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0 O O An energy dispersive X-ray fluorescence analyzer has been used to screen the hazardous
heavy elements as a non-destructive manner with rapid and high reproducibility. On the other hand,
with the increasing wide varieties of measuring samples, more sensitivity of lower limits of detection
has been requested. To satisfy these demands, we have developed a portable and resource-saving
EDX analyzer using a miniature X-ray tube of 50 W, an optical system with optimized primary
beam filter and a portable semiconductor detector with Peltier cooling system. In this study, based
on the measurement data obtained by sensitive quantitation of cadmium in rice that is catching
public attention, we emphasize the approach to the management system of cadmium concentration.
And regarding detector of hard X-ray element by this instrument, we also introduce some X-ray
optical technologies and hardware configurations.

[Key words] Portable and resource saving EDX analyzer, SDD with Peltier cooling system,
Cadmium analysisin rice, Detection of hard X-ray element
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Photo.100 Analyzer for EDX with portable and resource
saving “FD-03F”.
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Table 10 List of certified materia inrice.

Certified value
(ppm)

Selling | Sample
agency| name

Sorts

No.10-a
No.10-b
No.10-c

0.023%0.003
0.32£0.02
1.82£0.06

NIES Brown rice flour

7501-a
7502-a
7503-a

0.0517%£0.0024
0.548%0.020
0.194%0.020

NMIJ White rice flour
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Table 200 Measuring conditions.

Terms
X-ray tube W target (50 W)
Exciting voltage-current 50kV - 1.0 mA
Primary filter Ni 1.0 + A1 0.2 mm'
Secondary filter Al 0.2mm'
Detector Double-SDDs
Efficiency 30 mm?
Window materials (Thickness) | Beryllium (8 pm")
Measuring time Live time 500 sec
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optical system.
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Table 30 Repeatability of simple 10 times measurement
of NMIJCRM 7501-a] cadmium certified value: 0.0517
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Measurement number of times

Value estimated by XRF Quantitative dispersion
Fig.50 Repeatability of Average 0.195 ppm from 1-0 to 3- 0.
simple 100 times mea- Min 0.102 ppm At1 0.161 ~ 0.229 ppm
surement of real rice Max 0.262 ppm At 0.128 ~ 0.263 ppm
sample.J AAS anaysis sD 0.034 ppm At3-o 0.094 ~ 0.297 ppm
value: cadmium 0.20
RSD 17.3 %
ppmC]
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Fig.600 Repesatahility of

simple 100 times mea-

surement of real rice

sampled AAS analysis
value: cadmium 0.41

Value estimated by XRF Quantitative dispersion
Average 0.367 ppm from 1- & to 3- o,
Min 0.285 ppm At1 0.330 ~ 0.404 ppm
Max 0.459 ppm At 0.293 ~ 0.441 ppm
sSD 0.037 ppm At 0.256 ~ 0.478 ppm
RSD 10.1 %

ppmC]
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Table4O Repeatability of simple 10 times measurement
of real rice sample.0 AAS analysis value: cadmium
0.12ppm0

Cd concentration
N=10 by XRF (ppm)
0.12 (AAS)
nl 0.0916
n2 0.1209
n3 0.0934
n4 0.0838
n5 0.1054
n6 0.1049
n7 0.1059
n8 0.0782
n9 0.0842
nl0 0.0583
Average 0.0927
Min 0.0583
Max 0.1209
SD 0.0177
RSD(%) 19.1
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