Characterization of uranium and thorium particles for nuclear forensics aspect using

microanalysis technique
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Scanning electron microscopy (SEM) analysis is an advantageous and well-known technique for the
microstructural characterization of solid samples. Together with energy dispersive X-ray spectrometry (EDS) can
be determined elements composition in a resolution of a few nanometers scale. Monazite ore is a phosphate
mineral consists of cerium (Ce) as major element, therefore it contains up to ~ 20 wt% of uranium and thorium.
In this study monazite, (Ce, La, Y, Th) PO4, samples contain uranium and thorium ~0.5 wt % and ~15.0 wt %,
respectively, were characterized using SEM/EDS. The X-ray diffraction (XRD) determined the crystal structure of
material and its molecular composition. Backscatter images together with energy dispersive techniques
determined small particles of uranium and thorium particles distributed in monazite.

The aim of this work was to evaluate the ability of the image analysis together with X-ray microanalysis to identify
the uranium and thorium particle in monazite ore. The benefits from this study are setup the microanalysis

procedure for supporting nuclear forensics investigation and build up the national nuclear forensics’ capability.

Electron Beam and Specimen Interactions

: Images information : Penetration or the interaction volume O BSE image observation together with X-ray microanalysis has a great advantage to Identify high
depends on the acceleration voltage atomic mass elements, such as U and Th.
(energy of electron) and the atomic  Q Thorium and uranium particles were detected in M475 and F476.
number of the specimen. O The white arrows indicated the clear shiny particle at 30 kV, and are hard to observe shiny particle

at 20 kV. It is concluded that 30 kV is the best accelerate voltage for revealing Th or U particles.
Electron beam Electran beam

Q X-ray energy at Lo of Th and U is 12.968 and 13.614 keV, respectively. The brightness of the image
related to the total mass irradiated.
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