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Manufacturer: PANalytical B.V., Holland
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&®miE (18K) 46 B E#SH Principle:
When an X-ray beam illuminates a substance, electrons of inner shell of
atoms will be excited, resulting in emmiting of characteristic X-ray fluorecences.
The wavelengthes of the X-ray fluorecences depend on the elements in the
substance and their intensities are related to the concentrations of atoms.
Therefore, a qualitative or quantitative analysis can be coducted according to
these data.
Applications:
1.Qualitative or quantitative analysis of elements in various samples
2.Determing the thicknesses of films and their chemical compositions quantitatively.
3.Analyzing the coordination number.
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simultaneous trace elemental analysis by using a
portable total reflection X-ray fluorescence
spectrometer
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Department of Materials Science and Engineering, Kyoto
University, Sakyo-ku, Kyoto, 606-8501, Japan
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‘The total reflection X-ray fluorescence (TXRF) analysis Is a
speetrorhetric; method for trace elemental analysis. By using total
reflection of incident X-rays on a sample holder with a specular surface,
the intensities of the spectral background due to scattered X-rays are
decreased. Therefore, highly sensitive analysis is performed by the TXRF
analysis. lida et al. reported that using monochromatic X-rays is more
effective for improving sensitivity to trace elements than using non-
monochromatic X-rays. Since then, monochromatic X-rays have been
often used for trace elemental analysis in the TXRF analysis. Detection
limits down to femtograms (107 ¢g) are obtained by using a
monochromatic synchrotron radiation.




On the other hand, we have developed a portable TXRF spectrometer using
continuum X-rays from a 1WX-ray tube, and a detection limit of 1 ng for Cr was
achieved. Trace elements In leaching test solutions of soils and drinking water
were detected by using the portable spectrometer. The X-rays with continuous
energy distribution are used as the excitation source, and the reflectivity of the
Incident X-rays on a sample holder at a glancing angle varies according to the X-
ray energies. Therefore, the signal to background ratios of each fluorescent X-ray
peak are different at each glancing angle. In the present paper, a specimen
containing nanograms of Ca and 3d transition metal elements is measured at
several glancing angles, and an optimum glancing angle for simultaneous trace
elemental analysis is experimentally determined.
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Fig. 1. Representative measured X-ray fluorescence spectra of a spedamen containing
8 ng each of Ca, 5c, Ti, V, Cr, Mn, and Fe and 24 ng of Ni at glancing angles (&) of 0.06°,
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A specimen containing nanograms of elements was measured at
several glancing angles by using a portable TXRF spectrometer with a 1
W X-ray tube, and an optimum glancing angle for detecting the elements
In the specimen was experimentally determined. Although continuum X-
rays were used, the intensities of the spectral background were low
enough to detect these trace elements at a glancing angle that was
smaller than the critical angle of 0.20° . An optimum glancing angle was
around 0.13° , and detection Ilimits were subnanograms to ten
nanograms. Although an optimum glancing angle varies according to
character of specimen (e.g. thickness), the continuum X-rays from the low
power X-ray source are useful for simultaneous trace elemental analysis
when measurements are performed at each optimum glancing angle.
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