
International Symposium on Macromolecules; World Polymer Congress
(Macro 2004), Paris, France, July 4-9 (2004).

Postma, A., Donovan, A.R., Moad, G., O’Shea, M. and Davis, T.P.
Characterization of synthetic polymer end-groups by derivatisation
and NMR spectroscopy, 40th IUPAC International Symposium on
Macromolecules;World Polymer Congress (MACRO 2004), Paris,
France, July 4-9 (2004).

Postma, A., Moad, G., Davis, T.P., and O’Shea, M.  Synthesis of well
defined phthalimide and primary amine end-functional polymers by atom
transfer radical polymerization, 40th IUPAC International Symposium
on Macromolecules; World Polymer Congress (MACRO 2004), Paris,
France, July 4-9 (2004).

Postma, A., Moad, G., Evans, R.A., Davis, T.P. and O’Shea, M.S.  
Primary amine end-functional polymers by ATRP and RAFT, 27th
Australasian Polymer Symposium, Adelaide, November 28 – December
2, C1 (2004).

Postma, A., Moad, G., O’Shea and Davis, T.P.  Synthesis of well defined
amine end-functional polymers by use of phthalimide ATRP initiators
or functional RAFT agents, 40th IUPAC International Symposium on
Macromolecules; World Polymer Congress (MACRO 2004), Paris,
France, July 4-9 (2004).

Preston, C.M.L., Hopewell, J.L., Shanks, R.A. and Mathys, Z.  Halogen-
free fire retardant compositions containing ammonium polyphosphate
and expandable graphite, 27th Australasian Polymer Symposium,
Adelaide, November 28 – December 2, E3 (2004).

Shirodkar-Robinson, B. and Burford, R.P.  Characterisation of a high
temperature char forming polymer blend, 27th Australasian Polymer
Symposium, Adelaide, November 28 – December 2, D3 (2004).

Simon, D., Shanks, R.A. and Cerezo, F.  Surface roughness and
morphology of block copolymers thin films with different solvent and
substrate, 27th Australasian Polymer Symposium, Adelaide, November
28 – December 2, P30 (2004).

Such, G.K., Evans, R.A. and Davis, T.P.  Tailoring photochromic
performance of polymer-dye conjugates using living radical polymerization
(ATRP), 27th Australasian Polymer Symposium, Adelaide, November 28
– December 2, G1 (2004).

Sutton, D., Hanley, T., Knott, R. and Burford, R.P.  A small angle x-ray
scattering investigation of shear-induced crystallisation in polypropylene
homopolymers and impact copolymers, 27th Australasian Polymer
Symposium, Adelaide, November 28 – December 2, J1 (2004).

Tanner, R.I.  Rheology of Crystallizing Polymers, XIV International
Congress on Rheology, Seoul, August 22-27 (2004).

Tung, J., Simon, G.P. and Edward, G.H.  Studies of weld lines nylon
6 nanocomposites by synchrotron radiation, 27th Australasian Polymer
Symposium, Adelaide, November 28 – December 2, P70 (2004).

Wong, S., Shanks, R.A. and Hodzic, A.  Hyperbranched polyesters as
toughnessmodifiers inpoly(L-lacticacid)-naturalfibrecomposites,Modern
Science of Advanced Materials, MSAM 2004, Townsville, Australia, July
12 -14 (2004).

PATENTS
The following patents, based on research in the Centre, are in various stages 
of prosecution:

Acrylic dispersing agents in nanocomposites (Priority date: 24 June 2003).

Apparatus and method for predicting the properties of plastic parts (Priority date: 
3 March 2003).

Cable and article design for fire performance (Priority date: 31 March 2003).

Ceramifiable composition for fire protection (Priority date: 31 March 2004).

Dispersing agents in nanocomposites (Priority date: 3 March 2003).

Fire resistant silicone polymer compositions (Priority date: 1 August 2002).

Fire resistant compositions (Priority date: 17 October 2002).

High electrical resistance ceramifying compositions for fire protection (Priority date: 
31 March 2005).

Liposome formation (Priority date: 30 January 2004).

Masterbatch composition (Priority date: 19 May 2003).

Modification of polyethylene (Priority date: 19 August 2003).

Modified polyesters (Priority date: 31 January 1997).

Modified polypropylene (Priority date: 13 April 2004).

Natural fibre composites (Priority date: 13 August 2003).

Photochromic compositions and articles (Priority date: 30 April 2004).

Photochromic compositions and articles comprising polyether oligomers (Priority 
date: 30 April 2004).

Photochromic compositions and light transmissible articles (Priority date: 
4 November 2002).

Photochromic compounds comprising polymeric substituents and methods for 
preparation and use thereof (Priority date: 2 September 2004).

Polyester resins with improved properties (Priority date: 12 September 2000).

Process for increasing the melt strength of polypropylene (Priority date: 
19 January 1998).

Process for the preparation of polyolefin nanocomposites (Priority date: 
8 November 2002).

Treatment of polymers (Priority date: 6 August 2003).

Publications and Patents
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PRESENTATIONS
To facilitate communication of the CRC’s research, and to keep our
researchers well informed about advances in their fields of expertise,
the Centre supported visits by students, staff and participants to the
following: Annual Conference European Society of Rheology
(Grenoble, France); 6th Australasian Polymer Summer School (Sunset
Cove, South Australia); 27th Australasian Polymer Symposium
(Adelaide); British Society of Rheology Meeting (Cambridge);
Business/Higher Education Round Table (BHERT) IP Management
and Knowledge Transfer Symposium (Melbourne); 8th European
Conference on Polymer Blends (Brugge, Belgium); Gordon
Conference on Polymer Processing (Ventura, California); XIV
International Congress on Rheology (Seoul); 40th IUPAC International
Symposium on Macromolecules: World Polymer Congress (MACRO
2004) (Paris);43rdMicrosymposium:PolymerBiomaterialsBiomimetic
and Bioanalogous Systems (Prague); Modern Science of Advanced
Materials, MSAM 2004 (Townsville); Nanocomposites, Recent
Developments and Applications, International Polymer Processing
Workshop (Melbourne); Nanotechnology Developments, (Melbourne);
Rheology and Crystallization, Institute of Non-Newtonian Fluid
Mechanics Institute Meeting (Lake Vyrnwy, Wales).

PUBLIC RELATIONS AND COMMUNICATION
During the year print articles on the CRC-P’s ceramifying polymer
technology appeared in the following publications: tce magazine (p.
40, issue Dec04/Jan05) and Engineers Australia Magazine (p. 43,
issue 7, volume 77, July 2004). The technology was also described
in the following web site articles: Innovation in the face of fire (www.
voiceanddata.com.au); A$1.55 million funding to commercialise fire
protection materials (www.starfishventures.com.au); Trial by fire
(www.unsw.edu.au/research/res/resmag); Fired up over electric
cables (www.monash.edu.au/pubs/monash-news/august-2004).

LINKS WITH OTHER USERS
The Centre’s strategies for developing linkages with end users are
described in the Commercialisation section of this report. These
strategies are complimented by the promotional strategy which
includes the following elements:

• Website. The Centre’s website provides a focal point for infor-
mation on the Centre’s marketing and promotion. It averages
850 unique visitors per month looking at a total of about 2,800
pages, with approximately 40% from international origins. It is
updated on a regular basis and can be viewed at www.crcp.
com.au

• Polymer News. The Centre’s Polymer News newsletter
is a four-page coloured document which was produced in
August 2004 and November 2004. Polymer News has a wide
distribution list (1000 copies per issue), and is also mailed out
as an insert in the Plastics News International magazine. This
polymer industry magazine gets broad exposure throughout
Australia, New Zealand and South East Asia.

• Electronic Newsletter. The Centre produces an electronic
newsletter, usually on a quarterly basis. This is forwarded to all
participants.

Communication Strategy
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The research conducted by the CRC for Polymers on ceramifying
polymers won the 2004 Award for Best Collaboration involving a 
CRC at the Business/High Education Round Table Awards for
Outstanding Achievement in Collaboration in Research &
Development and Education & Training held in November 2004. The
named organisations on the award are: CRC for Polymers, Olex
Australia, Monash University, University of NSW, RMIT University,
CSIRO Manufacturing Infrastructure and Technology, and DSTO.
The commercialisation of this technology by Olex, and by the
resulting spin-off company, Ceram
Polymerik, was highlighted when the award
was made.

In February 2004 the Governing Board of
the CRC-P introduced the Chairman’s Award 
for Excellence in Commercialisation to
recognise project teams that had successfully
developed and commercialised technologies
to deliver products in the market place.
Members of four teams were presented with
awards by Dr Peter Coldrey during the year.
The first award was presented to the team
whose research has led to a product based
on technology licensed from the Centre to
Ciba. The second award related to the
commercialisation by Qenos/Orica of two
polymer compounds used in the production
of communication cables. The third award

was presented to the team behind the CRC-P’s spin-off company,
Ceram Polymerik, which successfully raised its first round of capital in
September 2004. The fourth award was made to a team that developed
a technology being used by SOLA in the production of spectacle
lenses.

During the year several members of the Centre gained well-earned
recognition for their achievements: Professor Tom Davis, a CRC-P
Project Leader from the University of New South Wales, and
Professor Barry Muddle, a CRC-P Governing Board member from

Monash University, became Federation
Fellows; Professor Sati Bhattacharya won
the RMIT Vice Chancellor’s Award for
Research; and Georgina Such and Dr John
Quinn (current and former PhD student with
the CRC-P) shared the Treloar Prize
awarded at the 27th Australasian Polymer
Symposium for the best oral presentation
by a researcher under 30.

Members of the team that received the Chairman’s Award for the PET modification technology licensed by Ciba: Dr Dirk Simon, Dr Graeme Moad, Mr Kelvin Davies, 
Dr Mike O’Shea, Dr Rudolf Pfaendner, Dr John Forsythe, Dr Ezio Rizzardo, Mr Lance Nichols,Dr Richard Donovan and Mr Gary Peeters

The Honourable Peter McGauran (Australian Minister 
for Science) presenting the CEO with the 2004 B/HERT 
Award for Best Collaboration involving a CRC

Grants and Awards
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Members of the team that received the Chairman’s Award for the development of compounds for cable sheathing and the cellular insulation of cables: 
Dr Predrag Micic, Dr Jefferson Hopewell, Mr John O’Leary and Professor Sati Bhattacharya

Chairman’s Award for creating the spin-off company, Ceram Polymerik, received by the responsible team:  Professor Robert Shanks, Ms Zenka Mathys, Dr Vanja 
Pasanovic-Zujo, Dr Christopher Preston, Mrs Lee Russell, Mr Brenton Fletcher, Dr Antonietta Genovese, Mr Warwick Freeland, Dr Kevin Thomson and Mr John Rakic

Members of the team that developed the technology used by SOLA in the production of sun lenses: Professor Tom Davis, Dr Fan Chen, Dr David Lewis and 
Associate Professor Wayne Cook
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Performance Measures

OBJECTIVES OF THE CENTRE

Income from contract research

Attendees at CRC-P seminars

Associate members

Companies receiving technical assistance 

RESEARCH PROGRAM

Ratio of core (strategic) to industry driven research

Journal papers

Conference papers/seminars/presentations

Technical reports

APPLICATION OF RESEARCH

Number of active patents

Promotion

- active web site

- newsletters (printed)

- promotional articles/media coverage

COLLABORATIVE ARRANGEMENTS

Percentage total resources provided by user participants

Percentage of projects with more than one research provider

Number of international collaborations

Percentage of journal papers with authors from more than 
one participant

EDUCATION AND TRAINING

Percentage of PhD projects with direct input from non-higher 
education researchers

Number of Postgraduate students

Number of SPUR/vacation students

MANAGEMENT AND ARRANGEMENTS

Leverage (for total Centre resources vs CRC Program funding)

Percentage of total resources provided as cash from participants

Number of full time equivalent researchers**

Annual review of projects by peers/participants

Percentage of project milestones reached on time

PERFORMANCE MEASURES

1999-2000
ACTUAL

$71,000

160

7

>41

2.5:7.5

17

37

9

3

Yes

2

5

31

77

2

65

37

8

16

2.5

23

25

1

80

* Long term targets.
** Excludes researchers contributed from industry.
† The Governing Board has made a strategic decision to no longer target contract research income.
 The Centre made a strategic decision not to pursue these activities in 2004-05.  

2000-01
ACTUAL

$57,500

218

7

33

2.6:7.4

24

49

16

4

Yes

1

0

39

92

4

45

31

12

14

3.9

15

34

1

91

2001-02
ACTUAL

$375,000

189

7

32

1:2

27

34

9

4

Yes

1

0

38

92

4

37

47

18

8

3.6

18

34

1

74

2002-03
ACTUAL

$466,000

240

7

27

2.8:7.2

21

21

8

16

Yes

2

20

35

82

2

19

38

26

8

4.3

15

34

1

81

2003-04
ACTUAL

$211,000

50

4

20

1:3.6

15

32

5

20

Yes

2

20

36

90

2

20

43

28

6

4.5

14

27

1

80

2004-05
ACTUAL

$495,000

80

0

0

1.6:8.4

22

32

5

22

Yes

2

2

40

86

1

50

43

28

4

3.8

15

24

0

79

2004-05
TARGET

0†

150

12

>30

3:7

24

24

5

4*

Yes

2

4

>33

>70

2

>50

>40

40*

8

>4

19*

>35*

0

>80
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Some of the targeted long-term outputs and outcomes from the
CRC-P (contained in Schedule 6 to the Commonwealth Agreement)
are compared with the actual values over the six years of operation
of the Centre (see table below).

ACHIEVED

Number of active patents

Number of technology licenses

Companies receiving technical advice

Journal papers/EFT* researchers/year

Conference papers/EFT* researchers/year

Technical reports/project/18 months

OUTCOMES

Income from IP commercialisation

Spin off companies (value of CRC-P equity)

Percentage of postgraduates employed by industry

Number of attendees at CRC-P seminars

SOME LONG-TERM PERFORMANCE INDICATORS OVER SIX YEARS: ACTUAL VALUES VS. TARGET VALUES

Achieved

22

5

153

0.7

1.2

1.2

$459,000

2 (>$3 million)

50%

937

Target

4

6

150

1

1

1

$800,000

1 ($300,000)

>50%

>860

* Effective full time equivalent.
 The Centre made a strategic decision not to pursue this activity.

Performance Measures

Transition Arrangements
Orderly transition arrangements, determined by the management
team in consultation with the Governing Board and the Technical
Committee, have been agreed and are being implemented. Research
projects were brought to an orderly conclusion in a managed way
that maximised their commercial outcomes. All the activities of the
current CRC-P were terminated at the end of June 2005. The
entitlements of staff members continuing into the new CRC-P were
carried forward with a matching transfer of funding. A number of
supported PhD students had not completed their studies and it was
agreed that the new CRC-P would accept responsibility, in
consultation with the relevant universities, for managing and
completing the funding obligations with respect to these students.  
The appropriate amount of money was reserved for transfer to the
new Centre to fund this obligation.

The existing CRC-P Participants had previously created a company
(Advanced Polymerik Pty Ltd) with the major role of managing the
commercialisation of technology emerging from the CRC-P.

To maximise the benefits of the technology developed in the
existing CRC-P it was decided that Advanced Polymerik would
become the repository of the intellectual property outcomes of the
existing CRC-P. The Participants of the existing CRC-P will be direct
shareholders in Advanced Polymerik and the company’s primary
objective is to complete the development of technology that is
not yet market ready. It also has the important role of managing
existing intellectual and industrial property licence agreements that
are already in place with commercialising companies. To fund its
activities, Advanced Polymerik will receive the royalties from
licences, and an initial amount of working capital has been invested
by the Participants so that Advanced Polymerik can pursue its
business plan.

Appropriate continuing insurance policies will be put in place.
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Financial Information

EQUIPMENT
2%

EDUCATION
9%

RESEARCH PROJECTS
75%

ADMINISTRATION
6%

COMMERCIALISATION
AND TECHNOLOGY 

TRANSFER
8%

CASH FROM
PARTICIPANTS
12%

IN-KIND FROM PARTICIPANTS
60%

CASH FROM
GRANT
24%

OTHER INCOME
4%

Financial reports have been audited by Deloitte Touche Tohmatsu and copies of the financial reports are available on request. 

CRC FOR POLYMERS 
FUNDING SOURCES 
1999 TO 2005

CRC FOR POLYMERS 
FUNDING APPLICATIONS
1999 TO 2005

WE SPENT:

Research Projects   $43.54m
Education     $  4.97m
Equipment    $  1.00m
Administration    $  3.69m
Commercialisation & Technology Transfer $  4.72m

Total     $57.92m

WE RECEIVED:

Cash from Grant    $14.00m
Cash from Participants   $  7.16m
In-kind from Participants   $35.06m
Other Income    $  2.61m

Total     $58.83m
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