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Abstract 

 

Evaluation has been made to data of irradiated samples for the type of sample requested for 

activation at RTP. Sample types are grouped with percentage of total throughputs to rule out 

the weight percent of every respective group. The database consists of radionuclide inventory 

of short and long half-life and high activity radionuclides such as Br and Au have been 

identified and that database has been constructed using a user-friendly Microsoft Access. 

Through this, trend of gamma exposure will easily be evaluated at experimental facilities and 

could ensure radiological effect towards safety and health is limited per Radiation Protection 

(Basic Safety Standard) Regulation 1988. This database places an important parameter to 

improve management system in acquiring information of the samples irradiated at RTP and 

will enhance the safety assurance and reliability of the experimental design basis. 
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INTRODUCTION 

 

Reactor TRIGA PUSPATI (RTP) is a 1 megawatt pool-type research reactor. Its first 

criticality occurred in 1982 and set the origin of Malaysian Nuclear Agency [1]. Since then it 

has been submitted to many improvements as did neutron activation analysis (NAA), which 

has also increased its activities, infrastructures and working power.  

 

There are several experimental facilities available in the reactor as shown in Figure 1. 

 

Figure 1: 

A central thimble that enters the centre of the core lattice makes possible the extraction of a 

highly collimated beam of radiation or insertion of small samples into the region of maximum 

flux. In addition, a dry tube, isotope pneumatic system and delayed neutron activation system 

were also installed in-core. The space in the water around the reflector can also be used for 

irradiation experiments. 

Cross section of experimental facilities at Reactor TRIGA PUSPATI 

 

 A rotary specimen rack is located in annular well at the top portion of the reflector for 

activation analysis and isotope production. A pneumatically operated ‘rabbit’ transfer system 

which enters the reactor core lattice in position G-20, provides for production of very short-

lived radioisotopes for neutron activation analysis.  



 

 The PUSPATI Triga Reactor has three radial and one tangential beam port and a large 

thermal column for the irradiation of larger samples. Currently a neutron radiography facility 

and a small angle neutron scattering facility are attached to two of the beam ports.  

 

 

NEUTRON ACTIVATION ANALYSIS (NAA) 

 

Neutron was discovered in 1932 and within four years the principles for neutron 

activation analysis had been set forth [2]. High intensities of neutrons were needed, however, 

to make the technique useful for trace-element analysis. In chemistry, neutron activation 

analysis (NAA) is a nuclear process used for determining the concentrations of elements in a 

vast amount of materials. NAA allows discrete sampling of elements as it disregards the 

chemical form of a sample, and focuses solely on its nucleus.  

 

The method is based on neutron activation and therefore requires a source of neutrons. 

The sample is bombarded with neutrons, causing the elements to form radioactive isotopes. 

The radioactive emissions and radioactive decay paths for each element are well known. 

Using this information, it is possible to study spectra of the emissions of the radioactive 

sample, and determine the concentrations of the elements within it. A particular advantage of 

this technique is that it does not destroy the sample, and thus has been used for analysis of 

works of art and historical artifacts. NAA can also be used to determine the activity of a 

radioactive sample.  

 

The activity produced by (n, γ) reactions during irradiation time τ is calculated from 

below formula [3]; 

 

                       A (τ) = 6.023 . 1021 . Φ . σ . N . g (1- e -0.6931/T 1/2
 )  / M 

 

Where, 

      Φ – neutron flux 

      σ – activation cross-section 

      N – isotopic abundance 

      g – weight of irradiated samples 
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     M – atomic weight 

      T1/2 – half life 

 

PUSPATI Triga Reactor is now configured as Core 13 with Maximum total flux of 

about  8.9647E+12 n/cm2.s [4]. 
 

NAA has been widely used for radioisotope production in the field of industrial, 

agriculture, medical and research. It is well known that a small percentage of the dose 

exposure occurred while handling the post-irradiated samples. If failure occurs in before, 

during or after irradiation could affect the safety as well as the health of the reactor workers. 

For this reason, a series of analyses was implemented to group type of samples according to 

short and long half life radionuclides and to characterize the risk posed by radiation workers 

per Radiation Protection (Basic Safety Standard) Regulation 1988. 

 

 

DATABASE OF SAMPLES IRRADIATED AT RTP 

 

Summary of sample types, which are being analysed for external and internal customers from 

January to June 2010, are given in Table 1 and the full analysis is in Schedule 1. This sample 

is being used in constructing the database of samples irradiated at RTP using Microsoft 

Access. 

 

Type Count (g) Percent (%) 

wire 62.8 63.4 

capsule 4.5 4.54 

pellet 8.21 8.29 

soil 23.55 23.77 

TOTAL 99.06 100 

 

Table 1: 

Wires is currently the largest segment type; a perfect niche used for TRIGA Puspati 

flux mapping. This follows by solid, pellet and capsule which was used in analysis of 

Sample types with percentage of the total throughput as analysed by the NAA 

from Jan – June 2010 

 



physico-chemical properties of materials. There is a trend for more requests for analysis of 

new materials, composites, silicon carbide, carbon fibre, alumina etc due to the advantage of 

non-destructive nature of NAA. 

 

The mixed samples being activated at NAA facility from Jan, 2010 to June 2010 have 

also been grouped according to occurrence of post-irradiation major radionuclides and their 

half-lives as shown in Table 2. 

 
 

Table 2: NAA major radionuclides 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    



From the list in Schedule 1, a Microsoft Access database has been constructed to 

easily acquire history information of the items irradiated at RTP as shown in Table 3. 

 

 
Table 3: Microsoft Access Database of Samples Irradiated at RTP 

 

 

 

 

CONCLUSION 

 

This database reflects the history information of sample irradiated at RTP and 

accurate evaluation of the mixed sources for all irradiation requests at RTP. Several key 

parameters such as activity estimation from calculation and quantity determination were 

important to conservatively characterize the risk posed by radioactive sources. 
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