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David H. Solomon

Introduction
The state of Vicioria has a land area of 228,000 square
kilometer and a populstion of 4, 100000, After the first landing
of the British in Sydivey, 1t wis decided to altempt the seitbement
on anather pan of the Australian coast and a senlement was
i

SOUTH
AUSTRALIA

NEW
S0UTH
WALES

* CANBERRA

VICTORIA

TASMANIA

2

Paolvmer News, 1995, Vol, 20, pp. 91 - 97
Photocopying permitted by license only.

Ezio Rizzardo

Cito Vogl

establishied in 1802 on Port Philip Bay. In 1835 the first
permancnt sctilement wis made @1 the preseat site of Melbourne
and shorily thereafier the place was named Melbourne. Tn 1851
the colony Viclona wos formed and separated from New South
Wales

Melbourmne is Australia’s second largest city and has today a
population of 3.000,000, It §s the major indusirial center in
Austrialia; it i the home of three major Universitics and many
povermmenial instiiutions.,

The University of Melbourne

TIII.' [..Iliu'rﬁ'l‘-;l:i' II"- h’i{';l"lllf”l_‘_
established by an Act of the Viconian
Parliament in 1853, was officially
opened in 1855, Al the cercmony were
ils first three |_'||IIt-l:'|-)-\,'l.!1- and 16
students. [E was Yigtoria®s first
university and Australin’s second

The LUiniversity has achicved miuch
in 139 vears, amply living up 1o jis
moto: Postera Crescam Laude (1 shall
grow in the esteem of foture
generations). It has won warld
recagnition for excellence and achievement in education and
Gradusies and former students have eamed distincrion

THE UNIVERSITY
OF MELBOURNE

rescarch
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University of Melbourne

in the professions, the sciences, politics and the arts.

The University of Melbourne undertakes tcaching and
research programs for some 30,000 students, supporied by
almost 5,500 staff. As one of the largest Universities in
Australia, it covers a very diverse mnge of disciplines.

The Faculty of Science 15 one of the University’s largest
facultics and has some 3,000 underpraduste and posigraduale
students, There are four schools and seven departments, some of
which include the Schools of Chemistry, Earth Sciences,
Mathematics Sciences and Physics, and the Depanmenis of
Genetics, Statstics, Oplometry and Zoology. The Faculty
provides integrated programas of teaching, postgraduate training
and community service, all of which are based on a solid
foundation of research in both ihe pure and applied sciences.

The School of Chemistry is one of the oldest in Australia.
The first lectuies i chemistry ot The University of Melbourme
were given in 1836, Since those carly days, the School has
grown and developed, and is now a large depantment within the
University s Faculty of Scicnce, There arc about 1,800
undergradoates enrollied in Chemistry, and simost 100 gracuate
students enrolled in MSc or PhD programs. The School is headed
by Professor DLH. Solomon, an established scicntist with an
international high reputation, who joined the University in July
1990 afier extensive expenence in industry and av CSIRO.
Waorking in rescarch in the School are more than 35 academic
scientists. The rescarch ficlds span the traditional disciplines of
anganic, inofganic and physical chemistry, a3 well 8¢ theonetical,
analytical, marine, and polymer chemistry,

The School, like many organizations, has recognized the need
to bring more focus 10 s work, and to update i facilitics 1o
maich world standlards. Recently, a number of changes have boen
made to both modermize the facilmes and to locus the research
elforts, This has invalved progressive upgrading of the School's
labhoratorics and equipment, and recruitment of academic
scientist with a strong research profile who are expected 1o
reinforee work in key areas. In addition, sironger links are being
baill with ather research activities around the world and
increasingly contact is being established with the end-users of
much of the reséarch, i.c. indasiry,
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Al the Campus of University of Melbourne

The Advanced Mineral Products Research Cenfer-AMPC-
{an Awstralian Rescarch Council Specinl Rescarch Center), s an
.Ih!l:h.llﬁ-\!!.FIL:il'l_lr.\ initiative belween (‘h-cmi.\l.f:u, Chemical
Engincering and Applied Mathematics, and has its central office
and management team located in Chemistry. Thix Special
Research Center, one of only 2 at the Umiversity of Melboume,
and 20 nationwide, is 0 major grouping of sinfl and research
stucbents. The focus of the Center is towands basic research in
suppart of the value-added product goals of the Australian
Minerals Indusury.

The School of Chemistry 1= keen to develop stronger links
with indusiry in the area of collaboraiive research. The School
sees ihe benefits of this as follows: Aj to provide challenging
research al the PhD level: B.) to link feszarch o industey end
user and C.) 1o assist indostry 1o resolve problems/improve
processes over the longer term and, therefore, 1o baild or 16
retain its competitive position.

The School currently does collaborative research with a
number of industry partners in the oil, mining, and chemecal
wectors, These partners include Comalco Aluminum Lid., [C]
Australis Limited, Duluxy Australia. {iiudipud'l." Lid. snd Saola
International Holdings Lid. The rescarch takes a variety of
forms. from support of a PhD rescarch student on a nominated
project. o setting up collaborative teams of rescarchers from
mndustry and the University, with equipment and suppor staff.

There are a number of mechanisms in place to encouUrage
collaborative rescapch between the University and Industry,
These include significant grants from Government which puts



matching funds into research behind indusiry and University
moncy. and scholarships for stwdents working on indusiry issues.

The School of Chemistry @ the University of Melbourne
has. for many years, had a broad interest in Polymer Science,
Aspecis of Polymer Science were taught as parts of a wide
varicty of courses, for cxample, kinetics and mechanism,
industrial chemistry, and inorganic networks, In recent years amd
with the appointment of Professor Solomon as Head of the
School, the teaching and research have become much mone
focused, All students study Polymers 1 the third vear and , in the
Honors coarse, Polymer Science is a compulsory subject

The main rescarch groups are focused on the Plhorophysics of
Palymers, Mechanistic studiex which aim to relate the synthesis,
structure and proporics. new ofgamic/norganic macromolecukir
structures and interfacial studics, Mosi of these arcas aliracl
significant support from Awstralian indusiry and from
Governmenl research granting bodies.

The number of students clecting 1o study for higher degrees in
Chemistry where the research thesis i polymer related has
increascd dramatically in the last five years. Al present, there are
approximately 200 PhD and 5 Honors students studying polymer
relaied topics.

Polymer Science al the University of Melbourne

Polymer science af the Universitly of Melboarne is
concentrated in the School of Chemistry, whine head is David
H. Saloman, 1C1 Ausi-Masson Professor of Chemistry, He is
mterested in the synthesis of new monomers for use in optical
benses, paricularly, the synthesis of unsaluned molecules which
will produce improved lenses over the currently used
dialividiethylens glvcol carbonate type matenals. The chemistry
of phenol/formaldehyde/furfuryl alcohol systems used in the
manufacture of aluminum is also being studied. These
investigations range from attempting to detail the chemistry thar
occurs between the three components and relating this to
structure in the final graphitized cathode.

The detailed mechanism of free radical ]m!}u:u;'ri:a;lil:sn. mn
panicular, methacrylonitrile and cyano radicals and their abality
o react throogh either the carbon or pirrogen radicals 13 being
studicd, Novel cross linkers for polymers used in electrophoresis
are being investigated: this work invelves the synthesis of new
cross linkers for acrylamide, the preparation of clectrophoresis

AS$ 10 Polymer Bank Note

gels, the comelation with structure and the ability of these gels to
separate profeins, Synthesis of microgel polvmers and their
properties is also being studied.

David Solomon was also involved i the development of the
new AS 10 polymer note which was designed by the Melbowrns
based designer Max Robinson.

Kenneth FP. Ghiggino,
Associate Professor and
Reader is interested in
Fli:llnFl]'l"_.'m:il;\ il P'hulu-
chemistry of Polymers, in the
study of encrgy relaxation,
conformation and mobdlity in
natural and - synthetic
macromolecules. in pholo-
polymerization processes and
i lechnigues that include
picosecond and lemtosecond
speciroscopy. fluorescence,
FTIR, KEaman and laser light
scatfering. His most recent
investigations include the
mechanisms  of energy
migration, excimer formation and enerpy Lrapping in
photoimadiated aromatic polymers. Swdies of polymer-polyvmer
interdiffusion using Muorescence probe techniques are also of
greal inerest as are the myvestigation of molecular motion in
palyetectrolyies and polymer complexes using time-resolved
Meorescence anisolropy measurcments and the mteraction of
inorganic bons with polyelectrolyvtes, the phompolymerization of
dimethacrylates and the photodegradation mechanisms of scrylic
coatings.

Graeme J. Pratt is studying molecular and segmenial motions
in solid polymers, their correlation with physico-chemical
sinsciure, UV-radiation and environmental faciors. Investipations
of the diclectric properties of solid polymeric materials,
especially of commercial polycarbonale homopolymers and
blends ane of particular inberest.

|
Kenneth P. Ghiggino

The Royel Melbourne Institute of Technology

Ihe Koyal Melbourne Institate of Technology (EMIT) was
established in IE87. The main campos is in the center of
Melbourne with another major campus
at Bundoora (20 km norih-cast) in
addition 1o smaller campuses, With its
combined campises il has the largest
sudend populiation {40,000 students) of
the Awstralian universities. It is
cumently {1984} the University with the
highest number of first and 1oial
preferences for new student applications
in Yictorin, RMIT s distinctive mission

RMI

lmstitate of Technology
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RAMIT frown Swanston Str. Facully of Applied Science

commits it (o being a university at the forcfront of techrical and
profcusional edocation that develops poople lor employvment, and
to undertaling research programs that address real-world fxsues,
RMIT has a tradition of vocationally eriented courscs and
applied reseanch in the arcas of science and engineering. Many
projoects are camiod oul in collaboration with indastry and there is
culemive lechnical comuliaton with ndustry. The oily campus
is closely linked with the central busincss district and downtown
shapping precinet of Melbourne.

Polymer rescarch at RMIT ix a joint activity of the Applicd
Chemistry Dept (thermal analysis, FTIR. NMRE, microscopy,
simulation and physical properties), Polymer Technology Centre
{mpection molding, ¢xtrusion, torgque rheometny, other procesing
amd testing) and Rheology and Marerials Processing Cenire
{steady state and dynamic rheology). Personnel consist of 7
academic stafl {Profedion Sath N, Bahitacharva and Edwarnd |
Kosior, Associate Professor Robert AL Shanks, Anhur P, Francis,
Geaeme Churchward, Dr. Chattarong Boontanji and Dr. Johao
O’ Donnell), § rescarch fellows (Dr Grueme J. Field, Dr Don
Perera, Dr. Long Yu, Dr Feras Rasoul, Andrew Chryssj, 2
technical officers and 30 graduate stedents. RMIT polymer
researchers are members of the Cooperative Research Centre for
Polymer Blends, an Australian Government and indusiry funded
spocial centre, Other polymer rescarch at RMIT & undenaken by
Actrospace Engineering, Design, Mechanical Engincening,
Applied Physics and Textile Deparimenis

Current rescarch areas are! polymer blends expecially blends
of polyolefina and the application of compatibilircrs, toughcning
mechanivms, morphology and rheology. synthests of modified
hydrogels, surface modification of recycles crumb rubber and
envlrusion of form reverse rubber composiles. computer
simulation of polymer properties, synthesiz and rheology of
branched polyesters. synthesis of amphotenc ion cxchange
resins, and ab<orptive polymeric sensof uamg pieso elecific
quaAn.

M POLYMER NEWS, Vol, 20, No, 3

Special projects are undertaken for the polymer
wdustry on a regular basis, Companses are invalved in
¢lose collaborations for individual projects or i loager
term strategic alliasnces. A very large number of shorn
term projects and contracting of facilities take place
with industries ail over Australia. Shon courses in
processing of polymers, pelymer rheology. thermal
analysix, and ncar mfraned spectroscopy and molecular
spectroncopy have recently boen held

Roberr A, Shanks, Associalie Professor of Palymer
Science. in conjunction with Anhur P. Francis, Dr Don
Perera and D Long Y. is mvestigsting microntructure
and propertics of pohvmers, polvmer blends and alloys,
thermal analysis, microscopy and FTIR of polymers,
synthesis of modified hydrogels, sensor polymers and
specific on exchange resins. computer simulation of
polvmers and their propertics. Some of their many
projects include preparation of new polypropylencs
with increased toughness. video image analysis of
polvpropvlene crystallization. grafting of symthelic
polymers into wool and atomic force microscopy of
wool fibers under varous environments.

Sati N, Bhantacharya, Professor of Chemical
Engincening. in conjunction with Dr. Groeme J, Field,
Dr. Chattarong Boontanji and Dr. John O'Doancll, is
involved in the study of polyolefing and polyolefin
blends and their rheology. O particular interest 1 exiensional
rheology of polyolefins and its application 1o blown film
extrusion, Accelerated degradation of polvolefins, resctive
processing and the crosslinking of polyethylenc are other
research activities, The rheology of groap rubber Nilled
pedyvolefing i being studicd as pant of a cooperative project

Edward I. Kesior. Director of the Polymer Technolog)y
Centre. in conjunciion with Dr. Feras Rasoul and Gracme
Charchward, is cxamining processing of polvmens by injection
molding and exiresion. computer modelling of processing, melt
theology of polymers.,

Graeme J. Field s involved in the sudy of polyoleling and
polyolelin blends, their polymer rhoolozy (including extensional
rheology) and the processng of polymers. His other intenesis
include accelerated degradation of polyolefing, renctive
processing, blown flm extrusion of pelyethylene and the
crosslinking ol polyethylene.

Specific projects inglude stress whiteming resntance of
polypropylene, recyeled tire crumb as a filler in thermoplastics,
recyeling of polvmers, and technical consulation for industry.

Menash University

Monash University was caablished by proclamation under
an Act of parliament of Victona in 1958, It was named after Sir
Jobn Monash (1865-1931), a distinguished engineer, lawyer and
soldier who commanded the Australian Forces in France in
Waorld War |. As a scholar and 3 man of action be evemplified
the University’s motto, Ancova fmparo, a saying atinbuted 1o
Michelangelo that means 1 am still bearning ™.

When teaching began in 1961, the University consisted of the
faculties of Arts, Econmmics and Politics. Engineening. Medicine
and Science. The faculties of Education and Law were added
laker,

Froem the initial enrollment of 363, the University's siudent



Monash University

populstion grew mpidly, By 1966 i had reached 6,000 and by
1972 it was 12000, in 19590 Monoash merged: with Chisholm
Instituie of Tec]hl'lnhlg}- inow the Caufield L‘.'iLrl:lpu.-l and the
Gippsland Institute of Advanced Education (now Monash
University Gippsland campus). o May 1992 the Universily
merged with the Vicionan College of Pharmacy.

Todoy Monash has mone then 4000 stafl and studenis on its
campuses at Clavion, Caulficld, Peninsula (Frankston), and
Parville {Victorizn College of Pharmacy). It has 10 faculiies:
Arnts, Business and Economics, Engincering. Law, Medicine,
Pharmucy, Professional Studies and Science,

Department of Materials Engineering

The Depariment of Materials Engineering at Monash
Universily was established in 1970 as Australia’s first
depariment in that branch of Engincering, In 1991 the
Department comprised of 14 full-time academic stafl. 15 suppon
stalt, 8 research lellows, 40 praduate studenis and 20
undergraduates, In 1989 the Department was instrumental in
estahlishing a Center for Advanced Materials Technology.

Cooperalive Research Cenfer for Polymer Blends

Depariment of Materinls Engincering, Monash University,
“"q']hrlll_lml Reansigh. If_l;|_'LIn|1_ Wi 2168
Alasiair MeKee, Direcior: Alan Robinson., Assisiant

Drirecior.

The Center has been established by the Federal Government
as the national focus for excellence in research, rechnology and
education m the field of polvmer blends and alloys: The Center
combines the resources of the CSIRO Division of Chemicals &
Polvmers, Manash University  Materials Engineering
Department, RMIT Faculties of Engineering and Applied
Science and the School of Mechanical Technologv. 1CI
Operations Pty Ltd., Huntsman Chemical Company Australia
Limited, DSTO Australia {Materials Research [aboratory), Cray
Rescanch (Aust) Pry. Lid. and the Plastics Indusiry Association
Inc.

The Cenier is providing a focus in Australia for ithe
development of advanced polymer blends, processing
technologies and skalls encompassing Lhe whole product life
cvele,

The main program arcas are: 1) The design and production of
polymer blends components. including the syothesis of
compatibilizers needed 1o achicve the desired alloying effects
amd the development of novel poivmers with specific propertics
1o b blended with commodity materials. 2.0 Processing and
propertics of polymer bBlends, investigation of microsinciures,
flow behavior, effects of flow on development of morphology
mcluding dependence on compatibilizers and other components;
computer aided lechnigues i polymer blend technology. 3.)
Recyeling and environmental contral, designed to redice the
amount of polymers going o waste by developing reusc
srategies: and 4.3 A multi-faceted education program that
supports the Australian polymer industry, seeks 1o develop
Australian scientific capacity strengthens linkages between
industry and research bodies,

Department of Materials Engineering, Polymer
Materials Science and Engineering Group

A Polymer Group exists within the Department of Muateriaks
Engineering which also has metialargical ceramic and corrosion
engineering, fracture and plasticity, and clectron microscopy
groups. The Depanment is imvolved in undergraduse teaching,
contmumg education research, consulting work and cooperative
research with the CRC for palyvmer blends wark, In 1993, the
group activities included the following scientists: WL Cook, M,
Forsyth, A. Goodwin, G, Edward, G.P. Simen, AJ. Hill, 12
Postgraduaic Research Scholars, 3 Research Assizinis,

The research activitics are in a.) Blends of engineering
polvimers, including main cham' Iguid crvsialline polyvmers; b.)
Stress relaxation in cross-linked polvethylens; c.) Mechanical
applications; d.) Structure morphology relationships in
crystalline polymers; &) Toughening of thermosetting and
thermoplastic polymers: F.) Adhesion of low sorface energy
materials; g.) Wear of palvmers (polyurcthanes).

Other areas of rescarch include: Side-chain liguid cryseal
polymers (synthesis. dielectricioptical, devicesk Coatings for
mid-infrarcd optical Oibers: photopolymerization Kinetics,
kmnetics of network formation, solid polymer clectrolyies, solid
state NMR, free volume i polymens, siress cormosion cracking in
polymers, dielectric propertics of polvmers, biomedical
pelymers, particulate-filled polymers, non-linear optical
polymers, conductive compaosites.

Physical aging of glassy polymers, high performance
polymers, including PEEK blends are also being studied.
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Kevin R. Chymoweth. Senior Lecturer in Chemistry is
interested in Polvmer Blends Studies of miscibility and partial
miscihility in blends: synthesiz and characterization ol
compatibilizing agents and their resctions with blend
components and analogues; crvstalline phases m blends and the
influence of pamial miscibiliny on crystallizazion behavior.

He is also working on Properties of Thermoplastics
Polvurethane Elastomers; synthesis and characterization of
polvurethanes with behavior of polvercthanes and chemical
maodification of polyureithane clasiomers for improved
mechanical behavior. In Polvmer Degradation his group 1s
investigating the volmile products from polymer combustion
using GD-MS, GD-FTIR and application 1o domestic materials.

Grakham H. Edward, Sentor Lecturer in Materials
Engincening is investigating &, ) Mechanizm of Deformation and
Fracture m Polymers, the development of microstructure based
models relating stress, strain rate, temperature and
microstructural parameters in order 1o predict the mode of
deformation, damage and frsciure of a polymer under a given sel
of conditions. Experimental testing ol polymers, varying
erystallinity, plasiicizer content. elc. 1o compare theoretical
predictions with observed befavior, b Design and Visoelastic
Manerials, the vse of visoelashic specira 10 model material
behavior with regard 1o post mold shrinkage and Dnal
mechanical propertics; ¢.) Polvmer blends, the chasacterization
of the phase struciure in polvmer blends using techniques of
SAXD and DSC, and the relationship of properties of hlznds o
structune: d.) Processing and Treatment of High Stifiness Fibers,
the prodection and post-drawing (reatment of high stffness
pelymeric fibers, and their wilization in composites; ) Fractore
Characterization of Ductile Polymers, the investigation of
fracture prediction in thin slhell polymer articles and the
appropriate charactenzation of these materials.

Wayne D. Cook, Senior Lecturer is working on 2.) Network
Formation, the study of polymerization kinetics and corelation
with mechanical properies: Kuielic modeling of nétwork
formation, particularly diffusion controlled regions;
characterization of pre-gel and notwork struciure osing sol-gel;
degradation analysis and rheology: b.) Polymer Blends, the
correlation of blend morphology with thermal behavior and
processing rheology; c.) Rheofogical and Relaxation Behavior of
Polymers. the relstion of rheologicil and visoclastic parameters
to polymer architecture: identification of melecular motions
invoalved in viscoclastic processes; effect of crosslinking on
properiics; d.) Photopolymerization, spatial effects of non-
uniform irradiation: photopolymerization kinetics and
mechanisms; e.) Fraciure, measurement of Fraciure toughness
and relation to melecular structure and morphology: £.)
Biomcdical and Dental Polvmers. the comelation of structure
with propenics associated with the intended applicaion,

Andy A. Goodwin, Lectarer in Materials Engineering is
working on a.) Phvsical Aging of Polymers, the expernimental
observation of strectural relaxation in glassy polvmers using
calorimenry, stress relaxation and creep; comparison of
expenimental hehavior with theoretical predictions of relaxinon
parameiers; effect of siructure and morphology. on physical
aging. b} Polymer blends, the investigation of blend miscibility
amil the analysis of experimental dia using various equations
relating Tg (o composition; stnecture/property relationships in
polymer blends. c.) High Performance Polymers, ose of high
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performance thermoplastics and the thermoscts in antomotive
and acrospace applications curing of bismaleimides and
processing of compoesies by resin irensfer molding.

George Phiflip Sirvon. Senior Leciurer in Polymer Science
and Engineering is mvyestigating: u.) Polvmer Blends, the
mechanical, morphological and rheological propenies of a range
palymer biends including components such os polyolefins, liguid
crystalline polymers, polyuréthanes. polycarbonate and
engineering polvmer biends; in general he is interested in the
molecutar relaxation properiies of miscible, immiscible and
compatibilized blends (dielectric and dynamic mechanical
analvsis) and in the effects of aging and annealing, he is also
interested in free volume measurements: b.) Liguid Crystalline
Polymers, the investigation of both main chain and side-chain
ligquid crystalling polymers,

Muin chain LCPs is being investigaled are commercial
materials and the relationship between rheology-morphology
processing 15 being investigated. In addition their: propertics as
blends {compatibilized and uncompatibilzed) are being
examinecd, Sidechamn Liquid crystalline polymers for
opteclecironic uses (non-linear optics, optical information
storage) arc being synthesized and studied with thermal, optical
and dielecine lechnigues; ¢ Parliculate Polvmer Composites:
composiles with ceramic perlicles are being examined for two
main applications—as hiomedical prostheses and as passive
damping devices for machinery; d.}) Toughening of
Thermosatting Svsiems: thesmoseiming svalems (predominantly
epoxy and unsaturaied polyester resin materials) sre being
wughened by the addiion off thermoplastics, core-shell polymers
amd by copolymerization, In addition, cure monioring of these
materials is being done by dieleciric, thermal, dynamic
mechanical and near-1R spectroscopy 1o undersiand the
developmg network struciure 15 a function of cure conditions.

Anita J. Hill, Senior Lecturer is investigating the physical
aging mechanism in glassy polymers. She is studving
particulary: a) Free Volume in Polymers using positron and
annihilation lifetime speciroscopy to examing free volume in
homopalymers and blends; examining inerfacial free volume in
semicrystalline polymers and immiscible blends and comparing
the relationship of free volume, chain mobility and properies; b.)
Morphology of Phase Separated Polymer Systems, investigating
the effects of chemistry and thermal history on the morphology
of phise scparaied svsiems using small and wide angle x-ray
scatterimg, transmission clectron microscopy. "H and "C solid
stule nuclear magnetic resonance, differential scanning
culorimetry and positron annihilation lifetime spectroscopy 1o
determine ihe relationship of morphology and mechanical
properties; c.) Stress Corrosion Cracking of Reinforced Polymer
Resins. examining the effect of cure history on fracture
ioughness and environmental siress cracking in resins and
composites: d.) States of Water in Polymer Gels, examining free
wnd bound water in polymer hydrogels to relate the stiles of
water to U gel properies.

Maria Forspih, Leciurer is interested in conductivily and
diglectric properies of both jonic and electronically conduscting
polymers and composites. Compuier simulation of molecular
structiures amnd dynamic, nucleation and crvstaliioion Kinétics in
pelymers and unstable glisses are also being invesuganed, Work
in the arca of conducting pelymers is focusing on an
understanding of the onic conduciion mechanism in polymer
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