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: . Summary

In this study, the levels of Diuron, Irgarol 1051, and the latter’s degradation product M1
were investigated in the sediment from Hiroshima Bay. Concentrations of Diuron, Irgarol 1051
and M1 in sediment samples were in the range of ND-73 ng/g, ND-28 ng/g, ND-9 ng/g,
respectively.

Over the study period, the detection rate percentage and the average concentration level
of Irgarol for each year was 33.3 % and 2.5 ng/g in 2002, 71.4 % and 2.8 ng/g in 2003,
70.0 % and 4.0 ng/g in 2004 and 81.8 % and 6.0 ng/g in 2005.

The figures for M1 were 66.6 % and 3.3 ng/g in 2002, 85.7 % and 3.6 ng/g in 2003,
70.0 % and 2.7 ng/g in 2004 and 100 % and 4.8 ng/g in 2005. Diuron’s figures were 33.3 %
and 12 ng/g in 2002, 50.0 % and 10.8 ng/g in 2003, 83.3 % and 14.8 ng/g in 2004 and 72.7
% and 19.6 ng/g in 2005.

The detection rates percentages didn’t show an upward tendency in any of the
investigated materials. But the average concentration levels of the investigated materials did
show an upward tendency. Especially Diuron which had the highest average concentration
levels of the three materials. So, it was shown that Diuron’s concentration levels in the
sediment accumulated significantly over the study period.

The concentration levels were higher at the ports and dock Whlle at the environmental
standard points they were lower. It was determined that the sources of the chemicals were
the ports and dock.

- Key words: Irgarol, M1, Diuron _



1. 1FC®IC

ek HARE, WPEEY, BRBOBERE LTE
HENTE-TBT H0EHAXbEWiE, ZoEHkE
ERUPOMBEL 20, FEEFHIETIX1980ERZE
LI, HHAZBOBERZHELTE:. T-ROET
i3, LEDEOEERVEESEORBNCETAEREICD
ETE, 190FICRENMEYR BTSN, ITHREOH
BlASSaIL S N7z 199748 LIREIX TBT 474 BE OB At
FRIEERTwa,

R ZEB OB X & LTIk, 20014108 i2fThirs:
EBEERN (IMO) OREITBVT, THMIZDOWVT
DEEZBBEHEOERIZET 5 EBRSEY (AFS £&4) |
PERIR SN, 200341 B 1 HUBoOHRBED
20084F 1 A 1 HLEOMRENDEEZ I RES N,
INIZXY, FHORMES COrERUESBES

25% Ll EDEQ#LHE) Ao s hud, 20081 H1H
Po0, FRAZH %2 EURREEOFBRIELE 22

A%, RS TIE AFS &I RENTH %,

HRETIE, ARAXFIRD B BEHFRIZOWT
(3, 1914206 34EM, (M) HAREBRHIEHESDOEM
BRIZBWIREWEONZRIThI, % 1 KERH14E
$H, 552 WEEW7HEE, GER2IEEOBBERICOVWTH
BTN, #EoTC, BNTEEE, Thoo
WEPERAZXFORERE LTHERIN TS EEL
LENb, ,

BFEHRIOBSICOVWTIE, ThITREINRTVE
Woleh, BEIL > THERERILESDF—LR—T
9, [IMO - 20014 DA DA E 72 B 5 771 D EHIZ
THEBREH~OELEICET S () BARRTES
BEFEH] & LT, 20064£12821H A, 11445260
BT -2 AELTVE, ZhICEBE, X bR
TWABYEE, KHIOL (YT b)) 72=20KF »),
Diuron, Sea-nine211, Chlorothalonil, Znpt (¥ > 7 ¥1) F
F), Cupt (B /RE)F4 ), Irgarol %2 ETH 5,

N DYWEDRETNDERLIIOWTIE, §F T
/f 3\;:‘1) Xd)’ Z/f XS), 7.7 ‘/Xﬁ)’ :E+ :]7)' F/r \78), Z
RAY FF50 FYyPEQI—a v HEEHD
WK - K - JEE - EMRANOREFRESRTE
L L2250 bMRETIE, BAFNLIZE > THEERNEIZS
THERBPBRESINTVE L WT?, 20REERIL
FEAEHLMIEN TR,

LB EAEMZER CIE, 2002EED 5, LHEEILED
- Py o - BROBEEESIIBNT, AEAIR
BB ER OBBIZ OV TRHELIToTE 7,

BIE, KEOHEHRIIOVTHREYTo 2255, &
EliL, DM HEORE R LEEEDATERIIOVTHR
R

2. REBGE

2. 1 BAERUVEERKE

MEMET L P M) VICHER L TS50 ugmed 7 &
F=bMUVEREZHBEL, ZEFREE L, EEEAR
(0.05~3.0ug/me) i, WEFHEZ7X b=} )L Xid
TP TEEFRL CRE L, 71 b v idfthss
T3 () HRBEERBRRZ, 7= MY VIZEE
LB HEE 7 0 b 757 4 —HE B 720 5B
= ¥ % B O Phenanthrene-d10& Fluoranthene-d10id,
Cambridge Isotope Laboratories, Inc 2 D10 98% % F\»,

‘Atrazine-d5id, Dr.Ehrenstorter GmbH 5550 B st BN

BEBEZ AV, FATHKIE, AARRSE () 82y
A4 TALH#EIKSP % Milli-Q &K 1 2\ L TR 72,
Milli-Q 7K i%, MILLIPORE #! GradientAl0TE-> 72 % @
ZEALL. :

EEGIEITHE SN TOWRWD, BRESEL—y— &
DAFEL.

2. 2 RERUMNEE
Irgarol, MUZIZHAEF (Bk) # GC Agilent6890 MS
AUTOMASS-SUN200%, Diuron {2 1% H 37 # {F B #
EZChrom ELITE % L 77,
EBRTGHEEOMES Table 1 - % & Table1-2
Table 1 - 3¥{ZR,

Table 1-1 GC/MS conditions(Irgarol, M1)

GC v Agilent 6890 Series GC System
DB-5ms (J&W)
(0. 25mmi. d. X 30m, 0. 25 z m)

Column

Oven temp. 60°C (1nin)—20C/min—200C
—5C/min—280°C (5min)
Flow rate He, lm#/min

Splitless(purge time lmin)

Injection temp. 250C
Injection vol. 2p 2
MS Automass sun200(JEOL)
Interface temp. 250C
Source temp. 250°C

Tonization energy 70eV
PM voltage 550V
Analytical mode SIM




Table 1-2 Monitor ions in GC/MS

Product ion? Product ion®

Compounds

- (wz) (w/z)
M1 198 157
Irgarol 253 182
Phenanthrene-d10 188 188
Fluoranthene-d10 212 212

Atrazine-d5 205 220

aTarbet ion ‘Qualifier ion

Table 1-3 HPLC conditions (Diuron)

EZChrom ELITE (HITACHI)
TSK-GEL OCTADECYL-2PW
(6. Ommi . d. X 150mm) (TOSHO)
Mobile phase (A):(B) 20:80—70:30

HPLC

Column

(A)Acetonitrile' ,

(B)water (0. 05mol K,HPO, pH3.1)
Flow rate 1m#4/min
- Oven temp. 40C

Injection vol. 204 £

Detector Diode Array Detector L-2450
Diuron:250nm
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Table 2 Recovery rates of spiked antifouling compounds from sediment

Solid-phase

Recovery rates (%)

name Irgarol M1 Diuron
Sep-pak Plus PS-2 107 109 114
Qasis HLB plus 08.8 99.2 124
Table 3 Summary of survey points
Grid reference 2002.07.30 2003.08.25 2004.08,24 2005.11.14
A Water Ignition . Water Ignition Water fgnition Water fgnition
Survey point Sludge Sludge Sludge Siludge
latitude N. fongitude E T < content loss T < content loss T < content loss T < content loss
emp, emp. emp. ‘emp.
o | o e o | o P w | o i o | o
a 3¢° 20' 58" | 132" 20" 57" —_ — —_ —_— — — 26.5 a.2 9.8 20.0 63.3 13.9
0] b 34" 21 027 | 132 21’ 09" 24.5 37.1 6.0 23.5 34.3 8.3 26.0 38.4 8.6 19.5 2.0 7.8
c 34 21" 05" | 132" 21" 16” — —_ — — — — 26.0 26.9 4.5 18.5 28.8 4.8
@ 3¢ 20 42" | 132 25" 30" 23.5 47.8 10.7 24.0 48.9 10.5 25.0 43.8 9.2 22.0 50.6 6.3
® 347 20° 48" | 132" 29° 247 24.0 47.6 1.1 22.0 39.2 8.2 26.0 28.7 6.2 20.0 42.5 8.1
a 3¢ 21 21”7 | 132 31 12 — — — —_ —_ — —_ — —_ 22.5 51.6 n.2
@ b 3¢ 21" 12" [ 1327 31 00" | *M7.0 | *'45.6 | *M0.2 | *%21.0 | *%6.7 — *322.0 | *B1.5 | *H13a 22.0 47.2 9.8
c 34" 21° 03" | 132° 30" 39" — — — — —_ — —_ — — 22.0 26.0 9.0
® 34" 20' 25" | 132° 29’ 23" 22.0- 59.1 13.2 24.5 51.6 1.4 25.5 48.1 10.1 21.5 57.9 1.3
® 34" 19’ 03” | 132" 28" 50” —_ — — *222.0 | *%9.4 — *322.5 | *%8.7 | *“n.g 22.0 53.9 10.7
@ 34" 21" 34" | 132° 247 05" 22.0 54.4 12.0 — — — 26.0 4.3 9.3 — —_ —
34" 20 48" | 132 22 577 —_ — — *21.5 | *%2.5 — *322.0 | *%8.7 | **12.6 | *%22.5 |*%1.9 |*"1.3
*Isampling date 2002.11.21  *2sampling date 2003.10.20 *sampling date 2004.1025  *‘sampling date 2005.10.24 — : not measured
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Fig. 3 GC/MS chromatogram of 0.5 mg/ﬂ standard sample
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Table 4 Analytical results

(ng/glwet))
Survey point 2002.07.30 2003.08.25 2004.08.24 2005.11.14
Irgarol M1 Diuron Irgarol M1 Diuron Irgarol M1 Diuron Irgarol - Mt Diuron
a - -— -— - -— — 1 2 13 4 7 25
Q) b ND ND 6 ND. 2 10 1 1 9 3 7 16
c -— — — - -— -— ND ND 4 ND 2 5
()] ND 1 ND ND 2 ND ND ND. 8 ND 4 11
©) ND ND 5 2 ND 8 1 ND 6 3 2 6
a - - -— - - - i - -— 4 9 10
@ b *1q *1y *1g *2g *2g #240 #3g *3y *340 3 4 1
~c - -— — -— - - -— -— - 3 3 ND
® 2 6 21 2 6 15 15 - 3 52 28 7 73
® - . - *24 *24 *2up *33 *3q *3\ND 3 4 ND
@ ND 9 20 -— - -— ND 2 17 -— -— -—
_— _— _ *24 *24 *ZND *34 *34 *3ND *43 *44 *4ND

*1sampling date 2002.11.21 *2sampling date 2003.10.20 **sampling date 2004.10.25 *“sampling date 2005.10.24

ND : not detected ———: not measured
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