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HEXHR (XRF) B & O XIS (XAFS : Xeray
absorption fine structure) &2 IXIA B R GHRF=0F
Kby —DE—AF4 Y TdhbBLI & Hw".
SIAID2KEdE /7 a A —F — 12Xk Y Bafb XN/ 2 keV
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YON—PICERE SN2 0 5 O HOEX BB L RIRTET
ZEHZET 2 2 LM TE S, BLIL Tt X okl
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Fig. 1 XRF spectra of a BN pellet containing various

elements measured with a Si PIN detector and a SDD.
Incident X-ray energy was 3600 eV, and the data
acquisition time was 100 s.
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Fig. 2 Cadmium Lsgedge and potassium K-edge
XAFS spectra of CdBr, and KBr in a BN pellet.
Measurements were carried out with the X-ray fluores-
cence yield (XFY) mode.
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T, SDD TR Y —2 L LTHRIITE 7. Hiligsox
AN F = EREIZS/BICKRECHELTED, SDD & Hw
5 Z & THIMBA PR E (g s niz7z9, UkiZSDD T
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Fig. 3 XREF spectra of a BN pellet containing Cd and
K. Incident X-ray energies were above (3620 eV)
and below (3600 eV) the absorption edge of potas-

sium.
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Fig. 4 XRF spectra of BN pellets as a function of the
concentration of Cd. Data acquisition time was
1000 s for each spectrum.
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Fig. 5 A calibration curve of Cd-Lor from BN pellets
containing various concentration of Cd.
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Fig. 6 Excitation energy dependence of RIXS spec-
tra of KCIL.
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Fig. 7 RIXS intensities from KCl and the back-
ground contributions for Cd-Lor region as a function
of the excitation X-ray energy. The background was
calculated as the product of the RIXS intensity and
the fraction of the RIXS in the Cd region.
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Fig. 8 A comparison of XRF spectra from a double
stick tape used for sample supports and a film of 6 um
thick polypropylene (PP). Rice flour was fixed with
the polyvinyl acetate (PVA) onto the film of 6 wm
thick polypropylene. The incident X-ray energy was
3580 eV, and the data acquisition time was 100 s.

Table 1 RIXS intensities from KCI as a function of the excitation X-ray energy, and the evaluated background
for Cd-Le region calculated as the product of the RIXS intensity and the fraction of the RIXS

Excitation FWHM peak position ~ RIXS ROI ~ RIXS ROI Live time  Grosscounts Fraction Background

energy (eV) (eV) (eV) start (eV) end (eV) (s) (cps) (cps)
3620 120 3318 3149 3469 0.21 49138 0.009 442
3610 126 3305 3136 3456 4.11 2509 0.030 75
3600 133 3285 3116 3436 18.69 555 0.076 42
3590 140 3268 3099 3419 43.53 243 0.137 33
3580 147 3257 3088 3408 70.20 156 0.210 33
3570 153 3244 3075 3395 98.08 116 0.282 33
3560 160 3231 3062 3382 119.30 98 0.352 35
3550 167 3217 3048 3368 141.13 86 0.416 36
3540 173 3203 3034 3354 172.73 74 0.474 35

3530 180 3190 3021

3341

188.72 70 0.523 37
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Fig. 9 XRF spectra of NIES CRM No.10-a (Cd Low)
and ¢ (Cd High) fixed on to a film of 6 um thick
polypropylene.  Excitation X-ray energy was 3580 eV
and the data acquisition time was 5000 s.
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Fig. 10 XRF spectra (close up to 3 keV) of NIES
CRM No.10-a (Cd Low) and ¢ (Cd High)
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Trace Analysis of Cadmium in Rice by the Selective Excitation of

L-Shell X-ray Fluorescence
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The trace analysis of cadmium in rice was carried out by using L-shell excitation of X-ray fluo-
rescence analysis. To reduce the influence of co-existing potassium, the excitation X-ray
energy was selected below the absorption edge of potassium. It was found that the remaining
background was from resonant inelastic X-ray scattering (RIXS) from potassium. The excita-
tion X-ray energy dependence of the RIXS spectra from KCl was measured, and the optimized
X-ray energy was 3580 eV. Optimization of the sample support was also investigated, and the
rice flour was fixed onto a film of 6 pum thick polypropylene with polyvinyl acetate. The detec-
tion limit of cadmium in rice was 0.34 ppm under the optimized condition.

Keywords : cadmium ; L-shell ; X-ray fluorescence analysis ; trace analysis ; resonant inelastic
X-ray scattering.



