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1 Introduction

The TRIGA MARK II Research reactor at the Malaysian

Institute for Nuclear Research (MINT) was commissioned in

Jury 1982. Since then various works have been performed

to utilise the neutrons produced from this steady state

reactor. One of the projects undertaken is the development

and utilisation of the Small Angle Neutron Scattering

(SANS) facility.

The construction of SANS was initially proposed in

January 1986 aiming to provide Malaysian material

engineers and scientists a versatile probe for materials

characterisation, which based on neutron scattering

concepts. The construction commenced in 1989 and

completed by the end of 1994. From 1995-1996, many

testing have been conducted to verify the performance of

the system. Analysing real samples and related activities

on material and metallurgical studies have been pursuit

starting from 1997. This report highlights activities that

have been carried out in 1998. Two main areas are
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presented, namely, facility upgrading and data analysis

activities.

2 Facility Upgrading

The computer mother-board has been upgraded to

Pentium-II with 64 MB RAM and 6 GBytes hard-disk unit.

This will give user more processing power and faster

executing time for running data acquisition and treatment

programs. "Window" style input dialogue and output

display has been developed; the system is running in

MSDOS 6.1 version. Programs include the displaying of

scattered neutron data in two or three dimensional

isometric view and the user data acquisition control

parameters input.

3 Data Analysis

Modelling of scattering intensities has been started in early

March. The hard sphere particles model is currently under

investigation. MathCad mathematical package is used in

the models development. The simulation results are

compared with SANS data obtained from samples irradiated

at the facility.

Several surfactant based colloidal samples had been

irradiated. The samples were as follows:

(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 the Camera phase to
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micro emulsion phase transition in a ternary

system,

(iii) Sample which have symmetrical transition of

cubic phase for ternary system.

Samples of liquid crystal surfactant which mixed with

kaolinite clay to study its microstructure variation.

4 Further Improvement Required

The most complication problem currently encountered is

the contamination of fast neutron. Neutron counting at the

outside of the instrument is 20 n /s , which is higher than

the level permitted to radiation workers. The contamination

also will cause further complications as follows:

reducing the PSD life time

activating the sample

creating some difficulties in the determination of

beam centre

To minimise problems due to low neutron flux at our

facility, our study is focussed on

a) The development of high contrast sample - in order

to obtain a high contrast sample, we have proposes

the use of surfactant in preparing materials such

as nano-particle of semiconductoriceramic, nano-

particle of fullerence and its doping, preparation

and characterisation of ferrofluid and conducting

characterisation of any soft material (gel, polymer,

etc.)

b) utilising Bragg's scattering

c) exploitation of multiple scattering
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In term of computer controlled of the system and data

processing, the following works will be implemented:

a) on-line interfacing between the computer system

and the sample-changer, and the beam stopper

b) on line data analysis to determine the peak

location and plot the log-log or Guiner and Porod

analysis

5 Conclusion

The current status of SANS activities in Malaysia has been

presented. Many works need to be done for system

improvement before the system can be confidently used as

one of effective quality control tools in materials production

and engineering sectors.
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