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Zn Ba Ca

Sn Sn
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Pb Pb Pb
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2
* Sn Pb

Ba Na

Pb Zn
Ca Mg

Sb
Sb Sb

Al Mg

Ca Mg

100



Li(OCOC17H35)2 210 220
Mg(OCOC17H35)2 108 115

Ca(OCOC17H35)2 148 155
Ba(OCOC17H35)2 225

Zn(OCOC17H35)2 115 125
Ca(OCOC11H23)2 210 220

Ba(OCOC11H23)2 230
Zn(OCOC11H23)2 110 120

Ca(OCOC17H32(OH))2 210 220
Ba(OCOC17H32(OH))2 117 123

Zn(OCOC17H32(OH))2 94 102
Zn(OCOC7H15)2

. . .
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Cr, Cd, Sn, Sb Pb
(Nakashima et al., 2012)
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1A 2A 3A 4A 5A 6A 7A 8 8 8 1B 2B 3B 4B 5B 6B 7B 0

1 H He

2 Li Be B C N O F Ne

3 Na Mg Al Si P S Cl Ar

4 K Ca Sc Ti V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr

5 Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te I Xe

6 Cs Ba L Hf Ta W Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn

7 Fr Ra A

L : La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

A : Ac Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr

5 Fe, Cu, Zn, Pb, Al , Sn, Ag

7 Ni, Co, V, Cr, Mn, Mo, W

47 17 Li, Be, B, Ti, Ga, Ge, Se, Rb, Sr, Zr, Nb, Pd, In, Sb, Te, Cs, Ba, Hf, Ta,
Re, Pt, Tl, Bi 23 + 17



INM
IM

:
(SIMPROF )

:

INM
IM

Al, Pb, As, Cs, In, Pt, Sn, Sb



:

Pt, In, Cs, Sn, Sb, Pb, As,
Mn, Rb, K, Cd

Pb, Cd:
Sn, Sb, Pb, Cd:

0

0.2

0.4

0.6

0.8

1

1 2

Pb

0

0.03

0.06

0.09

0.12

0.15

0.18

1 2

Pt

0

0.1

0.2

0.3

0.4

0.5

0.6

1 2

Cd

N.D.

N.D.

Pb, Pt

:

Pb, Cd



INL
IM

:
(SIMPROF )



:

Zn, As, Sb, Pt, Cu, Bi

Pt, As, Sb

:

Pb, Pt, Sb, As, Bi, Ni etc.

Pt

5 4

Bi



0

0.4

0.8

1.2

1.6

2

1 2

Pb

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

1 2

Cd

:

3



3

KNL
MNL
ANL

(SIMPROF )

3

Cu, Cd, Zn, Pt, Pb, Se, Co As

KNL
MNL
ANL

資1-52



3

Pt, Cd, Zn, Se, As Co

Zn, Cd Se

Pt

資1-53



AKL:
ANL:

AKL:
ANL:

Pb, Cd Pt

Na, Al, Rb, K, Cr, Mn, Cd, Pt, Cu, Pb, Ce, Zn, La, Gd, V, Co, As, Se, Li, Ga

0

0.02

0.04

0.06

0.08

0.1

0.12

1 2

Pb
(μ

g/
g

dr
y

w
t.)

Pb

0

0.005

0.01

0.015

0.02

1 2Pt
(μ

g/
g

dr
y

w
t.)

Pt

0

0.04

0.08

0.12

0.16

1 2

Cd
(μ

g/
g

dr
y

w
t.)

Cd

N.D.

N.D.

Pb, Pt

資1-54



Pb, Cd Pt

Pb Cd:
(Nakashima et al., 2012)

Pt :
Pt

3

Pt, Pb, Mn, Cd, Cu

Pt, Pb, As, Sb, Al, Cs, In, Sn

Pt, Bi, As, Sb, Cu, Zn
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As Cd
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Pb
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MOKL1
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3

Ca, K, Co, Fe Cd
Cu, Zn

MSN:
MON:
IN:

, , ( )
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Ga, Y, Mo, In, Sn, Sb, Cs, Gd, Pt Pb

Cd
Cd
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Cs, Sb, Sn, In, Gd, Pt, Bi, Pb
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MSN:
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Cu, Zn, Mn, Co, Cd, In

Cd

, , ( )
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Li Na Mg Al K Ca V Cr Mn Fe Co Ni
1.12 1950 9000 193 246 131000 3.31 4.51 13.5 6980 2.93 30.7

SN 0.883 2650 9860 79.5 297 151000 1.33 3.77 7.95 8240 3.43 36.7
Cu Zn Ga As Se Rb Sr Y Mo Cd In Sn

N.D. N.D. 0.158 10.6 1.13 1.4 4310 2.84 N.D. 0.293 N.D. N.D.
N.D. N.D. N.D. 11.4 0.957 0.828 4720 0.981 N.D. 0.266 N.D. N.D.
Sb Cs Ba La Ce Gd155 Gd157 Pt Tl Pb Bi

N.D. 0.0833 6.71 6.69 9.1 2.91 1.29 N.D. N.D. N.D. N.D.
N.D. N.D. 9.87 0.63 0.897 0.275 0.168 N.D. N.D. N.D. N.D.

Na, Mg, K, Ca, Fe, Co, Ni, As, Sr Ba
* g/g

Cd
Pt

?
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EF(Enrichment Factor)

EF=
(Sutherland, 2000: , 2010)

EF<2
2<EF<5

5<EF<20 :
20<EF<40

40<EF

•

Enrichment Factor

• (2010)

• Fe
Al Al

Al
Fe

•

•

19

Li Na Mg Al K Ca V

0.883 2650 9860 79.5 297 151000 1.33

26 7300 7200 101000 9100 6400 170

0.218 2.33 8.8 0.00506 0.21 152 0.0503

Cr Mn Fe Co Ni As Rb

3.77 7.95 8240 3.43 36.7 11.4 0.828

56 930 53000 15 24 6.82 61

0.433 0.055 1 1.47 9.84 10.8 0.0873

Sr Cd Ba La Ce Gd155 Gd157

4720 0.266 9.87 0.63 0.897 0.275 0.168

98 0.295 310 21 47 4.2 4.2

310 5.8 0.205 0.193 0.123 0.421 0.257

Ni As
EF

As

Ca Sr

EF

20
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