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Introducing
ANSTO
From the Executive Director

The Australian Nuclear Science and Tech-
nology Organisation (ANSTO) is located
about 35 kilometres south-west of Sydney
and employs nearly 900 staff. ANSTO is a
multi-disciplinary organisation with expertise
in advanced materials, biomedicine, radia-
tion technology, environmental science,
occupational health and computing.

Corporate strategy identifies the commitment to applied as well as strategic
research, to the maintenance of nuclear expertise and facilities, and to strong
involvement with Australian industry.

As you read the following pages you will see that nuclear science and technology
has much to offer both industry and the community. For example, radio-
pharmaceuticals produced by ANSTO provide diagnostic and therapeutic
treatment for 250,000 Australians each year. Industrial interaction is being
developed with a variety of companies from high-tech small businesses to
international organisations. The type of interaction is tailored to meet our clients'
needs, and varies from joint venture operations to consultancies and contract
research projects.

I hope you can take advantage of the skills,
expertise and facilities that constitute a unique
national resource — ANSTO.

David J Cook
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ANSTO's Activities

fabove; ANSTO
laboratories at Lucas
He/g/its
fr/ght; HIFAR, the
larger of Ai'!5TO's two
nuclear research
reactors

In pursuing its Corporate Objectives, ANSTO:
• conducts research and development in applications of

nuclear science and associated technologies,
• engages in collaborative and contract R and D to effect

maximum technology transfer,
• sel's products and services related to ANSTO's activities,
• operates national nuclear facilities, such ar- the two

nuclear research reactors (HIFAR and Moata), and
• promotes training, provides advice, and disseminates

information on nuclear science and technology.

The bulk of ANSTO's research and development activities are
grouped under five programs, each with a Program Director:
• Advanced materials (Dr Adam Jostsons)
• Applications of nuclear physics (Dr John Boldeman)
• Environmental science (Mr Desmond R Davy)
• Applications of radioisotopes and radiation (Dr Clarence

J Hardy)
• Biomedicine and health (Dr Patrick M Kelly, acting)

All ANSTO activities are strongly outward-looking and
applications-oriented, and many have a strong commercial
core. The largest business centre is Australian Radiosotopes
(ARI), which markets radioisotopes, thoir products and other
services, principally for nuclear medicine, but also for industry
and research.
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Advanced Materials
The focus is the development of Synroc. a second generation
technology for the immobilisation of high-level radioactive
waste in a ceramic matrix. Three strands of this work are:
• the design of plant to make fully-radioactive encapsulated

Synroc on a semi-continuous basis,
• the operation of a non-radioactive pilot plant to demonstrate

production on a commercial scale, and
• international collaborative research on its structure and

properties (with and without radioactive content).

Since Synroc development is long-term, there is a second,
parallel aim to use this high-tech materials expertise now by
transferring it to industry, especially where new advanced
materials may bring value-added benefit to Australia.

Typical examples are the development of porous bioceramics
which release controlled amounts of an immunosuppressant
drug for use in heart pacemakers, high temperature
superconductors for electric power applications, and titanate
electroceramic components for ultrasonic phased arrays.

(top) Ceramic
components for heart
pacemakers
(above) ANSTO studies
remnant life of
industrial plant
(right) Automated
processing of Synroc

Another aspect of materials research is to develop
techniques to assess the "remnant life" of engineered
structures. Although developed initially for ANSTO's own
facilities (such as the research reactor HIFAR), the
technology is being transferred to non-nuclear areas, such as
coal-fired electricity generating equipment and electricity
transmission cables.

An even newer technology, plasma processing of materials,
aims to modify ceramics and metals by implanting ions in their
surfaces. This technique, a spin-off from former fusion
research, enhances the resistance to wear and corrosion of a
range of products, such as manufacturing tools and medical
implants.





•iomediclne and Health
The main objective is to develop nuclear techniques in
medicine, for diagnosis, therapy or prevention of disease.
Most of the traditional applications have used radiation from
selected radioisotopes made in a nuclear reactor, but some
new developments use neutrons beams, or radioisotopes
from other sources (such as a cyclotron). So widespread are
the techniques of nuclear medicine that, each year, 250,000
Australians benefit from ANSTO's medical products.

Innovative techniques are constantly under development,
such as the use of new materials (like monoclonal antibodies),
new uses for therapeutic radioisotopes (such as dysprosium-
165 and samarium-153), new approaches to cancer therapy,
and new insights into the complex biology of the human body.
These developments enable ever more sophistication in the
quality of the information gained or the efficacy of the
treatment.

(top) Human
chromosomes can
exhibit radiation
damage
(above.11 Nutritional
studies cover a range of
conditions
(right) Monoclonal
antibodies for nuclear
medicine
(right, below) Gamma
camera for nuclear
medicine

The possible effects of radiation doses in medicine are a clear
case for care in their use. ANSTO therefore has an ongoing
program of research in radiation effects in human biology, in
which the emphasis is on radiosensitivity and dosimetry.

Techniques in nuclear medicine which rely upon neutrons are
finding applications in monitoring nutrition. ANSTO's
developments focus on conditions such as long-term surgical
trauma and gross physical injury, and on many diseases,
including cystic fibrosis, chronic kidney failure, anorexia
nervosa, and AIDS.

The biomedicine and health program provides the basis for
new product development for commercial exploitation, which
is closely linked to the production activities conducted by
Australian Radioisotopes.
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Applications of

Radioisotopes and Radiation
Radioisotope and radiation technology makes significant
contributions to industry and provides substantial economic
and social benefit. Typical achievements are made through
better quality control, higher productivity, increased
efficiency, lower costs, and reduced use of resources.

Isotope and radiation technology also provides information
for better management of national resources (such as water
and soil.), and enables environmental tracing of numbers of
atomic species Ceither naturally-occurring or introduced by
man).

(top) Sere water /s
often many thousands
of yearb old
(above) AN5TO studies
blast furnace opera tion
(right) Sensitive
methods trace
pollution

ANSTO has considerable experience and an international
reputation in these areas. Its programs aim
• to devise and develop isotope and radiation techniques for

industry and other economically important sectors of the
community,

• to effect technology transfer by collaborative agreements,
consultancies or joint ventures,

• to apply the techniques to sterilisation, disinfestation and
product improvement of agricultural and horticultural
materials,

• to develop and apply the techniques to study problems of
national resources, such as artesian basins, water
pollution, soil erosion, and sedimentation in waterways

• to study the migration of radionuclides in groundwater to
better understand the behaviour of buried waste.

The application of isotope and radiation techniques provides
valuable information about the biosphere which helps in
assessing man's impact upon it and in preserving it for future
generations.
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Applications of

Nuclear Physics

(top) A scintillator
detects sub-atomic
events
(above) Analysis of
obsidian traces ancient
Pacific trade routes
(right, above) ANSTO
instrument for nuclear
safeguards
(right) Museum
artefacts yield their
secrets

Nuclear techniques of analysis offer extreme sensitivity,
elemental specificity, and new opportunities to solve old
problems. The techniques can be used to analyse large
artefacts and submicroscopic particles, flaws and inclusions,
surface layers and hidden structures, biologically active
molecules and trace elements. Some of the techniques use
charged particles, some use neutrons, and others use gamma
rays: the choice depends on the customer's requirement.

Fast neutrons enable bulk analysis to be performed on
materials as disparate as meat and concrete, the small angle
scattering of slow neutrons promises to be a powerful new
weapon in the analytical armoury, and ion beams have long
proved their worth in archaeometry, occupational health, and
environmental science.

ANSTO is establishing a neutron radiography service for
Australia. Neutron radiography is complementary to X-
radiography in that it enables light elements (especially
hydrogen) to be visualised rather than heavy elements like
lead.

ANSTO is also developing nuclear-based and laser-based
instruments for process control, and plans to establish a
national industry for radiation detectors and electronics.

In support of Australia's interests in nuclear safeguards,
ANSTO is developing instrumentation to monitor and
measure nuclear materials, such as plutonium and enriched
uranium, during their progress through the nuclear fuel cycle.
This work assists the International Atomic Energy Agency in
curbing the proliferation of nuclear weapons.
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Environmental Science
Environmental aspects of the uranium extraction industry
have long been a major interest of the environmental science
program. The objective is to devise methods of minimising
environmental and biological impact. ANSTO's role has
expanded into the study of many nuclear activities in
Australia and, more recently, into the study of other activities
Csuch as mining for copper) where ANSTO's expertise can be
put to good use.

A prime requirement in assessing environmental impacts is to
measure how and where pollutants are generated and how
they move in the environment. Another requirement is to
measure to what extent they are incorporated into the
biosphere, and to assess their impact on flora and fauna,
especially in food chains. This assists in deriving waste
discharge authorisations.

(top) Prawns are
assessed for their part
in food chains
(above) ANSTO has
much to offer in
rehabilitation studies
(right, above) Frogs are
sensitive ir.iiicators of
pollution
(right) New shoots of
water lilies are eaten by
some people

The impact of the uranium industry upon the environment has
been minimised by developing improved methods of ore
processing and waste management, and by involvement in
the rehabilitation of mine sites.

Protection of our environment is of national importance, and
in this matter ANSTO has considerable expertise, excellent
facilities, and access to powerful nuclear techniques. These
are being used by government and industry, in areas such as
mineral processing, ecotoxicology, pollution studies,
ground water studies, water treatment, waste management,
rehabilitating mine sites and deriving discharge limits .





Commercial Activities

(top) Some of the range
of API products for
nuclear medicine
(above) Portascan.
computer-assisted
non-destructive testing
(right, above) Cerenkov
radiation in an ANSTO
irradiator
(right) Gamma
radiography of turbine
blades

Many organisations have found that subcontracting parts of
their research and development is highly cost-effective. It
gives them access to specialist expertise and facilities, as
required and without the expense and delay of building up
teams of their own. ANSTO is Australia's leading organisation
in meeting these needs.

There are at least five ways in which ANSTO makes its
specialist expertise and facilities available: collaborative
research, contract services, access to national facilities,
sales of products and related services, and licensing of
developments.

Collaborative research and development can provide
participants with a valuable commercial edge over
competitors in the field of technology transfer. ANSTO
welcomes collaboration in ail its research and development
programs. Another ANSTO publication, the "Program of
Research", indicates the range of collaboration amonj details
of the research itself.

The Lucas Heights Technology Park has a start-up space
(incubator) which enables manufacturers to enter the
innovation process. Successful participants could expect to
expand into other parts of the Technology Park to
manufacture high-tech goods.

ANSTO has many contract services, such as neutron
activation analysis, neutron radiography, radiation
disinfestation and sterilisation, wear and corrosion
measurement, toxicity testing, information retrieval, non-
destructive testing, nuclear microanalysis, and occupational
health and safety.

Australian and overseas customers continue to receive
valuable benefit from ANSTO's radioisotope products and
services, especially in nuclear medicine and in industry. These
products are marketed and sold by a part of ANSTO called
"Australian Radioisotopes".





National Facilities

(top) ANSTO has
several electron
microscopes
(above) Silicon ingot,
doped by radiation, for
semiconductors
(right) Looking down on
HI FAR with its top plate
removed

At Lucas Heights ANSTO has some of Australia's best
national facilities for science and technology.

HIFAR, the larger of ANSTO's two nuclear research reactors,
is used to irradiate samples for radioisotope production,
neutron activation analysis, uranium ore analysis, or
transmutation doping of silicon, and to produce neutron
beams for neutron diffraction and small angle neutron
scattering CSANS).

A 3 MeV positive ion accelerator provides versatile facilities
for analysis by proton induced X-ray emission (P1XE), proton
induced g;amma ray emission (P1GME), Rutherford back-
scattering CRBS), channelling, ion implantation and surface
analysis. There are also two electron accelerators.

Non-nuclear facilities include electron microscopy, metal-
lography services, high vacuum technology services, various
centrifuges, specific-pathogen-free (SPF) rodents, nude
mice, a 1000-tonne hot press, a vacuum arc centrifuge, and
high precision balancing and vibration apparatus. ANSTO is a
NATA-registered centre for materials testing and inspection.
ANSTO's national facilities are complemented by computer-
enhanced design systems, industrial-scale engineering
•workshops, a sophisticated computing centre and fibre-optic
information network, and a well-equipped scientific library
with on-line access to several of the world's best data bases.
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