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x£1 As DERER

TN PIXE (mg/kg) it (mg/L) &4 (mg/kg)
JEVEAE 0.010 150
IESFA 18 ND~68.0 0.003~0.037 <h~21
RESB 6 ND~ND <0.001~0.002 <h~<}h
IiESC 24 ND~20.6 <0.001~0.002 <h~<h
I IESED 11 ND~30.5 <0.001~0.010 1~2
I ESHE 10 ND~7.2 <0.001~0.004 <1~2

2 PbOEREZER

TLN PIXE (mg/kg) 7 (mg/L) &4 (mg/kg)
JEVEE 0.010 150
IEHA 18 ND~190.1 <0.001~<0.001 7~110
IRIESB 6 ND~26.1 <0.001~<0.001 <h~<h
I iESC 24 ND~525.0 <0.001~0.002 <5H~38
R ESHD 11 ND~139.1 <0.001~<0.001 <5~30
I ESGE 10 ND~60.4 <0.001~0.004 <5H~25
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Al &+
AT RES A DEBRHER
As Pb
PIXE(mg/kg) BH(mg/L) &F (mg/kg) PIXE(mg/kg) A (mg/L) &F (mg/ke)
HAE(E 0.010 150 0.010 150
Hh =1 13.6 0.009 <5 68.1 <0.001 12
Hh 52 63.7 0.018 13 ND <0.001 13
Hh 3 ND 0.031 21 ND <0.001 13
#hm4 32.7 0.009 5 83.4 <0.001 20
|5 195 0.012 9 190.1 <0.001 7
h 556 36.2 0.016 13 79.1 <0.001 20
7 19.5 0.037 8 1241 <0.001 22
=8 23.1 0.006 <5 69.3 <0.001 8
9 8.3 0.005 <5 100.7 <0.001 20
=10 68.0 0.004 <5 715 <0.001 13
11 ND 0.003 <5 136.7 <0.001 43
Hhg12 225 0.002 <5 88.4 <0.001 13
Hhg13 ND 0.003 <5 119.3 <0.001 16
HhE14 ND 0.004 <5 109.4 <0.001 21
15 19.8 0.003 <5 78.4 <0.001 110
=16 ND 0.004 <5 934 <0.001 16
=l 16.3 0.005 <5 ND <0.001 21
#hei18 ND 0.005 <5 125.1 <0.001 19
Ak 2 {RiES B DEEBRHER
As Pb
PIXE(mg/kg) B (mg/L) &8 (mg/kg) PIXE(mg/kg) A (mg/L) &F (mg/ke)

HAE(E 0.010 150 0.010 150
Hh s ND <0.001 <5 2438 <0.001 <5
Hh g2 ND <0.001 <5 26.1 <0.001 <5
Hh g3 ND <0.001 <5 25.9 <0.001 <5
Hh s34 ND <0.001 <5 ND <0.001 <5
Hh 55 ND <0.001 <5 ND <0.001 <5
#h 16 ND 0.002 <5 ND <0.001 <5
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AE3 RiESH C DEREMER

As Pb
PIXE(mg/kg) BH(mg/L) &H(mg/kg) PIXE(mg/kg) At (mg/L) &F (mg/kg)

HAEE 0.010 150 0.010 150
Hh g 1 14.1 <0.001 <5 ND <0.001 8
)=V ND 0.001 <5 ND 0.002 6
=3 ND 0.002 <5 ND <0.001 12
#h 4 ND 0.001 <5 54.6 <0.001 7
#h a5 ND 0.002 <5 60.2 <0.001 7
Hh 6 15.9 0.001 <5 ND <0.001 10
Hhm7 20.6 <0.001 <5 ND <0.001 11
Hh 8 11.1 <0.001 <5 ND <0.001 7
9 ND 0.001 <5 ND <0.001

=10 ND 0.001 <5 273.9 <0.001 38
11 ND <0.001 <5 ND <0.001 21
Hhs12 ND <0.001 <5 60.9 <0.001 7
=13 12.1 <0.001 <5 ND <0.001 <5
=14 ND 0.001 <5 120.1 <0.001 34
=15 ND <0.001 <5 525 <0.001 34
=16 ND <0.001 <5 ND <0.001 5
17 ND <0.001 <5 ND <0.001 5
18 15 <0.001 <5 ND <0.001 5
19 ND 0.001 <5 ND <0.001 10
Hh 5520 ND <0.001 <5 89.6 <0.001 14
Hh =21 ND 0.001 <5 49.4 <0.001 12
=22 ND <0.001 <5 26.4 <0.001 11
=23 ND <0.001 <5 63.4 <0.001 6
Hh =24 16.5 <0.001 <5 ND <0.001 6

A& 4 RiES D DREBRER

hE %, As Pb
PIXE(mg/kg) B (mg/L) && (mg/kg) PIXE(mg/kg) A (mg/L) &F (mg/ke)

HAE(E 0.010 150 0.010 150
1 275 0.010 2 69.3 <0.001 19
h g2 ND 0.006 2 139.1 <0.001 17
=3 23.9 0.003 2 104.7 <0.001 15
=4 28.6 0.001 2 ND <0.001 30
=5 17 0.001 1 ND <0.001 <5
Hh 56 305 0.001 2 91.2 <0.001 21
Hhe=7 7.4 0.001 2 46.4 <0.001 11
=8 17.6 <0.001 1 77.9 <0.001 10
=9 ND 0.001 2 98 <0.001 7
=10 13.2 0.001 2 102.6 <0.001 23
11 20.8 0.001 1 102.7 <0.001 13
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AE5 RESE DRBHER

E %, As Pb
PIXE(mg/kg) AH(mg/L) &FH(mg/kg) PIXE(mg/kg) BH(mg/L) &H (mg/kg)

HAE(E 0.010 150 0.010 150
#h g1 ND 0.004 1 ND 0.004 9
#h g2 7.2 0.002 1 ND 0.001 8
3 ND 0.001 1 ND <0.001 5
#h 4 ND 0.001 <1 ND 0.003 <5
#h 5 ND 0.001 <1 ND <0.001 <5
#h 6 ND <0.001 <1 ND <0.001 <5
=7 ND <0.001 <1 ND <0.001 <5
=8 ND <0.001 <1 ND 0.001 <5
=9 ND <0.001 <1 60.4 <0.001 <5

H 10 ND <0.001 2 ND <0.001 25
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PIXE analysis of heavy metals in temporary yard of disaster waste
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Abstract

The “Great East Japan Earthquake” and the following tsunami generated disaster waste of about 5
million tons in Iwate prefecture. The prefecture set some parts of the coastal area as temporary
disaster waste collection sites. We have conducted the analysis to examine the distribution of heavy
metal elements in the soil of the sites, which are private lands, so that the obtained results can be
utilized for the prefectural survey to confirm the safety of the lands before they are returned to their
owners.

Soil analysis was conducted through the elution test and the content test according to the legal

procedure. Besides, the applicability of PIXE has been examined to facilitate the analysis.
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