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Abstract

MINT has only one research ractor, i.e. TRIGA MKII reactor, equipped with various neutron irradiation
facilities such as rotary rack and rabbit system. Apart from counting facilities for NAA work, other
facilities available for the respective studies include facilities for neutron radiography and SANS At
Present most of reactor operation time has been utilized for samples irradiation related to the NAA
application. Majority of the samples are from MINT analytical chemistry laboratory where I and my
colleagues work, and the rest of the samples are from local universities. We do provide analytical chemistry
services for other government departments as well as private companies.

In order to improve the reactor utilization, the management of MINT has formed Reactor Interest Group
(RIG) at the national level in 2002, which embraces members from various institutions in this country. To
support the RIG activities, MINT provides seed funding to finance various activities for the reactor
utilization, which include financing project to make use of SANS, neutron radiography and radioisotopes
production (mainly for tracer studies carried out by MINT's tracer group) facilities, and funding for basic
study in BNCT.

1.0 INTRODUCTION

Reaktor TRIGA PUSPATI (RTP) is the one and only research reactor in Malaysia. It
come into operation in 1982 and reached its first criticality on 28 Jun 1982. RTP is a
pool type reactor, designed to allow greater flexibility in experimental works in the
core region. It uses demineralized light water as moderator to dissipate heat, high
purity graphite as reflector and uranium-235 as nuclear fuel.

The average neutron flux of RTP operated at maximum power of I MW is 12 x 1012

cm-2 S". Using a mixture of Am/Be as neutron source and four control rod to control
the fission reaction inside the reactor core, RTP produces free neutrons with energies
ranging up to 10 MeV.

These free neutrons produced in the reactor core are used in many research related
activities such as NAA, radioisotope production, neutron radiography and SANS.
Irradiation facilities available in the reactor core include central thimble (CT) located
at the center of reactor core, dry tube (DT), isotope production system (IPS),
cadmium cover iadiation tube, two triangle irradiation positions and hexagonal
irradiation positions.
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2.0 STATUS OF REACTOR UTILIZATION AND FACILITIES.

Throughout the year 2002 the reactor has been in good condition and ready to be
operated. The reactor however was closed for three months in August until
November for annual maintenance. Generally, the reactor was operated based on
user request typically 6 hours daily for 4 working days a week. Most of the time the
reactor is used for irradiation of samples for NAA work. However, a 2hours
operation time has been accomplished several times for the production of
radioisotopes such as samarium-153, phosphorus-32 and iridium-191 (iridium glass).
Status of related facilities around the reactor are as follows:

2.1 Small Angle Neutron Scattering (SANS)

The specification of the SANS instrument available at one of the beam port of the
reactor is given in Table .

Table 1: Specifications of the SANS facility at reactor TRIGA MINT.

Parameter Specifications
Beam tube Radial piercing beam port
Monochromator Three (double layer) set of ZYB highly Oriented

Pyrolitic Graphite (HOPG) Crystal
Incident wavelength 0.5 nm
Wavelength resolution 5.2%
Source to sample 1-4 meter
distance
Beam size at specimen 12 to 50 mm
Q range covered 0.000 < Q < 0036 nin.
Maximum flux 1.7 x1 4 n cm-" s -'
Detector PSD 128 x 128 pixeles; 0.5 x 0.5 cm element dim.,

approx.)

Even though the facility is ready to be used since 1997, the system needs to be
upgraded for instances to include automated beam stopper, liquid nitrogen top-up
facility and better neutron scattering software. Despite the setback the system has
been utilized to study several surfactant based colloidal samples including:
i. Samples which exhibit transition from worm micelle to spherical micelle

through doping process (by using surfactant and block copolymer) on
worm micelle system,

ii. Samples which show camera phase to micro emulsion phase transition in a
ternary system.

iii. Samples which have symmetrical transition of cubic phase for ternary
system.

iv. Samples of liquid crystal surfactant mixed with kaolinite clay to study
microstructure variation.
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Latest information I received showing that the upgrading of SANS facility is
starting and expected to complete end of 2003.

2.2 Neutron Radiography

The first facility namely NUR I was built as a test facility at the beamport #1
which is one of the radial beamports. It was a temporary facility for obtaining and
verification of data as well as calculation for a better facility. The experience and
data acquired were the used to construct a permanent facility for neutron
radiography named NUR 2 The construction of the facility was commenced in
1985. Both transfer and direct methods of NR can be done at the facility. At
present a radiography image is recorded using films.

The facility will undergo further development beginning of 2003. Example of
related project to be done is the development of a new thermal neutron
radiography facility that will include the follow up task as follows:
a) Beam port characterization, design, instrumentation, fabrication and testing.
b) Neutron collimator, shielding and design
c) Development of imaging system
d) Determination of neutron beam quality and evaluation of image quality.

2.3 Neutron Activation Analysis

The NAA is an analytical chemistry technique and the Analytical Chemistry
Laboratory of MINT operates the facility along with other complementary non-
nuclear analytical technique such as ICP-MS, ion chromatography, GCMS and
AAS. Neutron Activation Analysis pays an important role in the analysis of trace
inorganic chemical in various types of samples for various applications in
research as well as services. Examples of research undertaken with significant
contribution from NAA technique include regional IAEA projects on air pollution
trend in the region and marine environmental pollution. The Analytical Chemistry
Laboratory also received samples from other organizations in the country for the
elemental analysis. The non-destructive nature of NAA technique enables the
analyst to deal with material, which is difficult to make up into solution such as
industrial sludge, oil sludge, minerals and rubber products. The NAA can also be
used to validate analytical data generated by other analytical techniques.

2.4 Radioisotope Production

Radioisotope from elements such as Mo, 1, Ho, Au, r, Br, P, and Zn can be
produced in the RTP. Irradiation facilities for producing radioisotope available in
RTP are Dry Tube (DT), Isotope Production System (IFS), Rotary Rack (RR) and
Central Thimble (CT). The radioisotope production laboratory is equipped with
hot-cells and glove-boxes for handling various radioisotopes and for labeling
compounds and complexes.
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In nuclear medicine, radioisotopes such as 1131, Sm-153 and Ho-166 are used as
radiotheraphy agents. Due to low neutron fluxes some of these radioisotopes
ceased to be produced in the RTP facilities.

For radiotracer application, radioisotopes such as Au-198, Ir-192, Br-82, P-32,
Fe-59 and Zn-65 are produced using RTP irradiation facilities. These
radioisotopes are introduced as labeling agents into systems such as pipe ways,
river, underground water channel and air to mark the trajectories of these systems.

2.5 Education and Training

The RTP has also used for education and training for the following field of study:
a) Reactor physics and engineering
b) Reactor operation and maintenance
c) Reactor instrumentations
d) Reactor utilization

Reactor physics and engineering cover areas such as the study of reactor
behaviour, e.g. Neutron reactivity insertion, neutron fluxes measurements,
reactivity coefficients of reactors, criticality, transport and diffusion of neutrons,
reactor kinetics and thermal hydraulics. It also covers areas in theoretical
computations through the use of computer codes for estimating physical reactor
parameters and thermal hydraulic properties of the reactor.

Reactor operation modes include the start-up and shutdown procedure, steady-
state and square wave as well as core excess procedures. Reactor maintenance
includes reactor power calibration using doubling time method and inspections
and service of reactor components including the mechanical, electrical,
electronics and instruments of the reactor.

RTP is available to provide undergraduate as well as postgraduate students hands-
on experience in their field of studies, especially in reactor physics and
engineering and reactor operation training. The research reactor normally used for
basic training of reactor operators before advancing to a higher and more advance
level.

Even though there are many areas of R&D regarding the reactor utilization that
has the potential to be exploited, this is not fully utilized. As it is now, current
reactor utilization is low - require a lot of commitments in terms of human
resources and funding to propagate the R&D research reactor related activities.
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3.0 REACTOR INTEREST GROUP (RIG)

With the objective of arresting the decline of interest in the utilization of RTP, MINT
has initiated the formation of RIG in early 2000 and was formally launched at
national level on 25 Jun 2002. The group comprises members representing
stakeholders and/or those who have interest in the reactor utilization. The formation
of RIG will provide platform for the members to channel ideas and suggestions to the
management of MINT to improve the usage of the reactor and upgrade its system.

In the initial stage, the RIG activity members from universities academic staffs and
research institutes in Malaysia have been invited in the RIG seminar held on 25 Jun
2002 with the objective of identifying research activities to be carried out. The RIG
workshop was later held in Penang on 27-30 Aug. 2002 to detail out the proposed
research program. The proposed research program to be implemented in the near
future funded by the Ministry of Science, Technology and Environment include:

a) The application of nuclear and complementary analytical technique to health
related issue comprising the following research activities: Essential and toxic
metals in food of an average Malaysian Dietary intake, Characterization of air-
borne particulate particles in the assessment of air quality, Drinking water quality
and its health impact, Geochernical effects on ground water quality for use in
public drinking.

b) The application of isotope and tracer, comprising the following research
programs: predicting soil erosion using radioisotope technique and sediment
transport study at Sungai Kernarnan estuary.

c) In-core development facilities comprising the following research activities:
Development of neutron flux mapping display and TRIGA fuel management and
modeling.

d) Utilization of neutron beam for medical and industrial application (auxiliary/out
core activities) comprising of the following research activities: Development of
(thermal) new Neutron radiography facility, enhancement of SANS to include
beam port characterization, design, instrumentation, fabrication and testing,
Neutron collimator, shielding and design, development of imaging system and
determination of neutron beam quality, feasibility study on the possibility of
developing Prompt gamma NAA at RTP, and study on Characteristic of neutron
from RTP thermal column as part of design and feasibility study for BNCT.

4.0 CONCLUSION

At present, the reactor and facilities except for NAA are under utilized. The current
declining of reactor utilization will be overcame with the commitment from all party
concerned including the researchers involved from MINT and other research
institutions in the country as well as MINT's management and the Government of
Malaysia.
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