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We developed a small-sized and portable type XRF to analyze harmful
elements in soil for on site analysis. The analysis of As,Pb,Hg, and Cd was performed
using dissolved standard soil samples. The analysis was performed by removing the
low energy components from the continuous X-rays using a primary filter for a W
target. It has become possible to improve the detection limit below § mg/kg in
As,Pb,Hg, and Cd. |
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Fig.1 Structure of analyzing sensing head.

Photo.1  X-Ray Fluorescence Spectrometer.
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Fig.2 Detection efficiencies for Si(Li)detector and SDD,
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Fig.3  X-ray fluorescence spectra of sum peak and esceape peak for Fe-K lines.
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Table 1 Chemical analysis of standard soil samples.

(mg/kg)
Element
Sample As Cd Hg Pb
STD-1 7 1 0.1 19
STD-2 34 37 15 65
STD-3 61 _ 80 27 104
STD-4 112 162 53 191
STD-5 : 208 322 93 352
STD-6 527 770 227 847

BILSRALR T RO ITEE W T o T 2 R U,

N2+ BET 15 emIBEOBRE O — A2 2R 2mm LTFICEHL, 30 AR
WU b ORMEMA L. SHKS & LT, Pb, As=10ppm LT, Hg, Cd=N.D.
BEMERSHN  Pb, As, Hg, CdOFEBBMWAEMRL, LB 20 ok L 20 mL O
WIS 40 T2 T 24 MR S V721, 28 (50 pum AT L.
PP E FRIORT

JiE U e 08 A 105 4 2°CHITC 2 RIMREIR L e e X/ D ILGKIC
T 150 wm EAR ISk e

}
ZD1HE20 g4 0 20 mL OBIE THROGIC HHEWE /=D O
Tan DI
¥
40°C DIEHRHGIT T 24 ISR
i .
SBEFERE, A/ UHLHKICT 150 pm BT ISR 1
}

/N Y BB AT T 60 rpm OB T, 30 MRS

Table 1 1A U T AR BTG FE -1 U BEHERLL 6 350D As, Cd, Hg BOtpb 01k

1
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Fig.5 Detection efficiencies for energy by primary filter,
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Fig5 M5 Hg-Lo#t (9.987 keV), As-Kou#it (10.530 keV), Pb-LA# (12.612 keV)

DAV FAEICB VT B FEERIE, Al 1.5 mm ZOAL 1 mm + Mo 0.15 mm @ [ K7 4
VT DEIRIC I o TEL 2D, TOTRNREDISw 27 75 > RIMES 115, &
7z, Hg-Lofit, As-Ko#i, Pb-LB TS 2 BIEAIEIL AL 1.5 mm O 1K 4 b @
N <TRB I, LHEFBIHD As, Ph, Hg 7D 1R 7 4 VA I2IL ALLS mm 2
W, CAHTTIE, 1RT 4 VFIT Al Imm -+ Mo 0.15 mm % WV 53T Cd-Ka il
(23.106 keV) MIEDNY 7750 REEL Lk, 208548, 25keV L DEIIL
FRIO R X BT CdKafE MBS ws C &ich s,
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Table 2 Measurement Conditions.

X-ray tube Air cooling, W target
Exciting voltage-tube current 45 kV-0.5 mA (As, Pb, Hg)
48 kV-1.0 mA (Cd)

Primary filter A1 1.5 mm (As, Pb, Hg)
Al1.0mm+ Mo 0.15 mm (Cd)

Secondary filter Al 0.1 mm

Measuring time 300 sec

Detector Electrical cooling SDD
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Fig.6 XRI spectra of geochemical reference material JSO-2 soil.
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Fig.7 Calibration curves for As,Pb,Hg and Cd in soil standard samples,
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Table.3 Reproducibility of 10 times measurement,

Chermical analysis | As 112 (mg/kg) Cd 162 (mg/kg) Hg 53 (mg/kg) Pb 191 (mg/kg)
Line As-Ko. Cd-Ka Hg-Lo Pb-Lp
N X-ray analysis X-ray analysis K-ray analysis X-ray analysis
(mg/kg) (mg/kg) (mg/kp) (mg/kg)
1 110.3 160.5 478 189.9
2 113.5 156.6 457 197.5
3 115.6 157.3 49.9 198.8
4 116.5 159.6 51.7 199.0
5 119.6 155.1 50.7 194.4
6 118.4 156.2 52.0 188.0
7 117.9 154.2 472 186.1
8 119.2 158.6 47.8 185.7
9 {17.3 156.5 49.0 183.7
10 118.7 156.5 53.7 180.9
Average 116.7 157.1 49.6 190.4
o (n-1) 2.90 1.94 2.48 6.60
CV(%) 2.5 1.2 5.0 3.5
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