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Fig. 1. DLTS spectrum resulting from subtraction of two spectra
with zero- and reverse-bias coolings in n-type silicon implanted with
90 keV hydrogen ions at 88K and subsequently heated to room
temperature. Thespectra were taken with a DLTS time constant of

19.1 ms using a filling pulse duration time of 10 ms.
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Fig.3 Blistering and exfoliation on 4H-SiC
wafer surface taken from in-situ optical
microscopy observation.
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Fig.5 Damage layers obtained by cross-sectional TEM.
(@): (H 1x10%® + F 1x10%) / cm? as implanted. (b): (H
3x10' + F 1x10%) / cm? as implanted. (c): (H 8x10%+ F
1x10%) / cm? as implanted. (d): (H 1x10%+ F 1x10%) /
cm? as annealed. (e): (H 3x10% + F 1x10%) / cm? as
annealed. (f: (H 8x10% + F 1x10'®) / cm? as annealed.
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1. Introduction

Active esters, such as esters of

N-hydroxysuccinimide with carboxylic acids, have
been widely used for conjugation of functional
carboxylic acids with functiona primary amines, e.g.,
conjugation of oligo deoxyribonucleic acids having
primary amino groups with carboxylic acids having
various functional groups, by conventiona liquid
phase synthesis [1,2]. In this method, however,
isolation of conjugated products was achieved with a
combination of time consuming two different

chromatographic  separations. gel  permeation
chromatography (GPC) and subsequent reversed
phase high-performance
(HPLC). In addition, isolation of pure active estersis
not always easy because of their high reactivity.
Therefore, active ester fixed granular crosslinked

resins were proposed [3]. Prior to the present study,

liquid chromatography

we also developed novel spacer-modified crosslinked
copolymer resins for the solid phase synthesis of
amides[4].

Electron irradiation induced liquid phase graft

polymerization technique is one of excellent methods

for preparation of reactive and functional polymers [5].

Therefore, we aim for development of active ester
fixed
polyethylene-coated polypropylene fibers (PPPE) and

fibers from chloromethylstyrene grafted

also their use in synthesis of amides. Scheme 1 shows

a proposed reaction route for preparation of active

ester fixed fibers as well as their use in solid phase
synthesis of amides. In this work, the model amide

shown in Scheme 2 was prepared.
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Scheme 1 Preparation of active ester fixed fibers
and their use in synthesis of amides. NHM:
WSC:

carbodiimide. For 2, refer to experimental section.

N
H

N-hydroxymaleimide. water  soluble

Scheme 2 Structure
of amide 6 prepared in
thiswork.

Experimental
2.1 Materials.

Chloromethylstyrene (CMS) was provided by
Seimi Chemica Co. (Chigasaki, Japan). Two types of
PPPE were used; one was staple (PPPEf) and the other
non-woven cloth (PPPEc). They were provided by
Kurashiki Textile Manufacturing Co. (Osaka, Japan).
Other reagents were reagent or higher grade unless
otherwise specified. Electron irradiation to PPPEf and
PPPEc was conducted as reported [6]. Liquid phase
graft polymerization of CM S onto PPPEc was carried




out by immersing electron irradiated PPPEC in a
dimethyl sulfoxide (DMSO) solution of CMS (50
wit%6) at 40 °C for 6.5 h. In case of electron irradiated
PPPEf, the graft polymerization was conducted by
nearly the same method using a 50 wt% DMSO
solution of styrene (ST) and CMS mixture of ST to
CMS molar ratio of 1/4. Hereafter, grafted fibers
obtained from PPPEc and PPPEf are denoted by
symbols PPPEc-g-CMS and PPPEf-g-CMS/ST,
Weight
polymerization was 1.00 g/g-trunk fiber for
PPPEc-g-CMS and 1.08 g/g-trunk fiber for
PPPEf-g-CMS-ST.
PPPEc-g-CMS and PPPEf-g-CMS/ST were 3.17 and
2.73 mmol/g, respectively. Experimental methods of

respectively. increase by the graft

Chlorine contents of

functionalization of the grafted fibers are described for
case of PPPEf-g-CMS/ST as examples, because the
functionalization of both types of fibers were carried
our by nearly the same methods and conditions.

2.2 Replacement of chlorine in grafted polymer to
mercapto groups.

PPPEf-g-CMS/ST (6.85 g) was treated with an
ethanol solution of thiourea (12.02 g/120 mL) at 60 °C
for 4 h. Then, the resulting isothioronium immobilized
fiber 2 was washed with ethanol and water. After
drying 2 in vacuum, it (7.88 g) was treated with an
ethanol solution of sodium hydroxide (11.02 g/120
mL) at 60 °C for 5 h. After neutralization of the
reaction solution with acetic acid, the resulting fiber 3
was washed with ethanol and water. After air-drying,
it was dried in vacuum.

2.3 Michael addition of N-hydroxymaleimide to the
fiber 3.

The fiber 3 (052 g) was reacted with a
tetrahydrofuran (THF)
N-hydroxymaleimide (0.20 g/5.0 mL) in the presence

solution of

of triethylamine at room temperature for 16 h. This
treated fiber 4 was washed successively with DMSO

and THF. After air-drying, 4 was dried in vacuum.
2.4 Preparation of active ester fixed fiber 5.

Active ester fixed fibers 5 were prepared by two
methods: (@) batchwise and (b) columnar methods.
(a) Batchwise method.

The fiber 4 (0.66 g) was placed in a 50 mL
recovery flask. Then, a carboxylic acid to be
condensed (3-(2-bromophenyl)propionic acid, 0.62 g),
1-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (0.65g), and acetonitrile (10 mL) were
added to the flask. Then the flask was allowed to stand
in an oil bath at 60 °C for 5 h. The resulting active
ester fixed fiber 5 was washed with acetonitrile. After
air-drying, 5 was dried in vacuum.

(b) Columnar method.

A glass column (i.d. 0.72 cm, length 10.5 cm) was
used as reaction vessel. Here, Teflon tube and cock
were used to avoid contamination with organic
compounds from the column system. Procedures were
nearly the same as those in batchwise method.
Detailed reaction conditions are given in Table 3.

2.5 Solid phase synthesis of the amide 6.

Solid phase synthesis of an amide was aso
conducted
methods.
(a) Batchwise method.

Into an Erlenmeyer flask (50 mL), the active ester

by (8 batchwise and (b) columnar

fixed fiber 5 (0.55 g) was placed. Then, a solution of
2-phenylethylamine (0.029g/15 mL of acetonitrile)
was added. The mixture was alowed to stand in a
water bath at 25 °C for 40 min. Then, the reaction
solution in the Erlenmeyer flask was transferred into a
50 mL recovery flask. The contents in the Erlenmeyer
flask were washed with acetone, and washings were
added to the recovery flask. After evaporating off
acetonitrile and acetone, the recovery flask was
alowed to stand until crystals of the amine deposited.
(b) Columnar method.



A glass column mentioned in the preceding
section was used as reaction vessel. Procedures were
nearly the same as those in batchwise method.
Detailed reaction conditions are given in Table 4.

2.6 Measurements.

Infrared (IR) spectra of fibers for each reaction
step were recorded with a Spectrum One Fourier
Transform (FT)-IR spectrophotometer (PerkinElmer
Instrument Ltd., Norwalk, CT., USA) using KBr pellet
samples. 'H NMR spectra of resulting amide samples
dissolved in CDCI5 were recorded with a INM-EX400
spectrometer (Jeol Ltd., Tokyo, Japan). Chlorine,
bromine and/or sulfur contents in fiber samples were
measured using flask combustion methods. A Jasco
ion chromatography system (Jasco Co., Tokyo, Japan)
was used to analyze chloride, bromide, and/or sulfate
resulting from the combustion of resin samples. CHN
analyses of fiber and amide samples were conducted
by Engineering Research Equipment Center,

Kumamoto University.

3 Results and Discussion
3.1 Synthesis of active ester fixed fiber.
3.1.1. Preparation of 3.

Chloromethyl groups (-CH,CI) in 1 were easily
changed into -CH,-SH via isothioronium sats 2.
FT-IR spectra of 2 showed absorption bands from
3000 to 3500 cm™, characteristic to isothioronium
groups. Hydrolysis of 2 with ethanolic NaOH gave 3.
FT-IR spectra of 3 showed weak a -SH band at ca
2600 cm™ and did not show strong bands from 3000
to 3500 cm™. Results of elemental analysis of 3 are

given in Table 1. Observed sulfur contents were ca.
Table 1 Elemental Analysis of 3

SContent? N Content

Precursor (mmol/) (mmol/g)
PPPEf-g-CMS/ST  2.18 (79%) 0.29
PPPEc-g-CMS 2.54 (80%) 0.21

_a‘)Figura in parentheses are yieldsin % based on
chlorine contents of respective precursors.

80% of the ideal values estimated from chloride
contents of respective precursors.
3.1.2. Preparation of 4.

Reaction of 3 with N-hydroxymaleimide gives the
fibers 4 to which N-hydroxysuccinimide moieties are
chemically fixed. FT-IR spectra of 4 shows strong
absorption bands around ca. 1720 cm™ and medium
band at 1790 cm™, indicating completion of Michael
addition of N-hydroxymaleimide to the fiber 3. Table

2 shows nitrogen contents of the resulting 4.

Table2 Nitrogen contents of 4

N Content?

Starting fiber (mmol/g)
PPPEf-g-CMS/ST 2.09 (119%)
PPPEc-g-CMS 1.83 (93%)

FT-IR spectral data and nitrogen contents of 4
suggest that Michadl addition proceeded smoothly.
However,
PPPEf-g-CMS/ST was dlightly higher than the ideal

value. This probably means that some amount of

nitrogen content of 4 derived from

unreacted N-hydoxymaleimide remained. However, it
is expected that unreacted N-hydroxymaleimide will
be able to remove by washing in later steps. Then,
further washing was not carried out here.

3.1.3 Preparation of 5.

In traditional liquid phase synthesis of active
esters of N-hydroxysuccinimide and carboxylic acids,
condensing agents, such as water soluble carbodiimide,
eg. l-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (WSC), were used. Because WSC
contains nitrogen and chlorine atoms, we have
selected

carboxylic acid to be

3-(2-bromophenyl)propionic  acid as
condensed  with
N-hydroxysuccinimide moieties on the fiber 4.
Bromine atom attached to phenyl group acts as marker
of acyl group of 3-(2-bromophenyl)propionic acid. As
marker of acyl group, bromine atom is more adequate

than chloride, since bromine atom is not contained in



4 and WSC. Bromine can be analyzed by a
combination of flask combustion method and ion
chromatography. Because FT-IR spectra of 5 were
similar to those of 4, characterization of 5 by FT-IR
method only is difficult. Then, amounts of bromine in
5 were determined. The preparation of 5 was repeated
three times by changing reaction conditions. Table 3

shows reaction conditions for conversion of 4 to 5.

Table 3 Reaction conditions for preparation of 5

4 CA? WSC Temp.and
Run Method (9) (9) (9) time
1 Bach 069 038 032 RT,5h
2 Column 065 076 065 RT,5h
3 Bach 066 062 065 60°C,5h

ICA means 3-(2-bromophenyl)propionic acid.

Contents of bromine in 5 prepared by runs 1, 2,
and 3 were 0.35, 0.10, and 0.86 mmol/g, respectively.
Thus, the formation of active ester fixed fibers 5 was
identified.

3.2 Solid phase synthesis of the amide 6.

The goal of this research was to synthesize
functional amides using active ester supported fibers;
for instance, preparation of conjugates of oligo
deoxyribonucleic acid with functional carboxylic
acids. In this work, however, the most important
purpose is establishment of a synthetic route of
reactive fibers on which active esters were fixed.
Since amides having aromatic rings tend to crystallize,
we tested reaction of 2-phenylethylamine with active
fixed fibers 5. This reaction
N-(2-phenylethyl)-3-(2-bromophenyl) propionamide 6.

ester gives

Prior to synthesis of 6, we have prepared active
ester fixed fibers by reaction of 4-chlorophenylacetic
acid with 4 which was derived from the starting fiber
PPPEc-g-CMS in the presence of WSC. Although this
fixed reacted with
2-phenylethylamine, an  NMR spectrum of the

active ester fiber was

resulting amide showed several unknown peaks. This

reactions occur in
PPPEC-g-CMS. With

progress in functionalization steps of PPPEc-gCMS,

indicates unknown side

functionalization steps of

yellow and/or brown color of the clothes deepened.
Then, further study
PPPEc-g-CM S was not conducted. On the other hand,
such undesirable phenomena were not observed in
case of 4 derived from PPPEf-g-CM S/ST. Table 4 lists
conditions of the amide 6 syntheses by reaction of 5

using 4 derived from

with 2-phenylethylamine in acetonitrile.

Table 4 Conditions of amide synthesis

5 PA®”  ACY Temp. and
Run® () (9) (mL) time
1 070 0020 20 60°C, 0.67 h
2 0.65  0.049 3 RT, 3h
3 055 0029 15 25°C, 0.67h

dRun number corresponds to that in Table 3. Runs 1
and 3 are batchwise method, and run 2 is columnar
method. ”PA means 2-phenylethylamine. AC means
acetonitrile.

Percentage yields of the amide 6 inruns 1, 2, and
3, were 96, 56 and 71%, respectively. Figure 1 shows

e gt X

N

adee
g

b

f e
a c

d Run 3

Run 2

Run 1

Figure 1 NMR spectra of amides 6 prepared by
reaction of active ester fixed fiber 5 with
2-phenylethylamine. Run number corresponds to
that in Table 4. Solvent: CDCls.



NMR spectra of products of three runs. These spectra
were measured using products as deposited at bottom
of recovery flasks without recrystallization. Although
percentage yield of 6 in run 1 was higher than thosein
runs 1 and 2, but unknown peaks are observed in the
region from 1 — 2 ppm. On the other hand, in
particular the amide prepared by the column method
(run 2), no unknown peak was observed, indicating
the high purity of the resulting amide. Figure 2 shows
an NMR spectrum of the amide prepared by
conventional liquid phase synthesis. Although the
product was recrystallized, severa unknown peaks
were observed. Thus, the proposed active ester fixed
fibers gave the much purer amide than traditiond

liquid phase synthesis.

4. Conclusion

In order to synthesize pure conjugates from
functional carboxylic acids and functional primary
amines, reactive fibers bearing active esters were
grafted
polyethylene-coated polypropylene staple fibers,

prepared  from  chloromethylstyrene
which were obtained by electron pre-irradiation

induced liquid phase graft polymerization. Reaction of

Qe St
d g
H,0
b
Ce f
) |
L ' dodalsl L

Figure 2 NMR spectrum of the amide 6 prepared
by conventional liquid phase synthesis. Solvent:
CDCls.

the resulting active ester fixed fiber with a primary
amine gave a highly pure amide without purification
procedure. Thus, it is expected that the proposed
reactive fibers will be applicable to synthesis of
various conjugates, such as chemically modified oligo

deoxyribonucleic acids.
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Boron neutron capture therapy without craniotomy for malignant brain tumors
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Collaboration between SOF detector and JCDS system in Boron Neutron Capture Therapy
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Abstract
Geochemical map was studied in many institutes for the specific purpose of environmental assessment. Especially

in late years, this map is used to discriminate anthropogenic elemental pollution among primary geoenvironmental
factors. Where arsenic shows high concentration gold and antimony also shows similar behavior as arsenic in
geothermally affected area. High arsenic concentration was found in Mesozoic and Paleozoic area in western part of
Tajimi city, Gifu prefecture but gold abundance is not so high on the geothermal area. This study was intented to
clarify the behavior of arsenic and gold in the Mesozoic and Paleozoic area, and to clarify controlling factors of arsenic
and gold in this area. Ninety-one stream sediments are analyzed by instrumental neutron activation analysis and X-ray
fluorescence spectrometry. The results are expressed in geochemical map. Analytical data are treated by factor
analysis to find controlling factors of the element in study area. Constituent minerals of the stream sediment samples
were examined, to find control factors of arsenic and gold distribution in the Mesozoic and Paleozoic area.

Analytical data in the study area examined in referring to three distinctive geology, i.e., clastics area in Mino belt, chert
area in Mino belt and Tertiary and Quaternary formation area. Although several sites clastics area in Mino belt have
high arsenic concentration between 60ppm and 177ppm, the area generally shows low arsenic concentration. Tertiary
and Quaternary formation area has not much notable difference.

Factor analysis shows elemental distribution in this area is controlled by monazite, biotite, zircon, pyroxene,
feldspar and material including cobalt and arsenic. Monazite, pyroxene and potassium feldspar control the elemental
distribution in Mesozoic and Paleozoic area.  Arsenic and gold in the study area doesn’t show similar correlation each
other as is Tsugu region. This indicates that the factor controlling arsenic and gold distribution in the area is different
from the factor of Tsugu region. Minerals that show high arsenic concentrations in the Mesozoic and Paleozoic
formation area are prospected a kind of pyrite with red or black features. These minerals analyzed by INAA, show
high arsenic concentration but not for gold.

These fact indicate that arsenic concentration in this Mesozoic and Paleozoic area have relatively low concentration,
but high arsenic concentration leastways in the area is shown including arsenic minerals in sedimentary rocks. Arsenic
and gold are indicated have different carrier, arsenic have high concentration although arsenic shows low concentration
in this study area.
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Fig. 1 Study area and sampling sites of stream sediments.
Ninety-one samples were collected in the area of 15kmx10km.
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Fig. 2 Geology in this study area.
Compiled after geological map by Geological Survey of Japan.
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Fig. 3 Comparison of analytical data for Fe, Na and K with
INAA and XRF.
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x: elements, y:concentration except Na(ppm), Na(%).
This figure shows average values and variations.
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Determination of *Mn in Iron Meteorites by Neutron Activation Analysis
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Elucidation of the two dimensional distribution in Clethraceae leaves
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AcOH | 14.0%+4.0 |66.5+7.0 20.9+2.4
NABC |7.5+2.3 |[87.2+11.1 11.2+5.7

) fHE (%) & (&S O KSR/ #H & 0 K5
RE+ZEPORERE) x100& LT,

IHOLCHRBINT-EL, bk 1 7
s ARWEIL . U O U BE O 8
REFOTC, NAAFA A=V T TF T4
P— 27 A (F+L 7 4 LKK, BAS-5000)
ZMAWTI P LBt Lz, Bohi
i % X — 11287,

ZOYE, Ge AR IHAEE TIIRI S
Nixholz, BHMOILEHRMNT LIEETH
H5Callld 1l P~OFENHOEEL YT
TRV b LRV EEX, TAIEEH
WT, ZOREBEEZRELEZLO LI LI,
X— 2 12~ 7,

Bl B B 270 K912, ColdZE D #%E6




CHRICIRES N TS Z ERH L &2
o7z, CoDRENKRIZR > TWND Z &
O, EOPIZIFCox /T 2D L 5 72
FHA% (vacuole, spot, speckle, blob, mot
tle) MIFELTNDHDOTIZEWVD Z & %F)
TR Z Nk & v o A TR E
NWeEEZTWD,

X — 1

2 SR
[1]Noboru Yamagata,Sadao Murata,Koshu Eise
iinKenkyu Hokoku(1964)13(3)170-5.

BEE

ZOERRICHIEY, BELWAEZEMELT
THW 2, deifpE RPAE G EmE 7 o« — v R
P X — AR RE AR R
F OB S O BT FEE L THWZ, K%
SR HIBR O JE 2 OB IE 12 KL JITF fe
K. AR BEERIESBILHLOHITET,
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Elemental analysis of plants and soils
FORRFR AR R A B2 ge Rt

T A

MAEOHB L BR

WHFFEE CIX, MR L O ER B R O e B R
Z JERERIRBE TR D 12D, b 25 L
T& 7z, BIRMIZIZ, BN EER SIS A
D, TERBENDFEROHBIZ L X D &) ilAan
b, BEEDTOTREEIFE T L TICRIET S
72U, b 2 v, BUE & ARFZE I3 T
FThN, SFTIELNIBRICOVTHEE L
72U,

T, EAEMOIREHIC OWTIEEE OBLILE
EDICOoN, FEEOLIEREREMIT DL EBRDH
nNTnsd, ZHETIZ, GMO BAIZOWTIZHA
TR S N7~ DNA ~—F —2 4 FIF U7= 854,
ERSHYEIC /> TE TV D, L LA LMEOEY
IZ 2V TIE DNA 234 L= O s+ 2 FH Vv 551
ECIHFFEMEREST D LT TERY, 2T,
EVEM OPFEMERE DT OIZ1E, HEx RIERES THE
BT T 2 AT AR BN D, BEDTHE
RGO ROEINERT L7 E R B L, HRHLEL A TS
Z & CREMZERE T D HEANORFE TIX, —EORE
IO TIXHBI N FAEEIZ 72 > CTETWVD, ZDTE
FH — T L AP AT A TIL, J@HE ICP-AES
L <X ICP-MS ’FIH SN D, EEmSG LT D
TCHEDFPHZ YLK TE UL, FEREREE DR E O L
NI CE 5, ARHFZETIE. ROFEZ RS EHE
ML 2B N % 1)ICP-MS 25 ORI T & 2 IRk
EMMEIRNZ & D, MR IR OIRAD /MR
WA BND, EEEICERTE D THENEL S
%o NZILERFESH AT LN TED, Thh
DOREZ R RBIENL, ZhETHIETE o7z
BEDSSRMF OBMETCEORMERR, 20T
— A DD ERE TR FEHURE EIE DO BR R A D, ohT
®Grl UCIE, EROBMZ2FE S L TREKE D
B 2 —DMOBETAFT 57 v XX & F
3%, 2NETICRMBREFAFT TEREINTX
T F USRI DR Z A SE TN Z &Ik,
FHEE IR PERRS TE AT AOEENIFCTE D,

FOWFRZED L ST Th

WHEHN > 7 — X 0 EEHN MR X ~ 32 XY
TNOERMEZ T2, Z~AXXOFIRESEE LT
X, LT om@Ey Th b,
1. Vv VaEIIRes LIAMIlOR & Bk,
K OFEE NS Elem £ TEBEE LA E 236
% LI a2 LTz, O EEa L, kT
Veitt, B & HEA D Elem ETEREL
72)6
2. EEIT10ECTLY T e Lz,
3. 10 E&TEHENT L ENTERVIGEIT,
10 EAXBRIT 4555y, HDHWIL6 HSr, 855
7o &, MERFNZEID A3, XAREE Y BRI L
THEBHE LT,
4, xS LETHIEREO L ZIETELHRY D
T DO IZTF S v a— DT —
Fragot—hElE2H\e, A7 LRRE
DB L TE A TREHIfAN 2N L 51T
Mgz Lz,
5. AKROWPEILTREOM— L= FIEIZ L HE LT,
1) NVIEDy TORERGBOEIZHD,
2) o BEALEEL 2 5~69 FFEAZHIELY,
HI L7,

3) 70°CT 24 IRl H FERGIR LT,

4) Fvlr—aZ—Thlmtk, BESEID, K
Sy ERDT,

5 WEE 3 AT TIT o7,
PLEOFETHEIE Lz # < 2 XL, 60°C TH L
Ba VATV, BRI L2k, SRiEARY
TF L UARIZ 2 EITE N LTS ic it L7z

YD LD BRER &R
AMGEIE S ~ % ¥4 14 HME, P S ~ 3 X% 20
RIS ST, B CRIE & T o7, —H T
W4T L CRIY > 7% PGA HIE b 4T - 1=, FEHE D 3
M7 S5 & S ARIZ DWW TIE, Figure 1IZRE L7,

PN-3 1Z X DB & kit 5 & U b iz >
Wi, #Na, Mg, Al *Cl, K, “Ca and **Mn D
A TE 2, —F, PGA TIXB,S,Cl,K DIt

JRR-3 PN-3,PN-2 Hut bt BIEMD LR ST



PR TE T,

Hokkaido

Figure 1 onion producing
distincts in Japan and
cultivars.

Two cultivars described as A and B
were grown in Hokkaido and 7
cultivars describedas C, D, E, F, G,
H and | were grown in Saga.

Hokkaido Saga
No. cultivar| | No. cultivar
H-1 A S-1 C
H-2 A S-2 C
H-3 A S-3 C
H-4 A S-4 C
H-5 A S-5 C
H-6 A S-6 D
H-7 A S-7 D
H-8 B S-8 E
H-9 A S-9 E
H-10 A S-10 F
H-11 A S-11 G
H-12 B S-12 H
H-13 B S-13 I
H-14 A S-14 D or G
2 S-15 E
S S-16 E
P S-17 E
N, e i S-18 E
e L S-19 E
T $-20 E
S r ~—/ cultivar
UL A: KAIRYO-OKHOTSK No.]
B: SUPER KITAMOMIJI
C: SIPPO-WASE No.7
D: TAZAN
E: MOMIJI No.3
F: SIPPO-KAN70
G: SATSUKI
H: NEOEARTH
I ANSWER

B ONTFERIZONT, ERSINT 2TV —
VT oET Y T B Tom & A, Figure 2 1DR
SNd X o, dBERE EEEFEDOXR]NRSL Z E
AVHEIBA L7z, BEIC. ICP-AES X° ICP-MS IZ L % 5%
ST —Z NS ZD 2 D2 ONTIER S END Z &
DRI TNV BT S L < IE PGA TF%
NHTF—ZDOHRTH, FEMOHBIZITS Z &2 AlHE
THdHIENHPI LI, S5, BEHEOHT & PGA
DT —HEbbtsdl, LVPRKICKINTESZ
& bR &7z (Figure 3), X Tl s A byEiE e
RENMEEFED X~ XX 2R T,

EHICEWET Y T HREDLTZODIC, BT LD
BEOLIRNT—Z IO, HIBL, By ox:

a) INAA

b) K,~PGA

Figure 2: PCA by with data set of
INAA (a) or k,-PGA (b).

Modeling Power

g B/K 0.350

o S/K 0.503

¥ CI/K 0.764
“Na 0.415
Mg 0512
28

<
28

2 cl 0.594
2K 0.377
“Ca 0.294
56” Q z]g

Modeling Power

Factor2 g B/K 0.418

H-2 o S/K 0.421

) o X CI/K 0776

Fagtog3 Hj-gm ::Na 0506

Hed GETAR < e 0544
~°%  Factoril = Cl 0.606

Hglg, T T K 0.356

“H-5 “Ca 0.435

Figure 3: PCA by
with data set of
INAA and k,-PGA
(a) or Aland Mn
omitted data (b).

b) INAA & K,-PGA
(Al and Mn omitted)

NI 21T Z Lic LTz, DFED, oz Al
L Mn OF —F ZERNT T I—E" 0 F 54T o T il R
23, Figure3B TH Y . L0 A HBINATHETH D
ZENIRENT,
INOOT—=ZBTNOHA LI Z & D—2IT,
BTV I NT—nbEARI S, EHHBNIC A5
DREVWGEHRE LT, EHERHDHZ L THD, T
Yo 7mT—Lix, TOETMIHT HHELGEE,
RAMEEZ 1 ELCEBLEEMETHD, AllER S
DR IIIRI R 2 B &3 BT 7 IE TR L
720, BB E AR ST AT Z A EICE T
W=7 BT AZ ERREE R TFETHD, L
2L, FERE ST CTH D b a2 Vb Z &
X, \EOWEIIES AT ZENTE, o5
FTH LI TWR - T2 B RO FEMHBI~DF 503



KENWZ EPHBA L,

ZD XD, IS T IIFEREE ST S FTHE T &
D ZDRNRERFRLTHD, & L THEMEIHTE
ZPERHBIOFEE L THW TR ERITZ1T 9
ZEE. IRETIFRBI SN TELTZ BN
EERREZHE LTSI E LN TE DR
MWERRENT, ERITEEDILFIET HILHET
HDZEMBMOBEEDIH L THIAISHTE S
DTV hE BT a,

SEHWEZZ < RXFICHONT, 5T, HEE,
LHEEE, ZNENOHIKIZIS T 5 VA NA 7 T
ZANFLTHEBEEZIT-7- (Figure 1), TOREHR, #
T EAXOMFENZIGIZIE S THDDIZHE b 5T,
AHEEPE L VA KT 2 Z e TEE NS 2
EDERIIREZV, ©F VLRI K DFERYR]GTE
I, MHEMZEZEZE LR THLAMETH D Z LAVUR
ENTWVAENLTHD, 5VRIITEEDFICE
FNDLEOREDO NY = 3AFT L EEICEE
NAOTNLHRREEZRES KL TWNDENLTH D,

T 25EA1E. SBOFH

AT H19 FELUE bk T 2 TETH D, 5
. BIEMOTRTHBEEDZ N O, LSO
JEPEM ~DARFIEOME A % HiF L CEBRAETT> T
STFETHD, FAENIROBIR TIT A 720>
e, BEMOBEHEEIT O 2 & T, BV BB A £
SRR, MR EARITHEIC A A LR 0w
REPEDIRFHI DWW T H A HOFRE L L7uy,

REDAFE

AR OV T, HI9 4 8 H (24T H 7z [The 12th
International Conference on Modern Trends in
Activation Analysis (MTAAL2)| (28T, RAH —
HREATSTZ,

RAHK—F 73— : PO19

& B : Studies of Elements in Onions, Specific to
Producing Districts through Instrumental Neutron
Activation Analysis and Prompt Gamma-Ray Analysis
J# : K. Tanoi', H. Matsue?, H. likura?, T. Saito’, V.
Hayashi', Y. Hamada®, H. Nishiyama®, N. I. Kobayashi®,
T. M. Nakanishi®

1 Graduate School of Agricultural and Life Sciences, The
University of Tokyo, 1-1-1 Yayoi, Bunkyo-ku, Tokyo
113-8657, Japan

2 Japan Atomic Energy Agency, Tokai-mura, Naka-gun,
Ibaraki-ken 319-1195, Japan

M. ORRREIC O W T, B E. Jounal of
Radioanalytical and Nuclear Chemistry (Z#&f8 L. B%
BT TNDHEZATH D,
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Influence of geological characteristics on the chemistry of river water

JEE V2 5 R A B A

TARTERR « WOoCHmfE - AR —pk

Katsuro ANAZAWA, Hayao SAKAMOTO and Kazunari ARIMA

Department of Earth and Environmental Sciences, Faculty of Science, Kagoshima

University

[FC&®IZ

MOTHNUE & LTH SN TW bR EIEBWT
1L, SHIOFESLILD S O HIAKIZ X 5 AKETGEDS,
AN EEREAZ S S Z LTWnb, TRHD%L
EEEOFMENRAETSH S Z LNEL, HESN
TWBHI B D720, RELVOBRELTHMLND
EHEJI TS IZ BT, [HEAILD B DR EREE
PEOHIFERNFH Lt TRV, THdgcidhz
DOIFN A OEN2NWZ ERN B TWD, TDJRIK
ELTE, WINEEOESBNESREE TH LD,
REANDEETHDH I T =FNEFTERVWERETH
% EDRFEERIHIA L TV BN, REICHHEAD
SERITER S TUWen, & 2 TARFE T, Ik
H, FIBFREESREOEH) & IKE & ORREIH
ML, SO RISV CRIEmR Iz mT 72
BRI REIRET D2 & 2 HIICHHA 2 50 L
77

1. AEDAZE

1. 1 A&

TR R E ) TR, AbkE34/E 15y, HRR
134155 %% L, #HE13km, Fdk 8km, #A
[ FE50.47 km2dD WU [E L HD |1FEC & 5 1k TH D
(K1), ANBIF2005FEBI/ET, 1,247, PUELIH]
OB F 7= iR 72 IR C, 1L Z B 2 T
WEEETIL X, JISH#XICE#EL, FEITART
I 2 fRCRINLLARICE# 72 5, e B IR IR O B
ho CTHLET L5272 L, MoFuEzitie sl
I H LA AE L CHE B HFRICEN TN D,
MBI IEARALER TR L2y, IS L)1 &
0 KB 2 B THIKREIC 2 DR LARE 1T REe 7 Al
HelpoTWNB,

BT B9 LT P S R - I HR A L, 2 M
ERERLT D ZIINERCE X, RERE - WERE -

s - AR A - BlTAOE) N
YA (Y e < B N SR 3N =1 9]t e €| A 5
RToHELTEL TV D, ZINEOR G ARBO
IS SRRALERIE OFER N H 0, Z D < DT
1960 FERF CHIE SN TV, N HOHFTHHE L
BN EFRERICALE T S BHILSLLIE, HEREL - 258
§1 - BERRERSE 2 T DB A Ol Th o7,
BB RO BISTLARE, 1900 4E70 5 1930 E(RIT %
WA %, 1907 4 & 1908 4F0 2 AW OKEHLEE H &
1% 82,694t (2 L=, MK, S5ILJEIIZIE, 59 1000
ANDREER EFENEEL T W H, B,
EAAREO/NIEE L CTALITSENRT, SI2E-
TW5, SR IT AR SN TR Y, "k
EORESBHKEZRHLTWS, ZORHADHH
MOaH S, HIETIEZ OB D O KK E
TR EFEFE D LTWAS, THRARI] XA
MO TR 1 km OHST, Rk FEw)I|C
HAHRILBNNZER L TWD, AHFFETIE, Z 0Ok
KB & BLA AR A HOSI K« ) D
FEHE AU B NSRBI E 21T - 72, F 72 Sk
DEWRIFACERR T DN 7 T T 0 Refgb 2012,
WILAINOIGE, BILOEMMX 2w bs b 9 —F
OFEER)ITH 2 ) H)OFRAE S PRt THEhE L7,

1. 2 BAEG S CISEHBHRE

FHAX 2001 & 10 A, 2002 4F 4 H, 2002 & 12
A, 2007 # 5 ADFH4ENZDTZ>TEmL, 4%
AELGE LR K OB, JITE)IKRIZEBWNT
KAl &b 20~25 Hi sl B KB 2 BRI L 72, 72,
2002 % 4 A 72 5 ONT 2002 & 12 H, 2007 4E 5 HIZ
WIEE () oY o 7 A RE G hE T
Ik L7z, AKeBHIf G gm0 %, R =FLro v
ATEREL - PRAF LT, BRAKIZH T - TiE, Bk
WCT VX LA pH A—% (DKK HPH-130), EC
A—%— (Hach t:# Senslon 5) 5 W x7T V¥
WA pH-EC A —# — (Horiba pH*EC meter D-24)

JRR—3 PN. ASC-20. HsER{LZERBHEEH LT
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34° 02

River
K12 1 4n w -5,
H10 49 @h-8 // -4 ARAMIZU TN
4 -~ el — = e
A 7 \Study site K-11 -7 @@ o
“dgsl
' : 34° 01’
1347 127
34° 007

MISATO Village

5
@ Sampling Points
0 1 2 3 kn

1 AEH  EERITHIITEAHEK

2k VKA - BREEEC)ES LU pH ORIEE1T
ST, B, MHLEHEERT, o0 UHHRARTE
Hikg K0102 (JIS-KO102IZ L7z W IEEIT - 72,
BREEE (EC) OF &R 0.0l mS/m TH Y,
pH, EC & HIZV IKLFRZAEIL 1 BN TH - 7=,
FABEMICBNT, AF Ly R-TaEs LY —L
7 ) — U RAEIRZ R RIE L LT EEIC LD
TA Y EOREEITV, HCOsI\ZHE L=, [KE
WEHZOWTIE, Ty v /&= 48IcE AL
%, WKL, FEBR=|ITHBWT60°C T3 HIMiES
w7-t%, WEICHW,

1. 3 20

RIJHI RO EZZOEEEMA L, £
7o, R LKL, 85 CTA v Lo EES (B
B RSHED) Ik THONEAEKRE S S
(2 Millipore #:8¢ Milli-Q SP #ffiks 27 A2 T
SLER U 7= Btk 2 N =,

FHEREA F ST OVTIE, 0.20um DA T
TUTANE—=THEMDHK, A4 rma~v s>
« —(Hitachi L-7470)% F\C/ %7 L v HEIC
L OHRIE LR, FEBRA A oW TIE, EdilfE
AT AA-646 %AV, Natd KHI 7 L — AFHE0H
1%, Caztd Mg2td 1% 7 » & U HFEFICB W CEF
WL (AA) ICXVEELE, M4V DOER
[RAE, F-, Cl-, PO43-, S042-, Natk LN Cazt
73 5.0 pmol/dm3, NOs 7% 1.5 pmol/dm3, K*+¥ X

Mgt 1.0 pmol/dm3 Th->7-, #V K LiREIT S
A FNZBNT 3 %UNTH - 7=,

BAEFEEA T OFMAEITIBNT Mg2+, S0.27 Y
OAES RIS OSSR S iz 72, JITHJIH
WD 6 His, HILAIIKFZED 10 #isIZ- 2Tl
K FEBEIZOWTEHESBO T &2 3 Lz, ]
JIIKHFD I RI UL, 86, ~H, HERIZONT
X ICP 35 YV E %2 AWV T, BRI\ Tk T4
7V a—)pt N U AL D 3 lEkETTO%IZ,
DU DR AEE AW X0 I
£ 525 nm CHIE L7,

EEREHZOWTIE, R 2 oo
e B HTE(INAA)C L Y, EEEEO % T
RERERZITo 72 (B EOTiF%Es, 2004),
AEHE, 7 FRAZ T INTHIREL, S5
A JER—)L IV XY 20 R L7Z, 29
L CHEL L=k 100 mg 2R ) =F L B4
WCANELRERELEZ—V 7L, 6Lz
RV ZF LB T HICV—U T L, 2O
B2 B AR W E B S O W98 I 1 0F
JRR-3 Z T, &iE%E PN-1 (B
5.2x101" m2-s1) TH5pMMREH L, 3B Bk L
Teo BERORIEIZITHIL KT - KFEFHBIITEED Ge
PR AR ASC-20 & W e, 72, EERIEIC
IR EARE, 72 6 ONTAENT Y 7~ KAYZERO /
SOLCOI (&< %, DMS Research #) |z X % kO
5% AV 72 (Simonits et al, 1975),



Fo eI, ICP BIEm RS %2 v
TIEEHEORASHT 2L FOFIETITo 70, B
AEF200 mg 27 7R U REICED LV, R 6
cm3, 7 vAb/KFEEE 3 emd BNz, ~A 7 asyfE
HEE T 25 oA 3 BV IR LT, RIZED
NEWRERy b7 — b (8 250°C) CTAIEHLE
L7z, % Ht%, IN f§lE 5 ecm3 &% 30 2y k& L,
PR AR S &=, 0%, 0.45pm A7 T
T 4N —TE A EITV, MAKTER (50
em?3 ) L, ICP Nt tiEiET K ORI
IEIZTRGE LTz,

2. # B

2. 1 GANIBERS : TERS - ELE

B2 4 [T > CRIMA TAREREL, 726 NIy
Mrz %l U725, EC O[R—HAICI 1T D R 25 &)
%, HIERAG R BENC RN E L, 1FE A DR
ICBWTEENVRE (FEYERZEAESEX100% ) 1%
15% AN TH o7z, ZHUTH L CTELERIZEEIZ DN T
1, [A—REHIFNICE T 55 KEEO EC DZEH)
FBEITNTHOEE 54 -69% & 7220, HEFRAYSIEIC
LD KEEENREREE 2 135002 kB D Z &3
B U7, BERIZMRIC X D KEEE /NS 72 2 & W3
RTET2w, LU NI DWW TISA LR
DT —H i 72 2002 - 4 H OBPMEIZ OV T
MEHED D,

FAT I O Ay 2R FR T HHHE & LT, EX
EE (EC), pH 72 5 N EEETER S D SE %
KUIR LTz, 72, BEEBEOSHHREE 21
R U7e. [BELEE LD S O K TH DR
(H3) 121X, ®migEo7vhH ) +E4eRE (Cazt -

x£1 ANIKOBEETERS (h=2)

Mg?+), Hilit1A 4> (S042), BLOEEEE (Cu -
Fe Mn - Zn) DBIELTWS, oL, EJINIC
BiFAMot#E (Nat- K« Cl) (2o T, Hil
BN NN OBERAKH D DA S 770k & AR
FEOREZRL, N&HWREEOBEL /D NOs
R LTIl - JIE IO & HRIs e~/ & 72
Lo TWnb, £72, pH 2MEW=DIZ HCOs D
RELES 2o TS, ZAbDOOIHIRNG, H*
RENOAKE VL, HRE 725 SRR L ERSLIER 2> 5 D
MHAKTERSN TS Z N REND, B, &
BREATEICHE S KEGBICIRHRERLEL LT
ESNTWSEAREE (Cd-Pb-As- Hg) 122
WTHRAKRBIEREL O 3#T & L= & 2 A (ICP: Hg 1X
BRI - WIETROEE), Cd - As IFEREEILME(E &
I FIEFEMED 0.01+0.001 mg/dm3 & 72 > 7-7%, Hg 1
0.7 £ 0.1 ng/dm3 (FEYEfH : 500 ng/dm3), Pb |3k
HIBR S LLF(0.01 mg/dm3) THh -7, £72, Cd-As -
Pb I oW T, fdFEKIZ DWW T b 9 #T & 5l 72
D, WTNSBRHRALLT Th o7z,

2. 2 ANEBEDEERE

ICP, AA, INAA |2 X B INIEE O HThE R %%
21T, R LR o7 11 7t#E(Cu, Zn, Cd,
Md, Pb, As, Fe, Ni, Cr, Co, Mo)®D 5 &, Z O Huigd
Ny 77 gy RekpIBIIOERREIZHS, IR
KB 7 &N Z O FRHRIZ BV CTHE I &\ OME
RLTETERDORLERLTHD, EORME, RS
IZBWTHEICEWE Ny 7 7T 0 ROYEE
+EEED 20 L L) 2R L7=DlE, Cu+Fe+Mn *
In Thotz, 290 MIbBAEO B EEA &
(Co: 15 mg/kg) IZH L TR EWE (Cot 22
meg/kg) %Rk L7272 (Togashi et al, 2000), *4Hiuik

BEIERS
EC Na* K+ Mg2+ Caz+ CI NOs SO42 HCOs Si

(mS/m) pH (mg/dm3) (mg/dm3) (mg/dm3) (mg/dm3) (mg/dm3) (mg/dm3) (mg/dm?3) (mg/dm3) (mg/dm?)
K-7 13.70 8.22 3.84 0.82 2.64 17.4 3.89 3.42 11.3 44.7 4.06
K-8 14.87 8.46 4.22 0.93 2.84 18.7 4.16 3.62 13.6 48.1 4.06
K-9 17.83 8.32 4.99 1.69 3.14 21.1 6.59 11.8 16.3 44.9 4.06
K-10 15.09 8.58 4.48 1.16 2.92 19.2 4.81 5.45 14.2 46.4 3.73
K-11 14.96 8.89 4.55 1.04 2.94 19.1 4.83 4.89 14.3 47.6 3.69
K-12 15.98 8.95 4.62 0.98 3.58 19.3 4.95 4.36 16.6 46.2 3.81
H-1 12.02 7.83 3.99 0.50 1.71 15.4 3.70 2.50 8.85 29.5 5.02
H-2 13.89 8.12 4.65 0.98 2.58 17.1 4.93 4.37 11.3 32.9 3.85
H-3 51.4 4.90 4.88 1.08 20.0 47.0 2.88 0.20 224 1.0 17.0
H-4 18.8 6.83 4.58 0.89 5.54 21.1 4.57 2.43 41.9 31.7 5.40
H-5 12.25 7.37 4.45 0.71 3.65 13.1 5.52 2.39 6.98 33.2 4.98
H-6 15.39 7.83 4.66 0.82 3.50 19.4 3.56 4.53 6.84 42.2 4.19
H-7 10.77 7.87 4.28 0.53 2.23 12.2 3.44 1.93 8.67 27.6 4.52
H-8 16.82 7.80 4.71 0.88 4.31 18.6 4.78 3.15 22.6 43.4 4.69
H-9 17.07 8.25 4.70 0.87 4.20 18.7 4.74 3.02 21.2 44.7 4.56
H-10 16.30 8.57 4.78 0.93 4.26 18.7 5.07 3.46 20.3 47.6 4.60




F2 AIKDBEEEERELCLOVICEEFTOEERE (0=3)

717K N EE
Cu Fe Mn 7n Cu Fe Mn 7n
(mg/dm3) (mg/dm3) (mg/dm3) (mg/dm3) (mg/kg) (gkg) (mg/kg) (mglkg)
K-7 0.0053 0.017 <0.0006 0.0029 39.5 38.3 504 81.3
K-8 0.0052 0.015 <0.0006 0.0018 34.1 22.7 566 71.4
K-9 0.0075 0.252 0.0124 0.0034 30.9 20.5 418 62.8
K-10 0.0012 0.094 0.0037 0.0011 24.6 20.5 470 57.9
K-11 0.0058 0.026 <0.0006 0.0022 33.5 32.4 893 76.3
K-12 0.0092 0.041 0.0063 0.0095 81.1 29.0 649 186
H-1 0.0066 0.078 <0.0006 0.0055 30.4 12.1 423 59.6
H-2 0.0063 0.035 <0.0006 0.0025 32.7 24.5 350 70.0
H-3 2.64 0.187 1.16 3.77 196 40.0 503 206
H-4 0.1039 0.015 0.0667 0.118 595 22.3 465 808
H-5 0.0115 0.089 0.0022 0.006 21.9 17.5 304 60.0
H-6 0.0082 0.144 0.0022 0.0034 42.8 32.7 432 78.1
H-7 0.0059 0.024 <0.0006 0.0011 26.2 16.4 170 60.3
H-8 0.0208 0.020 0.0173 0.0419 105 25.1 650 232
H-9 0.0227 0.023 0.0127 0.0312 82.8 30.3 578 203
H-10 0.0142 0.026 0.011 0.018 99.9 48.0 1074 251

DR BERE S 7= 3B S8 b D A8 EhilE 1
o INDE & 72 o 7=,

3. & ¥
3. 1 BERSOEE

[BAERILGLIL B3R T 2 ESRED 5 6, Yi%Hk
DRy T 7Ty RIS, BEICSREEEZRLEZ
HDECu+FeMn:+*Zn ThHotzy, ZILDDRESY
DO— AN RN ~Dyi s D28 2 B & )
2T 5721, AL FRCG ORI X 2 AR %)
R BRI OWTERMIZE LR L, AWAiE
OFJIVE & L bRy & OBREZ LT IR, gLl
MO OFRHAKRNE LA EAW L, HHARID
U, SROIRE &E S IILLT ORI TRELT
x5,

{Cu(F —F,)+C,F, }/F =C’ @

722U, CHRERGTIEE, Friif, us LA
B (UEEAKBRAHT), tr AR (HUBEK), ds:
FINANITFHE GLBEKIEAL) Th D,

T T D, b DAL ORFE(C) A Ltk
TOFER & 3t & DHAMRATZT TRIESIT b

Bh, ERBEAEMECH & ENEQE E kg
(C/ICO)IE1 & n, ZHICH LT, FifeKEos
WIZE Y, WREAER O X 5 RIEIFALZERSy DK
5 OBRERICNIE LTZHEIR(C/ICH)<1 &7 D,
ZORUTHE, HLBEKDWEHE T 5 IR KA)(HS)
DHLANH2)~TRAT 2RSS 700 m R
® H4 HR TORAER S OREZF T L, bRk
oy Z & OFRM & FEHME & D HER(C/ICH) & X 2 1208
L7z, EORER, EBERDITOW TP RE & 31
EEMTIFE L, R TOBBHLAITHIFEK &
WILA & OHMIRS CTHIATE 2, L LESR
IOV T, ERES BRI D 20 - 40%FEE &/
/pfEE R L, EEROKMEL L OBRENRE T,
F7=, WINEEIZOWTIE, Cu - Zn OFEHRIMEH 7 -
10 fERRE L BEZICEWVEE /R LT, 20X 9 RBlR
IZOWTIRLART OB 2 72 F R L 0, L)l
EDOFRTRICHED pH EF2, ZhbEEBEOTM
LB EFHERTH-0EHAINTWVWSD (Anazawa
etal, 2004), SEIOPFEMR G ZNEZE ST D H
DElpoT-, 728, Fe+Mn IZ2oWTiL, B ak&
DEHER G TH D7D, FRLWEIC X DRE EAN
BRI SN2 om0 e EZ BN D,

3. 2 %%
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Dissolved chemicals

2 H4 HRIZB T DAL OB ERHRE(CY) & F2IE(C) & D EE=R(C/ICH), Lifthkd
H2 & H3 & OHMARRE TREDRESNDSGEIIL C/ICH =1 L7320, LERRISHIEE

THEAITCICY <1 &5,

BAJBHROMFREICIL, FITEE TR EREO W A
BrEE7 ERRA S, &2 R s A0 LT LB
TN TWAFHHERY A « & @ H & TR,
2006a 72 &), Friz 72 Mgk D% E IS L B JELEREE~D
MO T A a X N BB T L L, W
AOBHEEENNMED £ EEELBFRKNDKEIC
TRAVEE T B S HIC I T, D PE B IR LR
O 2% E T 5 O1E, BEREOBENS HE
FHNC bl 2 FiE LTV 2R\, BEeBREY w4
WCBRETIENETD2E0 L, BEERICKIBREA
2T D720 D, 2l TR O BREEIZAI L
FEABREEZHVWS ZENITETH S, FDT
DITIE, EFRRIRNNI T OEAEIEO F Rk s
WZHEW, WRHAICR T 255K D pH 2 HEd TESE
BELE - BRETDHENEDNTHA S, BEERIIC
ITAIKAEDOBRAN L, TOREA Uik o
BT EREFEND,

ARFRA I & FRIARICIRERPE O HUBE AR L,
FIALBR 2 kR0 T » TV AR & LTIE, SFIRIA
RESLIL, BEURIREEIL L ERM TN 5,
ZD ) BIFRESLILER S, pH2.3 DOIREERE DT
BEKMDESY 18 m3 OEG T L TEY, HE 20
ton DRIEII N T LAl S 7o RFALEE 3T o T
W5 CRIIRART A - &Rii &Rk, 2006b),
AT M Tl BRI e D BT K DR R T
1.6 m3min (27 dm?/s) &/hE<, BMIEESLFNIE
Em< 2 pH 4.7), L7 TR E LT, iR
HAKDSEERFREK 5O TIERL, EEEOEE
I 2 AR HE T 5 72 & D/ B 7 HpoRn ok e 2 5% 15

HTEMEBEZLND,

Z T, AKAIR E DRI N> T 5(CaCOs) %
HiEAKIZIAL, HeREZ PmEELER S %
H D CaCOs DXLER, EEROREDER, BIV
HAET DB OEZRE L., £7, KO
B (AMARIZRT S0tE) A ESBREORAZ K
W, FEERBOWHELZFEM L, WRIC, FEAF
VIREB X O A UREAZBRE LT BT, JUEEAK R
KA 2 A) BRI SN 5E OBEERERIK O R
REVIRERENOHEH L, Zo&E, FRIKEIC
X DRHELEY & LT, Cus(OH)6SO04, Fes0Os, MnOs,
InSiOs #f87E LT, £70, KLRIZHOW T, ]
KB ERLR)N E OEFE (H2) LRBRED
#IACpH ERDHET LD & LT, CaCOs DIEFEE
FHD 1/10 ED Ca a2 LIRE LTz, HER
DBRENRERD DO OBEGREERT, WRPO
EAFRE R ORE L EOFE 2 SIFEK O HEB
MENSELGIWTREM Lz, FHEICHEH LB
T2, KEMEMAES (USGS) 232fHt3 2
Wateq.dat % i\ 7= (Parkhurst and Appelo, 1999),

ZORER, FEGBORERIL, i 77%, £& 100%,
~ U 100%, HiEh 99% L 7r o7 (F3), iz,
BRI DERM B A BT, Cus(OH)6S04 73 3.1 ton,
Fe203 7% 0.23 ton, MnO:z 7% 1.57 ton, ZnSiOs 73
6.88 ton & 72V, 10 m3 P DILEAY A4 3% E L 7= 5
A, HmrZiE 1~ 2| AERED AT v VBT
BORRE Lotz ZORBIC K > THIZHAT
LHEEANR L LTT, AKADD D CatDEsH 2
FoHNeN, OB EIT 32.4 ton/yr TH Y,



K3 FHUEICLLINEKOEREILLEEEROBREDE (EinfE) "

Solution Precipitation
Pre-treated water Treated water Bgmoval Chemical (t/yr)
(mg/dm3) (mg/dm3) efficiency (%) Formula
Ca 52.97 91.02 — CaCOs —81.02
Cu 2.64 0.59 77 Cus(OH)6S04 3.10
Fe 0.19 0.00 100 Fe203 0.23
Mn 1.16 0.00 100 MnO2 1.57
7n 3.77 0.04 99 ZnSi0s 6.88

1) [Caz*][COs2] = 0.1 K¢y (calcite) & L CHH
2) KOO AMEE /o> T 5,

FRARFIZIIT 2 itk (H3) @ Caz+iii (369
ton/yr) D 10%LA T &7 o7z, ZAUE H3 HSiCH
i+ 5 Cazt DM ZEE) (CV 15.5%) OFPHNTH Y,
BRELIHT HEEE I L AL RN bDEEZ BN
2,

BEhHYIc

AWPIETIE, BEFLILDN D Ot K O HEe IO
Bl z, WAFRRRSY & JEE TR OWHE D E 5 L
Too ZORER, RKIKINTHFEEELEAEIC LY
KA BERE SN ik 2 B 20 - Bimrvicii i
THIENTE, £ ORI L 55 Pk
BAE 2 i (B L 7o 56 O HAR I OBRERBREL A
A Lz,
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Investigation on elemental concentrations of aquatic insect larvae in river in relation to water quality by INAA

with kg standardization method
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1. 1ZC®IC

REBEIEAM E LT IVE THa REMDFIHE S
NTETND, RERTOERECEHER L ORE
BUE IS 2 7= DICFIAT 256813, < 04y
DBREEKH O 2 b OG- & A D 1HEE
R LTS, K75 LBz 4 B &
52 ENEERGAETH, VR XV IRERS
HDOENTWDEMZE T D EMENES T/ D,

—MICESBITEMC L VBRI hD Z L1320,
L7e3 o CTEMPTOESEZ 5T 5 2 &1%, K
CIET D EREZ BEE COIT 2 2 LIcE L
EWVWR D, KNOERBRENEHL THD LS 7%
BETH, HDOREORHITEL & U CHRE %3
RN LHD, EMTESRERHTIEE, R
HHC B 2 BRI B L AR E 2 FF> D T,
JIDKDOEEBIRENEE L TWTH & DR R H
B SNTARNIREIC2 5, WIOKE R AFEEH S
WITEENES & UCRHE L2 WA, FREAEH OF
MIZHE 725 ETH D,

AT TIHRAR B AWIKIZIE T 58 BIG %D
BBEIRE & L CHIHT 2 0 Ol T — % %1%
HZEEHME L TToTo, —BUICITKAER B
ERNRIINCAEBR L TWLO T, ERTLHKER
HORECH A R E O CBRBEA I+ 5 2 & b7
b Tnb, oL, KERBOESBIRE LBREK

RZEND O L OBRIZ OV T OFEMZARBFZE 1T 72
<L KRAERBIZE F 0 EeBIRE A2 R IZH
AT % e OB 2 IO TOFHRIZZ W &
Fn e, KAERSIZ, FbL TEEZB X THE
LERNSPIHE L TRMBEEN D, 2O X5 efFde
Fro/K A B oD T A B R BE D FR AR 0 L
B FIRIZIR - 7o B E O ZAIZ B L CHERY 72
B aiF T Z &IHEEEM L LTRIIT 2B
IIARAIRTH D,

BREEAEL O T ITAR & 22 0 TES IV B0 5 73,
AW EBREEEL LTHOWDES. L £ oxk
EERTHZENEE L, kB EOPTIEL, B
FIICHR = & O BAE R 2 L L T LR & A
RRZ T CE D W H R AR > TR Y . BREGE
DHHIITENI 72 FIETH D, ARBFRIL, & B
LA HTE TR o 72,

2. SEBR

2.1. B 7V 7 LEEHLE
AKAERBITREARRANZEN 2 A)II TRIRL7Z, H
NNEBTER T VT F 2% 56 L AR TAkm Cltlik
480km* Z A L, AU HAGATIIITH 5, &
OB TV TRA Y N E LT AND 14kn |k
MORERK AT WG E U CTRERA » N EEE

L7z (M1 28), A, KEPERREE2 S

JRR—4 S 34 7 BREEEEHEIL 8T



SIEBAEL TV HAEME THY , BERA B
IZREARTINO N DL X0 Bl irE L, B
ZRA ML ERICIEIRE 2 T BRI
720N,

Kurokaml o
riake
Bay

K\ [(11(11\0
A A

Shira River

0 10 20 30km
——t—i

[ 4

K1 Ho 7Y 7Hs

HEZRA b TIE 2004 4E 1 H ~2005 4 12 H DO H
FHZOWTKAER RO A T o7z, 72721, KAE
BEHRPHEERIND DX, 10 HNBEED 6 HEHET
THY ., 10 HIdERY A4 X/ S < ARE LD 20,
Fiz. 5 AEMSIEPMRIZ X 0 EEBIXEAD T 5,
BERA LV P TRILIEKAERBZE 1ITRT,

F1 BERAL P THRIERLIKAERR

TIIVELU e THE BT Y  Epeorus latifolium
vaX=Huhiray

Eedyonurus yoshidae

== ay Baetis sp.
Y~ N7 HY AT T  Neoperla niponensis
FF~hhEHrT Macrostemum radiatum

|2 S N = VAN Mataeopsephus japonicus

AKAERBIE, ORI DI TV D ADEK
HC R G 7z, ADOREITE B EADBED AR L
TWEHR, T2 ABKFITH > THEDNRE LT
WROAIZIE, KRAERBITHEGR SR o T2, (o

T, KERBFEAZICL TS E bbb, IC
GENDEGRE LKERRIZEEND BB OM&K
ZIARDI0I, 2005 4F 12 FICBERA VTl
ERKERBOBRREIT -T2, 72, BN L HEWN
AFRD 01T, 2005 4 12 HIZ, BERAL IO
PRICALIE T DA & REECg & KA R oA

Tol-. HBHTEEZD 10km BT, KEIE 21kn BT
Zhsn (K1),

PRER L 7K AE R HUd, EEREICR BIR 0 AR
LI, TV O ST, BRI
JIK T Tt KERBEFERRICT Vr—4%—H
THR ST, KTOESRREZHGNIT D72

o K Z 28 RS STk A a7z,

2.2. MU EWE

KA B & D R IERR K O K DB, A
POE R OUR Y =F L AR E AN U TR LT,
PRSI B AR PR OJF 747 JRR-4 T 1053 & 3
REf 24T o 72, 10 43 BRGFERHE, B 6 R Ic
VIRRANY MVERE LTz, 3 R RREECRH T
WA 1 MR & 2-3 1 W%@ZE%/?@Xm&}
AORNEZEIT-T-, WA M, HEK
PR RGER G v 2 — KB 78 2 o il
T = DEERRIE Y AT A CRIE Uiz, T
ZIRMEAT SR Y 7 1 TSAMP0O90 | & TKAYZERO/SOLCOI |
iz,

3. MR LBH
3.1 &, WK, KAERBOEERE
FADORELE L TWERIZEEN DI BBIRE L
WK O L BIEE %3 22”7, Ca, Fe, K & Na
RIS A —F —TEENTVAHD, tOEEITM
B Thol, Yo7V U TRA v FETTRE AT
BRI T R THRELHEO M D 2.4 5 ThH
72, BEET 2005 4F 10 A & 12 AT L2 #ICE
FNDEBBEOE NIV, HKTH Br @ 3
B Cholz, LLEOFRIL, BICEENDERIRE
I, BREUH AR BRI TR & R B L3 72072 2
EERLTWD, —F, WIKFO&RETEER S
DI, Ca, K& Na T#EFRI L THH-7, LL, Fe
IXHEEIZ AR D SR T 7200, Br =2 Rb 1)1
KEBEIXFE CRRETHY | Co, La, Mn, Sc ODKHIE
FETTAR N, KIS R 4172 Zn & Se (X# Tl
HBRALL T Th -7z,
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Attached algae River water
Ozu Kikuyo Kurokami Kurokami Kurokami
Dec. 2005 Dec. 2005 Dec.2005 Oct. 2005 May 2004

As 209 34+6 275 15+2

Br 60+ 3 55+5 57+3 19+10 35
Ca 37500 + 4700 37400 + 5600 39200 + 7200 57600 + 9200 21500
Co 23 26+2 23+3 261 0.13
Cr 23+5 21+3 29+9 26+6

Cs 3.6+0.7 45+0.4 38+0.3 40+0.3

Eu 1.3+0.1 14+01 1.0+0.1 13+0.1

Fe 71800 + 2000 90400 + 6800 78400 + 6200 73400 + 9300 480

K 13200 + 200 11500 11500 + 800 17100 + 3400 59000
La 19+3 231 212 23+6 0.11
Mn 2200 5200 2900 3200 35

Na 14800 + 200 13800 12700 + 1200 20600 + 4700 20700
Rb 51+10 45+5 50+ 20 71+21 18.5
Sc 12+1 12+1 11+1 13+2 0.04
Se 0.72
Zn 4.8

HE L RIRHCRHEE, 490, SREETERIL7oKAER®
DIaA=HI AT TICEEN TV DHEREEE
X279, vaZ=FUuhraviZA)ITARLN
DREMZZKAERRTH DK & NaflREEIL S < Mn,
In & Br JREEITHRETH Y |, BRIUMLSIC K 2R AE

100,000 |- (Br [INa| _
EBK [IRb
= FJMn [@Zn
z
> 10,000 | B
-
=11
e
= 1,000 _
]
=
= b
g
8 100 _
=
o |
(@] |}
T A SERSENIRY SR

Kurokami Kikuyo Ozu
M2 vuX=HUhravOsERE

DEWVITR STV, SRS TEBIREICE
W e W X =T ey O, HEICELEE
SNTBMEFLTTHD, LaL, RERENE L
T, In Fvm X =AU h 7 e v TidRH Sz,
BECIIMH STV, 2005 4F 12 AITKRHEE, 4
B, B TR L 7ot O RO K AER BT Zn 1348
HENTWDHZ e, vrEZ =T 7aud In
M, ZORITFHEN 2SO L1TE 2 LR,

HEZRA 2 FT 2004—2005 FFIZEHIL7TZv 1
HZ=HU BT ey D& RIRE DR A 3
AT, EREDS> THEBIREICITRE 2EN
T2, SJRIRE O L HFHITR DB Th 5.,
Br : 51 + 26 ng/g (24 - 105), Fe : 2790 = 1350 pug/g
(1060 — 5700). K : 9450 + 3940 pg/g (3300 — 18100).
Na : 4120 + 1370 pg/g (1650 — 6380), Rb : 33 + 14
ug/g (16 —69), Sc : 0.5+0.2 ug/g (0.2-0.9), Zn:
370 + 120 pg/g (250 — 720). HHRKERETK D

7



5.5 T D, KAERBITBEINLT D2 L0 b,
BEITZZOEICAER L TWERD LB IEE %
ALTWDZ &5, BRI X D2 KR E 2R
FEEENBESh T RWnWZ &b, AJIKRD
ARAERBROARIEEIZB LT 2004—2005 413%
EL TNz 5,
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DEFIAEAL

3.2 JKAER M & E L OUKAR B ENIIKDOE R
D BELR

KRB, BOKE L TWEAOREICAR
LTWeZ &nbh, IR > TS EEZH
N5, £lo. KERRITHRA TS 2EHCH 5
WITAKFOEBR LI AL EEZLNDDT, £
NWRKERBOEBREICEL Y EEL 52 TW
DI YREE LR D2 AT IR o 72,

B, IR R OUKA R B o & sBHo i Sz
EIRIEE L, TNTNOREHZOWTERB I LD
EdE LRELR~ N v 7 2A2HET S, 22
T, XIERECTH Y, a 1TiE X oK RBREE T
Hb,

(ai/ay)
_ (@y/a;) (az/ay)
(az/a;) (ag/a,) (az/as)

ij

HBoONTREADREER~ N v 7 A X ERE
BOEEN~N) v 7 2%HW., TNFho&RE
BEDHIZOWT~ M) v 7 ALY Z2HET D,

(X11)al/(X11)g
(X21)al(X21)s  (X22)al(X32)s
(Xa)al(Xa)e) (Xg)al(Xa)e (Xz3)al/(Xss)s

Y, (AB) =

ZIZTIE, v MY w7 RY LT, KAERR
[ L ARAERBMIIAKZ ROz, KERD L ED
D UVIIK T O JE IR E O3 K R EIT R 7R -
TWDOPREBRTH D05, RUITIREITEZ2 > T
LN, EORHMNRRECThoTE, T7h7bb,
Bl ZIE, KERBPKFOTXTOeRELZE LS
AR L W LS, ~ MY v 7 ALY D

oy oy ™ - oy
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Ratio matrix
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Ratio matrix
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Ratio matrix
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Ratio matrix
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Ratio matrix

M4 ~ Uy s Reosns, BB OKERBR/EE) . FE

Ais i " " P
104 102 10t v ot 10 108
Ratio matrix

KA ELHR/ARIK)



TARTHITTL & D, - T, KRAEE BB LK
ERBANIKO~ FY v 7 A Y &g Lz &
. LV 1TV EZ LS G0N, K KAE
EEERBOGANIE NWEFT 2D, ThRDL,
KAERBITEY REREELZ T TNDLEEZ
HTENTED, ZNICEVEEE L TEROEEL
ARREE L TCOWIIIKOREL KT 52 &
NWTE D, KAICBETRIL I KAERBIZON
TRkDle~ b w7 R ERT, X4 Tk, kB
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4. FL

KRAERBIX, WIKICEENLIEBLY . AR
LTS AICHEE L TWEBO4A R D515
DIEWEB RO ERALNC ST, O
AUZEERKAERBOEETHD Z & EER LT
DT EHTREBLTWDN, MM L b oKkAE
BB TIER > T\, BEO Zn JREITHHRA
UFThoicbBEbLLT, WFhoKAERRIC
HLEWRET Zn ST, 2o &iF, &
IR IZHOWTIE, fELISNN S D8R OILY (AT
MWD ZEZEWRL TS, A)OEFRS Fif

£ TO 20km P OHPH TIE, KAERBKOBED
SRBIREIZ, BT L D2E N BZ I N 2D 5T,
F72. 2004—2005 FITHIE LR TIE, BE
TEHFEHIZL2ETIAN T 2N Enb . Al
DIKEEREEZZE OREIT o To Wz b,
KAERBBOEBREIZ, KLY GELLD
WBE Y RELSZTTND I D, KEERE
DIEEE LTHAT 256810, 202 LaZE
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Activation analysis of major element in overland and marine aerosols
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1. ILC®IZ

AKWFFEILFHMRAERERE Be (T,,753.3 d),
"Be (T, ,=1. 5 X 10° y), *Cl (T,,=3.0X10° y) DK
SHICBITABENICHOWTOREHREE LD, F
PEF- B B (NAA) 2 IO C EBEE IR O R L 7
% Al, MEHEOFRIE L 72% Na, Cl OHIEZEITH Z &
FHBIELTWD,

1) FFVRlE “Be D RAEH Y
FHRRAEREZHE Be, “Be (X @/E KKUIZHB W TFH
MeEFR, BEOHAIERIZE > TERT S, ARk
BT T o CRE LBEIT 5720, AERKKRO
7T A0 ==L L THWDZ EHEKD
EEZHND, F£72 Be, "Be lXFNIIETH DK
K[IFTOEEIFRCTH Y, “Be/Be RINLIALILH
BEFE ORI L > TEALT 5720, =7 1/ Ol
W OfELE LTHWD Z etk s, =7y
JL DR R 8 KRR DR BT/ LE W= 91Tk
KD Be, "Be IREEIIRERAY, ZEMMICARE T2y
fizkrd, DI, BEHSAEDOZEM R %E
BT 2 Z Loz, EABHENC L LS 28l
sz gl lrsn, Lo LR EIZBWTERN
2179 &, “Be 1d IR A HREMR IO LR
IRV 2 FF oo lc, — R ICKE T L2k,
FHRET 2 0T & o TREH O "Be AL AN KFE
fli STV D AR STV b, & 2 CTANF
RCIHFREIC L8 L BN TFORETH D
Al ORENGEBMINZHRMS 5 Z & 2Rl AT,
2) 7 Y LR CL OBEEDBIF

FHRRAE A °Cl 1 X mE RKUICB O TFEER L
T EOMAEERC L > TERKRTH, KT T
1L Cl OLERMMAE LIRS L, KREFIZ NaCl 72 ED
=7 u Y VR, HCL, Cl, 72 & OMEREH 24k, CH,CL,
CFCs 72 EORT AR THFEELTWD EEZ LN
TWDHH, *Cl ORKHFDEEFIZONTIT-E D &
L7=Z T E oo T, AaFZE i *°Cl %
EERKENOHD €l O L—%—& LTHWSAHE

JRR-4 SURE ., HERILERURHR LT

PEZYEDT-0IZ, 2006 £ 4 A EIK, =7 1L
DEUL L, *C1 DREZEIT>CTE Tz, =7 v Y /R
BC1 ORJEITAMHZITVIKEET T 7Y v o *Cl
ZRET D HEEZR NN, =7 Y uik4eCl &%
R 2 2 LIFFRRICEERZ L THD, £ TR
Cl && B L AT CREEME Cl 2 A4 A 71
~ 7774 —{0)THIEL, KEEZT 2 Y LD
BIEEFRDZ L alToT2,

2. FBr

1) a0k

FURA AR X D H AR SCBYES 5 SRR RIS
BWTANAARY a— AT ¥ 75— (R AE T
AS-1400) # HNTR—/X—7 ¢ )L X — (whatman No.
ZSDNtet= sy = S 11 @ v S R By e 18 N T S
1-2 B, BRI 4500-10000m° TH - 7=, [AlIX
L7oaBHI V30 L, FEIREE Y o~ AT |
2 2AKY—IZEoT Be(E,=477.6 keV) DEEEIT
STn, ZDH%, AR 1/2 % *5CLHIEH. 1/4 % “Be
BIEM. 2X2cem ZHPEF B ESHTH E LTz, *Cl
HEAFEHIM HE Y | 50mL DA A ALK T
15 Sy e % 3 BT o 7o, sBHIZ N Eih A
Fdrrua~w NI 74— 0T ClOEEEIT->
T7o EDH% N0, & AgNO, ZHRM L, AgCl & L CTHER
KEFMALT D AMS & AT AIZEWT *C1/CL Do &
1ToTme RKAHF O T 1/ Ldk *C1 JEEE T AMS |2 X
S TRD BT *CL/Cl & ZRERNLI Cl I BHRkedT=,
Be JAIE FFVEHE Be 1K 1Img 200 %, iR Z FWTC
BRI ZATV, IR O —EIZ OV TRER &
7T R FENAy I HTIE (ICP-AES) (2 & » TRy
Wr&4T 72,  OH%IGA A4 2 23T Be O HBEE T
KR MALT (28T Be/Be D5 &47-7-, K
S "Be JRFE 1Y Be/Be LN A T HIKEN LR DT,
2) T b B

2X2 cm ([ZYIWr L7 A#A HNO,, =%/ —/b, A
AR BIK B DTS LA Y R 2 HEA L,



AREDOKE ZZRJE LT, 2X2 em (ZHIWF L7254

HENAY—Th o L, EBEHRICREREELS
L L7 D, ZTOTDOREIOY—MH DR D=
L DOFBHZI DWW CHREHRINE Z 4X5 7 2 v 7 D fy
W2 EIL, [REROWIEZIT -7, F72 2X 2em (ZHIHT
L 7= A#% (ADVANTEC No. 5C) |ZAEHERHR 21 F L. Al
FEAERRE (AL 70 g), NaCl FEYEREE(Na 1102 g, C1
170 u g) ZERL L7z, 1ER L 723 BHE 10 7 v—7 1T
DEILAMT T v 7 AE=A—AulTug) & Ebich
7R/ IZEA L JRR-4 KB BTV T 100 kW, 147
WO 24T - 7=, BE U723 0EHIE HICH D H L,
2B O Ge BRI HER 2 AW T-IEEE Y o~ iR A~
7 hw A MU —% 50 BE o#EEITWV
BAL(1779keV) DE R ZIT > 721%., 300 B ORIE %
1TV 2Na (1369 keV) | *°C1 (1643 keV) DEREAIT - 7=,

3. MEREBE
DREETNAT T v 7 ADLEN

Au 7T v 7 AE=F—DRIERENSEE L
REEFMET 7T v 7 AORENEE 1 IORT, R
5132006 4E 12 A 25 H 12 B 17 0 HBME LT-. &
10 EOBE {7 7o N [EE T 7T v I A
IEFEBRTIZB W TR 1o T2 ELZE LT,
2) #E D) — 1

REL OB — M Z2 R LK ER 1 ISRT, x Bl vy
HIFNENAEOPLE O, 2 filI Ao
T EFELIWE L e’ BT DITEREEET,

£ 1 JRRAZEEIZBITHHETF 7Ty 7 AD IS )

HLULED Al ZBRE AFIE—HETH D Z L3RI
72 Na/Cl X EREHZBWT—ETH 72D,
A1/C1 kb, Al/Na ERIZHLERA @ < 22 o TW e, Hbs
ERD AL IZOWTIE, Be DH < ALY ha R b
U—%1To 7D, AREITD BEAZBRICHLEITH
K HERIADNEE > TWDH T ENEHIC XV iR
ENTNDZ END, FOLERCHEE - K R
TEBHLTCLEWV, Al BREL oot E BN
5, ZOZ ENLITYEATFEIO L Z VLT
HWETDHZEITHTHORETHD Z LRI N,
3) YRR T- DR

2006 4F 4 A 75 12 H £ TOFMEAHEHME o4 0>
SR OIZREH AL JEEE L “Be oA AICERMIH L7
BN SR O TZ AL EE, CL HIE I A A o A3k
TGS LI KB 7 a Y VO KGR Al
JE DL 2 1T, HAEIZEBIT 5 Al B
4, 6 HiZApgm? L@vMEZ R L7oftlL 12 g m?
BETH-o7, 4 AR HITHEBPEBH SN2 &
PR &L RBURZR XA R A Xy MIEELS | HAICE
5 AL BEREEIT S o — LA iEs ko TR S
D —H NI GO BEEZITTVWDE EEXD
ZENRMED, FHETEEHEOTICE D kDT Al
DB LETHE, BEHITIZ X > T 43.4-58. 5%, 7K
W7 1 Y L2130, 9-14. 6%D Al 2MFET D 2
ERbMroTa,

TEEF D "Be | X HHEREICWAE L TFELTND
7o, HRHIR G I Tt S5 Z L3R S
TW5, LU AL ITRRBA R EOBRIZ AR Al &
TN A BT E ORI AL B FTET D,

= L L | S~
Hﬁ%%ﬁ 20025%?2%1&22:17 mf;;?ﬁj 7070237 - IEP_/;ES éﬁﬁb\m’ﬁ‘”ﬁ{i A ;t D‘\%@T‘%éﬁi‘ +
2 2002/12/24 12:41  0.981 + 0.023 Eﬁéégiﬁgﬂia)fiigz:hiéé M Egﬁi%5§g7?$bzaf:&bl
3 2002/12/24 13:04  1.006 + 0.023 NMT*wkmg%mw?:kﬂﬁ%f%ékﬁz
4 2002/12/24 13:24  1.036 + 0.024 S5, UTORDLLRNLD e RERMD D
Be/™Be #RDI=FEREFE 2 1T T,
5 2002/12/24 13:47  1.015 + 0.023 Co = (Co/Sy) XS
A LT O G e, e
8 2002/12/24 14:52  1.008 + 0.024 éAIIZ&%%‘ Su 1 E5 AL %{E(B 93%)‘/Sloaii%
9 2002/12/24 15:15  0.985 + 0.023 ¢?Ik%§?%¢°i%$1k%§ﬁ%ﬁﬁﬁﬁ
10 2002/12/24 15:40  1.019 = 0.024 ?%mbki%¢W%%E&$EVX@ﬁ%%gm
o 000 = 0.020 FERNG 5X108 a\toms gt & Lf:?/ ZoOXMBRD
HAVTZ KA "Be JREEIT 63 5 FHEIE L7z "Be D
£ 2 KREPANREDDFFIER S ORI IEZ1T 572 "Bellt £ - '"Be/'Be
B4 AR /ugm? "Be £ /10" atoms m® "Be/"Be
i 1E ( FRVRlE ) fi1E

06NH-01  3.95 + 0.21  12.21 + 0.44 9.99 + 046 ( 18.1% )  2.04 = 0.10  1.67 = 0.09
06NH-02  2.24 + 0.13  12.30 = 0.48  11.04 *= 049 ( 10.2% )  2.16 = 0.11  1.94 = 0.11
06NH-03  0.88 + 0.03 7.64 + 0.27 715 £ 027 ( 65% )  1.83 £ 009 171 + 0.09
06NH-04 1.27 + 0.04  11.85 + 0.45  11.14 = 0.45 ( 6.0% ) 229 = 0.10 2.15 + 0.10




AL 6-18% & 72 o 7=,
4 REFOZT )L Cl
RRHFBRTT r YL Na JRE, Koy vy
Na JBE . F7-L2xT7r L, KEEZT7 e YL Cl
IR ZR 3T, Befh U7z Na 13KEEME Na & FE
HICRLS =& L7, 27y vhnabiitiansd
Na (% 57. 6-90. 1% Cd - 7=, fHHFERIEF D Al/Na bl
1.9-6.0 TRAB 3D A1/Na t (9. 7) L WK< | B
HOCNRLREB-D) LHEETHoT, DT L
S LR IR AR TH DL EEZBND,
7oy KEETZT Y Lo Na & Cl
ORMREX 3 1R T, KO FEBITHAK T D Na/Cl
xR, KEM 7 o iz o0 Ttk
Na/Cl bt & —F L7273, 4 Na/Cl bHeldifgk & Rl
Na 2M@BFNZ 22> Tz, ZOZ &1, KB o
VOTIR OB A IEF IR Z T T D Z L iTxt
L. &7 a Y dKEES 7 a VI #ErEo +
BEHBAIMENTND EBZ D Z ERHKD, K
WY T a Yy VIZEFEND *ClL O AMS HIEZIT- T
& AUCL/CLITHKR N BIERR LTe 7 7 o 7 30kHT
SLABEICEWVMEZ R LT, ZOZ &6, Kk
T a Y VRO LR ZIT T DHH00D,
KEFITHEAET AT CL AAASHL L TUW 5 ARt
R X T,

4. £&9

FFZESF JRR-4 OKGERE 2 H T2 k1 R 24T
TRER=T7Ta Y LHEO AL, Na, Cl EBEZHIE LT,
WEFROHMET 7 T v 7 AIEHERZEDN 2% L 2ZE
LTWe, 7 oS — EOIuHEomA O —M 2 gl
L7zt 2 A, BEHEDATORIBERFEIC IS\ T AR E T
0EATTES, MK LR T3P NCEE F o T
IZE D Al OBF R T2 oA 2R Lzl Ak
O ZFE S TZHEITRET 2 & THDH 2 &b
VRS Y

HPVE IR T 2 TR CHIE L7 AL JEE A
W TREH Be IR EE DO FFIER Sy DI E AT -T2 &
A, HURIZBWTREAH D "Be JEEIE 6-18%i K
FMES N CTnad EEH ST,
KEFETT 1)V Na/Cl & KEE= T 1/

Na/Cl bt b4 % &K= 7 v > L Na/Cl Hid
WK Na/Cl bbb —EF 52 LicktL, =T rY
JL Na/Cl Fel3vgAK L 0 Na 2@ RICFEAE LTV, £
a7 ay b KEEEZZLGIWEFEREH
Al/Na eSS 3RS XV B ARSI o7, 2D
T BRI T v Y VTR T D BB A 3R <
ZIFTWbEBEBLZLNE, LML, KT
JUHR CL/CL XK K ARICE <. RRICHFET
DRI C1 3AZH L TV D ATREMEDVRIR STz,
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# 3 KA HNaj e LCl i

k4 Naj2J / ugm™ CIEE / pgm™

NAA ICP-AES  ( ZK¥&M: ) NAA IC ( ZK¥EEME )
06NH-01  2.37 =+ 0.14 1.527  ( 64.3% ) 3.82 £ 0.12 2.615 ( 68.5% )
06NH-02  1.81 + 0.11 1.697  ( 93.6% ) 2.71 + 0.09 2.825 ( 104% )
06NH-03  1.27 + 0.07 0.744 ( 58.6% ) 2.64 + 0.08 1.531 ( 57.9% )
06NH-04  1.66 * 0.10 0.960 ( 57.8% ) 3.0l = 0.10 1.767 ( 58.8% )
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2 REHANREOFEHIZE )

X1 AEEOEITREROIAM. LR AROHLERD,
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Observation of the ultra small amount boron in various steel materials by
a particle track etching method
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Department of Materials Science, Faculty of Engineering, The Univ. of Tokyo
K. Asakura, C. Nagasaki and T. Koseki

1. HFEDENLES
I—1. BEEDOBEN

Aur CUFB) 13E T HEMOME 2w E st
LT ENABITEY, EFICE OFICRHHE T
b, ILICAKRETETEEL L OREME, &R - =
XL CE HE & L C BRI EZE D
PN EE - TN,

FE OIT A AT W FERA RS (JAEA & REFR) DI
PRI 2 O TRV - L AR e v 10 OFUREF
ALl-afihT v rxyF 7 CIF, ATE &R JEIC
DNTERAED CTEIZDNIE, EFASKOTFE, 7o
LB EBR D~ S o Z A LI LT D728, ATE 1
D~ B A DZINFIMEN B -T2, Z D 34ERIL. ATE
EEFIHCTE DREFIC L DIE Y AT L& H BiF
77 7274 FRMEERE L Cu-Sn & FH
|\Z2UNT B OIRBESARIC OV TIFE 2D T X =D Tl
HT D,

. FFZER

B2 1 : JRR-3 RV JRRH4 DEEEREEALV - aff ~
SYYTYFUTEICKBMMPARA L DRESRER
DM & FRER

1. ¥#&5

R RN 2 LI ko TEAOREME &
[f]_E SEDIIZRIEANCHED TN B 275 1<
Armi jo OGN B D, BHNIA—AT FA MiHFD
Aot s oA I, £Ra s un
BT DBEAIUNEE A—ATF A MRIR~DFR T D
A RATY 0, RIS Bk 1 o R ZIRODED>
OIEEHRITSRH STV A, S BHITR I L 13INbD
AIIZ D ZNOOMENER D Z LB BN ST
X729, LosLEHFOR 7 > OFENZ OV TIEAB 2
WL, S DICEMRE 2 BRI D7Dz, Au
DFEZRZE BN &0 5N T D BN B D,

—FH T, AR DX RBGTRERO AL, EEOHT
EHEER O TITO 2 E RS Tidv, &KX
EDS (Energy Dispersive X—ray Spectroscopy) fHasd 5
PEREALIZ VD XERBRUXL D D T W B 4y 1 I D
UTW(Ultra-Thin Window) 23BR%E S4L, A ECTOLHHr
[FFERAICIIRTRE T D5, IREEDS 0. 2mass%LL N Th
5 & ERIHTIIEE L, 7 EELS (Electron Energy Loss
Spectroscopy) THEEE L < 23419 D IZIFFRE O Fei R
23 50mmPA R EHIREN 7=, wi LIZERI L s Lo
FURLEORRRINESS, Ny 7 7T 2 RBEW T DI BT
FOSHIITEE 2V EORIEE S 8 57,

aft b7 vy F 7 (LUFATE &SRR P
HIIZ L 2B (n, o) LiGEFHATLZ L1280,
ppmA— & —LL T TR T& 2 EE 24 L TV HME—
DORFUEETH D, OO RBER A4 L7237
R IAIL, 2000 43 H &2 6> TR S, 2o
RIS T DR & LT, T ETIlI B AR
ZEBHSHE (JAEA & BEFR) LRV, 5 HIFJABAIZIS U
T ZNETIYEIF T TE =X 5 72{ER] X T, ATE
EDFIHTCE AV AT AN ETFAZ L HIEL TFE
BTV, EEHRSRE 2T 5 2 & T ek e <
B R THRED 72V EHTR © L DATESE A B A1 5 RS
PEE BN LT,

U7 LATHE, JAEA SR D RS B LI AR O
B W LIZEW IR O~ Z A LME L TN AT,
ATEVED~ 3 o 2 A DZISBMEC S 5, % ZC JAEA JF
DIREFR & U CHBIRGIE 2D JRR-4 OFE 5%
T /31 7 N SA AT TGS L7223, FPHL TSGR
oy ha—)LT BT ENTERNVZD, KiEEIZELD
i 23Tz, B IR RIS, KSR OERTE L
T, OFLETHEL CWAERPICIEE (@) 235K
TT A VLADIIL BERAE TS, ORI L TRl
INATTH-T- 58 o BOBEHUERIME TS5, @
R AREBIET HITIE, FERI M7 2 PR RS B
Thd, QFEFETHR (7 A h=a—trY) OH

JRR-3 (GRUSEHUR() . JRR-4 (ERRAIRHEAE) | SR 7 A e RSl



~HEANEN T & 72 B DRI BB AT LT
ETREN DT,

(2230350 & TR IRA L, AR Lz k5~
LU B DORIRAVE L TOS T, J 0 AR
% FAU N2 ATE VEIZ U N CRBIRII TR 2 e sh 7

2. FEBHE
2. 1 ATEHEIZX 3R 08

ATEVEZ AW DI I MRISIZ LD affZz>< D T4
FERdH D, ‘B (n, a) Lipditd, FHFHREICEI ST
BT L xtgi e 340k L O TG E L Z S+,
a OB 24T S8 D, ZOBRIGIE U 8T
SHEBELBTIREIC L > CREIND, HdHEBmfEO R
UVMZFRIZB (4017born) TH Y. %Li (945born) . 0 (
0. 4born) 8 ZAUTKE<, Li. OVEAF ORI I2
O, "B (n, o) LiSEAECDENAROES /NS,
L7eio T, feR oL EH LT, “BDH, (1)
KO (n, o) LiGZE> T a3 i Ens L&
Z TRV,

0B+1n — 7Li+4He(a)+24MeV =+ « - - - (1)

FBEROSH I S5 o SROSIF ORFRITI . mTH
L7, Ra L O5ARR L OVEREE R IR R > S5k
umPPNIIFEE LR v W2 B,

ATER DR £ COFIEAFig. 1 1T~ T, #REHE 0.2~
Inm/Z 2810 (L, O % T A Y —H TS CHITES
AT, 2Ok, 8wt B 5, St B Lizmic
HRAFIL, HAWNIT & b2 T Ltk T
et m—27 4V LLF7 4Bl ZalBHTAS
DERF 23, 7 4 v EERBREORICEIEN A B 720
LT 5, PTG, B ORI RED
THOEFREL, HEND 7 4 NV AZIILSBET 5, 303K,
2. 5mol 1 ' DONaOHIRIE T THI 1. 2 X 10°s~2. 4 X 10°sFREE
Ty F U TRBEAT S, T, 7 A VA E KGR
L. JCFBEMEE C k> CATES AR 5,

cellulose film

N specimen

2.5N-NaOH solution

ahedesion of film

thermal neutron
irradiation

separation of film

constant

etching

temperature
bath
obsevation under AN
optical microscope slice glass

Fig. 1 ATE O £ TOFIE

2. 2 TPETHREEERE

ATE IEDT= O DIREA % JARA JFCRHTIZIE, 10
OICHMHTF 7N AB O R =0 LA EE LR
FAUuTen7evy, BRI = Ak, HIg 738
PP EORREERIE ST 20 A E 75k E LTh

R0 DEIEO AT L 2 TR ISR SIS T D5
RO TWS, LEIFIHE OAMEZ 25KEE L L
TIE47 JRR-3M (/7 20MW) & JRR-4 (H{/7 3. 5MW)
NdD, LU JRR-4DOH RI =0 A 3.6 L{E0,
JRR-3 DKEEITIL PN-1, PN-2 ORI H Y | B K
ZUALLN 23 THD, Fio, FITKEETH PN-3 130K
ST IR & L CHOW DR TW DRI TH 5
M, T RFI = AT 290 & EV,

KRBT X DB, Fig 2 (ORI v 7 BANISK
Gkt (LU TREE ) 2 AU CER A A TIFLNTED |
B ORISR L7, HOEHRN 227 LG
LISy 7oA RT, KOS R R CRU
T T 270, BB 2Tl WO FIEDRH 5
S, R ATHRLE TERT 5720, ik 7 4
NWENELEELSST W E VI RELH D, TNETOHE
BROFER 735, HERANT 30%FEN T BT 5 L& 2
TN Cdh 5, 7035 JRR-3 OXEE F v 7 2/L DN
PRIZPN-1 H($23.5X72L), PN-2 FH ($28.5X82L) .
PN-3 A (¢10X21L) THY . JRR-4 OREEX ¥ 7t
VIR $20.5X67L THDH, 7ok, F¥ ELORE ST
o 59 FREHEENT 10 g LLFIZHIR S Tun5,

JRR-3 (PN-3)

e
o e L) M S L e

VT 200
JRR-3 Y JRR-4 DR S X v 7L

Fig. 2

2. 3 BT REOER
2.3.1 [bFERGY L B

FAW TR #Rk 55 % Table 11~d, BAHIELE
M2 L7 B0 i, Ao 3B 19ppm OMMEIREE
L. 7Mn $TH 5, B0 HlITA o L PEEEA 140ppm D
0. 024C-9Cr—0. 14Mo~2. 5W-1. 9Co~0. 08Nb-0. 19V-Fe 0>~

Table 1. HHEASHOFHEA  (massh)

C Cr Mo Co \% B
B10 0.004 - - - - 0.0019

B140 0.035 90 014 18 019 0.0143




= T4 NRMEGHCoH 25, Mgil3R o ARENRE <
2%, BRBRZIEIIBI0 8028 1373K, 3. 6 X 10°s /i,
TSV VB A fi L 7=, B140 $iZ1X 1373K, 3.6 X 10°sHE72 5
L. 1053KEES & LAWERA fiti L7z,

2.3.2  FRBIERS & FRURTRAH

JRR-3 DRGEENT L 5 HPE 7RSI, Table 2 T
IR D (CEANPE - R A IEI9 2 720D PR 2
L7z, ZHFETYEFTITo CE T & E 2 buoH
PeF-T7 N 2 6.5X10% « em 2B Lz, DLT,
DTN AT BRI A" LIRS, PN-1 EPN-2
DOy NI IE A OREE 2D 30sTHHT29
FNEN 14X 10% « em™2& 15.6X10% « em 2 TH Y |
BT VT AD 2{ELL I 725 TN D, PN-3 bk
FHIE 4.4X10°n « cm 25 ' TH DT, PHEF-IRE A
30s~53s DM TR 21T o728, FHHL LI 43s3B MR~
L Al o & BTV,

Table 2. JRR-3 &i&E D H:1-HRETSH:

Irradiation Neutron fluence cadmium
time (sec) (10"n=cm™) ratio
PN-1 30 15.60 23
PN-2 30 14.00 23
30~40 450~6.00 290
PN-3 43 6.45 290
46~53 6.90~7.95 290
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RY, Huibti N RI =T AN 3.6 LSV,
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Table 3. JRR-4 Zi&E D HE1-HRETSH:

Irradiation time Neutron fluence . .
(sec) (10%n-om™ cadmium ratio
10~18 3.20~5.76 36
20 6.40 36
22~28 7.04~8.96 36
3. FEBRER
3. 1 BIOSHDATE &
PN-1 (JRR-3 XEHRSY) 123517 % B1O $ilod ATE %

Fig.3 1T~ 4, FEF 7N A FBR TN AD 2
fELl 7=, ATE 1L Fig. 3(a) ORI X o1z, Hi
FHTHL, CRIPWT IS L ORI YRNT S T h 72, 72

SURELE 7 4 L ANEFE L QO RWEATE, Fig 3(b)
VR LD ISR L0 RIS 72 5 DT, ATE BOR

TIZOWTIRGITHERITE D, bHAALT (VLR
BSOS BEL 723 A1TIE, ATE 2858395 2 L3 T
X720, PN-2 (JRR-3 KEERRGY) (28175 ATE 5%
Fig. 3(c) (29, PN-1IZEEATIEIER- & 9 Zeftiii e
RUTEDN, A S IXPN-L TR TREF Ch o T,

PN-3 (JRR-3 SGXFHRSY) 1281) HATEH #Fig. 4 I
N, 30sHREHZERIT A HMET 7L AT 4.5X10Mn
cem 2THY ., BRI LT RITHARTE T0%KV Y,
Fig. 4 (a) \Z7Rd & 5 IR, RIPHTHESS L OSRESYR
WEMGRT D Z LN TEEDN, bIc7 =T 4 MR
KD T, HTHDKE DITBIEL STz, 33s~36s Tl

KIS« RIPNAT IS ORI CBIE T & 7,

(a) PN-1 (30sec FEHY)

(b) PN-1 (30sec HRH) 5
IE<BELT2r— A

(c)PN-2 (30sec FEHY)

(a) 30sec PR (b)40sec BE%‘JL (c)43sec PR (d)53sec EE%T
Fig.4 JRR-3 &KuE% PN-3 |Z331F 5 B10 &> ATE {4

F77Fig 4(b) 1" T L 912 40s (6.9X10"n + cm™2)
WZBWT, b IIICATERZ BT 5 Z 3T e, £
7o BsLARIZe b7 o v RIS, Ry 7SO L

FRROFZENBEE 125,
:ﬂ%@%%@%f: ) ﬁﬁ@c]: PR SV Oy AWSYAR %_) L?’Liﬁ

VWA, Z3UE T JABA JRICBIT D REEIT L D ATE 57—X4



ITEETH Y . BRI LT AT YER ST EE R
Do

JRR-4 DR E IR CIIFig. 5 (T L 912, PN-3 D
I Fig. 4) 1THART, 10~28sDORBSHE (Ft7—
JLT U A 3.2~8.96X 10" -+ cm ™ 2) OREEFHICIBNT
ATEBII AR CH - 72, 723 THFig 5(d) ~(e) IR L
TEATERRIE, 20~24sIZH\WCREEH S NEE CTh - 72,
AR THIUL. 20sHiHE DRI IBE 7 L= 2 12iF
FE—EHL WD Enn, SIS TH JWET
Th D, )7, Fig. 5(F) 1TRLIZX 91T 28sTid, ATE
BOREAS NI MNZEHE LTS, 7ok, ZOAREA
\ZRLZ T-ATEARI THIBE SR L 78I RE Cld e o Te, &
OO END “ROEFERR OB T~/ L 912,
PRI 0 U CRRUBRMBARIC B TIC 72 o 72728, «
FROBEHEMERIME T L, ESAMERIC 2572 b D &
Ezohb,

(a) 10sec RS (b) 14sec MG (c) 18sec HE kd) 20sec HESH
(e) 24sec PR (f) 28sec PR
Fig.5 JRR-4 &S B30T % B10 S ATE 14

3. 2 B140 §f ATE #

PN-1 (JRR-3 SO HRS) 1234517 % B140 $lod ATE {4:%
Fig. 6(a) (2753, B140 #foD ATE % B10 Sl Hb~T, &R
0B T ERWZ 0D, Fl B h—R
UHI L) g5 DHERITE 5 L 012, < OFr
W (Zo1t#) HBIETX 5, FURITIE, ZAUZERE
IRV A—AT A b (y EBEFR) R
T ORI > T o 10 um FREDOKE STRIZETE 5,

ZNHOFREREY | R &R A s 5 2
EMNTE, FEF 7L T, BRR L=k 922 6%
VLETH - 7253 ATE AT BBz T & 1=,

(a) PN-1 (30sec FRHY)

(b) PN-2 (30sec FRIY)
Fig. 6 JRR-3 K354 PN-1 BLUVPN-2 123517 % B140 4
@ ATE {8

PN-2 (JRR-3 K& HRSY) 12381F 5 ATE 14 % Fig. 6(b)
W RS, SRS ICOWTL, BIOBAE R T X 912 PN-1 1
HRCRIFCTHHTZ,

PN-3 (JRR-3 5 E MG (28T DATER AFig. TR
T, BHRE LT 70 2 (6.5X10% » cm™ 2)
(i HITO IR L 43s TH D3, 36~63s (7~
JLT LR 5. 25~T. 95X 10" » cm™ 2) O&FIZIBNT S,
KSR & RIPAT IS EE ) A CBiER T & 72,

fth 7, JRR—4 (2 X DKGEE NI\ TIL Fig. 8 IR
T LT BIOEH LRI U K 512, 10~28s DHRSHRFH D4
FIPAIZI\NT ATE IR Ch o7, JRR-3 [E R
D PN-1~PN-3 CRIEL SRR, JRR-4 K655
MR CIIBlEE S hieo Tz,

e

(a) 30sec R
Fig.7 JRR-3 X5 PN-3 |Z331F 5 B140 o> ATE 4

(@

(a) 10sec RS (b) 14sec PRI (c) 18sec PRI (d)20sec PR
(e) 24sec FRET (f)28sec HEST
Fig.8 JRR-4 XUXEIZ361T 5 B10 #flod ATE 14

4. B

ATEB O £ TOFIEITFig 1 IR LIZ L DI,
2. 5mol + 17 OONaOHPAHR H il X4 7o Rpfi] = » -0 Z A L
74212, JEFIEMEEIC > CATE 243 LT 5, #iE2
R E LTIE 100~200 (SFRED i Cd D, Lo LGEE
DBIEERIN DHR LT AT ORI, TR
ElZOWTOHRFIZFERTHY, ZhETIZ, Fnkd
e T A N THREIBR S TN DN OW T ORI



R RS R L OGS EIRFI R B9, 2 2 Bif
LTWRNWZ LI H 2 TAEL DN DD (22T
HEL LT,

4. 1 REBFORSNFHE

JRR-3 & 2%6% (PN-1~PN-3) & JRR-4 %364 % H
WCATEB Z b LT, i LR EE BT D h
R =% AHOEWNES. 6,233 L1290 Th - 7=,
ZOFER, Fig. 3~Fig.8 ITRL7Z L IIC, B R2
= LHAEWVPN-3 (JRR-3) DEE R HEN T
BY., B KFI=T AEOKD 5 72 JRR-4 DBE TR
i CchH o7, —2D 7 v 71T RD"B (n, ) Li
FOSZRIE LTINS 72Dz, B D FRE S % B
b5 L1k > T FE WO MEEE DR T T
LIRHFTRECTH 5,

AR 72X 9 12h R =0 Ak, ZOMEHLIZET
2 AT 209 B B T DA EEIG 2R D T,
R =7 AEANE OPN-3 ORBETFLIE, Bt
IEEDREWE W R D, )7, ATEgRO > 7 757 o R
Li<e072 E DTN HAE U D a SROFEDIENNT HPME
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Ti1 | 0.087 | 10.87 | 2.6 | 2.61 [ 0.10 0.046 | 0.0047 | 0.006
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Fig. 3. Eigenvectors of terrigenous elements
of the South Pacific sediments



Table 1. Sampling sites and factors loading from principal components analysis

Sample
SX09 SX16 SX18 SX21
Location 65.18° S 43.18° S 39.99° S 24.790 S
174.08° W 171.17° W 170.000 W 169.980 W
Variance Factor 1 26 54 49 28
1% Factor 2 20 26 9 22
Factor 3 12 18 7 20
K/Ti 4.39 4.89 8.33 3.34
EuwEu* 1.22+0.06 1.08%+0.05 1.18%+0.06
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Samples / Cl chondrite / Ni

Os Ir Ru Pt Rh Ni Co Pd Au

2 Cl=ar FIA F O/ TR LIRS TR AL

0.3

#1 Dhofar 007 O ITHEHRL

Dhofar 007 CG Binda
NAA/PGA
SiO2 (%) 46.2 + 1.3
TiOs (%) 0.205 + 0.008 0.17
Al>O3 (%) 12.6 + 0.3 10.71
Cr20s (%) 0.446 + 0.009 0.82



FeO (%) 15.7 + 0.6
MnO (%) 0.52 + 0.04
MgO (%) 9.5 + 0.7
CaO (%) 11.0 + 0.8
Naz0 (%) 0.346 + 0.001
K20 (%) 0.029 + 0.002
S (ppm) 4650 + 320
Sc (ppm) 21.61 + 0.01
\Y% (ppm) 81.6 + 6.0
Co (ppm) 59.8 + 0.7
Ni (ppm) 929 + 32
As (ppm) 0.50 + 0.06
ICP-MS
Y (ppm) 3.17 + 0.08
Ru (ppb) 52 + 1
Rh (ppb) 7.9 + 0.2
Pd (ppb) 37 + 4
Ba (ppm) 13.9 + 0.3
La (ppm) 0.386 + 0.003
Ce (ppm) 0.908 £ 0.005
Pr (ppm) 0.152 + 0.003
Nd (ppm) 0.705 + 0.004
Sm (ppm) 0.261 + 0.005
Eu (ppm) 0.330 + 0.003
Gd (ppm) 0.393 + 0.009
Tb (ppm) 0.077 + 0.008
Dy (ppm) 0.58 + 0.01
Ho (ppm) 0.132 + 0.002
Er (ppm) 0.406 + 0.005
Tm (ppm) 0.0611 + 0.0007
Yb (ppm) 0.427 + 0.003
Lu (ppm) 0.067 £ 0.001
Os (ppb) 30 + 1
Ir (ppb) 49 + 2
Pt (ppb) 49 + 1
Au (ppb) 9.2 + 1.0

15.57
0.48
15.84
7.12
0.26

14.5

11.8
5.7

3.22

6.0
0.382
1.01
0.154
0.773
0.261
0.277
0.355
0.0705
0.507
0.118
0.356

0.387
0.0624

“IUncertainties for NAA/PGA are due to counting statistics and those for ICP-MS are
standard deviation of replicated measurements.

“2Barrat et al. (2000).



KL,

HERESE OB D RI%E v B3 #T

Neutron-induced prompt gamma ray analyses of volcanic and sedimentary rocks
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Quantitative Measurement of Thermal Hydraulic Phenomena by Thermal Neutron Radiography
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Development of boron drug localization measurement method inside biological cells

by neutron—induced alpha track mapping technique
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Fig.6 Results of PTV
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Development of Digital Neutron Radiography Using Pulse Neutron Beam
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Development of Dy—IP for Neutron Imaging for Nuclear Materials under Realistic Conditions
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