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THONNAPONG THONGPRAPARN : MODIFICATIONS OF MODULAR
X-RAY  FLUORESCENCE SYSTEM FOR OPTIMUM  ELEMENTAL
ANALYSIS. THESIS ADVISOR : ASST. PROF. NARES CHANKOW,
THESIS CO-ADVISOR : DECHO THONG-ARAM, 89 pp. ISBN 974-639-174-7.

A sample changer and a radioisotope source changer were designed and constructed
to be used in a modular type radioisotope excited x-ray fluorescence analysis system. The sample
changer was made of acrylic plastic of 0.6 c¢m thickness and 40 cm diameter with eight 5.0
diameter holes at its periphery to accommodate 8 samples. Similarly, the source changer was made
of acrylic plastic of 11 cm thickness and 40cm diameter with eight4.0 cm diameter holes to
accommodate 8 annularradioisotopic soyurce. The source  changer was positioned above a HPGe
detector and the sample changer. For optimum excitation and detection of fluorescent x-rays; the
detector, the source and the sample at the analysis position were arranged in coaxial geometry.
Moreover, the source-to-detector and source-to- sample distances could be adjusted to obtain
optimum geometry for each source and sample. The source-to-detector and the source-to-sample
distances as well as the rotation of the source and the sample changer were controlled by a
microcomputer.

Quantitative analysis, including correction of matrix effects, was performed by using
the NBSGSC version 4.0 program which was based on the Comprehensive Lachance (COLA)
algorith. Two sets of standards and samples were used to test the system as well as the analysis
program i.e. Pb/Sn alloys and stainless steels. The average deviations of Pb and  contents in 5
samples for 3 measurements were found to be better than 2.8 % Pb (in 0-60 % range) and 3.0 %

(in 40-100 % range) respectively. The average deviations of Cr, FeandNi contents in 3 stainless
steel samples for 3 measurements were found to be better than 0.7 % Cr (in 16.3-18.5 % range),
2.0 % Fe (in 66.8-70.5 % range) and 0.8 % Ni (in 0.2-11.1 % range) respectively. For the SC17
sample, the average deviation of Fe was found to be 6% for 826 % Fe. The discrepancy was
most probably due to the erors in measurements of Fe, CrandNi K x-rays intensities since the
peaks were not very well resolved.
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