ISSN 1884 1503

BULLETIN
OF
THE HYOGO PREFECTURAL INSTITUTE
OF
ENVIRONMENTAL SCIENCES

No.2 2010

2011.3 ¢



PM;.s




BULLETIN OF THE HYOGO PREFECTURAL INSTITUTE OF
ENVIRONMENTAL  SCIENCES

No.2 CONTENTS

Notes

Characteristics of Refractory Organic Matters from Planktonic Diatom Species
Naoko NAKAGAWA, Yoshiaki KANAZAWA, Ikuyo KAMIMURA,
Kazutaka MIYAHARA and Satoshi UMEMOTO

ceecscccscccssscscccccce 1

Investigation of the Actual Condition concerning PMz:s Air Pollution
in Hyogo Prefecture (3)
Ryouhei NAKATSUBO, Daisuke TSUNETOMO
and Takatoshi HIRAKI 8

Analysis of 1,4-Dioxane by Head-Space GC/MS Method
Akihiro NAKAGOSHI, Yasushi OKADA, Chisato MATSUMURA
Shusuke TAKEMINE, Azusa OITA and Jiro EIHO

The pollution levels of the pesticides for the paddy field in the water and the sediment
in Kakogawa River.
Motoharu SUZUKI, Shusuke TAKEMINE, Mihoko YOSHIDA,
Chisato MATSUMURA and Jiro EIHO 17

o ) v ,//
Hyogo Pref. Inst. of Env. Sci.
Yz

w



654-0037 3-1-27
674-0093 22-2
651-0073 1-5-2 5F

Characteristics of Refractory Organic Matters
from Planktonic Diatom Species

Naoko NAKAGAWA?, Yoshiaki KANAZAWA?, ITkuyo KAMIMURAL,
Kazutaka MIYAHARA? and Satoshi UMEMOTO3

1Water Environment Division, Hyogo Prefectural Institute of Environmental Sciences,
3-1-27, Yukihira-cho, Suma-ku, Kobe, Hyogo 654-0037, Japan
2Hyogo Fishers Technology Institute, Hyogo Prefectural Technology Center for Agriculture Forestry and
Fisheries,22-2, Minami-Futami, Akashi, Kobe, Hyogo 674-0093, Japan
SInternational EMECS Center

DRI East Bldg. 5F,1-5-2, Wakinohama-kaigan-dori, Chuo-ku, Kobe, Hyogo 651-0073, Japan

CoD coD

20 30

1)2)

CoD ?

D



Skeletonema sp.
Chaetoceros affine

Coscinodiscus wailesii

MP1 8 200 mol/m%/s
16hL 8hD 20
Table 1
Table 1
S
3 NaCl

Table 1 Average cell density and volume of culture
medium for each species

Species Cell density Volume of Medium
P (cell/mL) (mL)
Skeletonema sp. 1.36x 10° 440
Chaetoceros affine 6.36x 10° 880
Coscinodiscus wailesii 1.44% 10° 880
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2. DOC uv260
DOC UV260 DOC
uv260 Uv260/D0C Table 2
Table 2
Uv260 DOC 6 11 mABS/cm/(mg/L)

30 mABS/cm/(mg/L) *

DOC V260 14
U260 DOC 10 16 mABS/cm/(mg/L)
2 UvV260 DOC
U260 DOC
Uv260 DOC
V260
DOC 2
DOC

Table 2 DOC,UV absorbance at 260nm and ratio of
UV absorbance at 260nm to DOC

Sample DOC uv260 uv260/D0C
No (ma/L) (mABS/cm)  (mABS/cm/(ma/L))
BL 0.9 7 8.0
P-a 7.9 48 6.1
P-b 5.6 48 8.5
P-c 7.2 81 11.3
BL(R) 0.5 6 12.0
P-a(R) 2.4 25 10.4
P-b(R) 2.2 31 14.1
P-c(R) 1.5 22 14.7
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Table 3 Fluorescence peak positions (Excitation
/Emission wavelengths)
fluorescence intensity

and their relative

Sample Position Position Position Position Position
No. QsuU QsuU Qsu QSuU QSuU

220/310 220/330 270/340 220/360

P2 305 403 245 35
oy 2201305 220320 270/345 2201355 220/380
285 341 298 494 353
oo 2201330 220/345 280/345 220/360
80.4 887 692 793
pua(R) 2301355 340/420 230430
11.9 212 239
230/345 330/415 240/435
PB(R) 133 17 21.1
pc(r) 2200340 2301410 340415 2401440
9.8 211 201 227

Excitation(nm)

\ \
200 300 400 500 600
Emission(nm)

Fig.2.1 Characteristics of fluorescence spectra of sample P-a and P-a(R)
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Fig.2.2 Characteristics of fluorescence spectra of sample P-b, P-c, ,P-b(R) and P-c(R)
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Abstract

In recent years, the chemical oxygen demand (COD)
values in the Seto Inland Sea have not decreased in
spite of the reduction of COD loads, suggesting the
influence of refractory organic matters (ROM).

The ROM originated from dominant diatom species
in the eastern Seto Inland Sea were investigated on
total organic carbon, UV absorbance, fluorescent
property and analysis of molecular weight by gel
chromatography.

It was shown that 20-30% of the organic matters
from diatom species were ROM, and so on.

These results suggest that a part of ROM in Osaka

Bay were derived from diatom species.
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Fig.1 Trends of measured values of the main

components of PM2s, (a)Ashiya, (b)Himeji
and (c)Suma, Hyogo Prefecture. The”b” on

the horizontal axisis‘begin”.
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Table 1 Result of multiple linear regression analysis.

(n=48, p=<0.01)
Site  Regression coefficients  OC EC Na NH," K* Mg** ca® R"”
. Partial 1.62 151 14.43 3.21 7.87 -19.21* -7.91
Ashiya ) 0.97
Standard partial 0.30 0.18 0.11 0.52 0.24 -0.09* -0.10
o Partial 1.86 38.53 3.02 12.05 -16.37
Himgi ) 0.94
Standard partial 0.33 0.20 0.45 0.32 -0.19
Partial 1.69 1.70 17.86 3.31 7.96 -12.94
Suma ) 0.95
Standard partial 0.26 0.17 0.22 0.59 0.22 -0.16
*  p<0.05
**  Squared multiple correlation coefficent adjusted for the degree of freedom
(a) PC 1 (eigenvalue =4.88) (b) PC 2 (eigenvalue =1.95) (c) PC 3 (eigenvalue =1.27)
PM25 ] NO3- | ] NH4+ | —
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Fig.2 Factor loading pattern of the each variables of the (a) Principal Component 1 (PC 1), (b)
Principal Component 2 (PC 2) and (c) Principal Component 3 (PC 3).
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Fig.3 Scatter plots of the principal components score. The horizontal axis shows the Principal Component 1
(PC1), the vertical axis shows the (a) Principal Component (PC 2) and (b) Principal Component (PC 3),
respectively.
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PM, ¢ NH,* Table 2 Seasonal average of the principal
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3  NHS So” Season Month PCL__PC2 __PC3
Mg?* Na* Ca* Spring Mar, Apr,May  0.617 -0.123 -0.247
Summer Jun, Jul, Aug -0.170 -0900 0.225
Autumn Sep, Oct, Nov -0.383 -0.310 -0.179
PM, 5 Winter  Dec,Jan,Feb  -0064 1333  0.201
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Abstract

We carried out the measurement of the PMa2s

concentration and the analysis of the main
components of the PMzs at the three sites (Ashiya,
We

considered a variation factor of the PM2s5 mass

Hmeji and Suma) in Hyogo prefecture.
concentration in each site by applying a multiple
regression analysis and a principal component
analysis to the results of component composition.

As a result of a multiple regression analysis, OC,

Na*, NH4*, K* were adopted as an increase factor of

12

the PM2s concentration at all sites, and the EC was
adopted in Ashiya and Suma. As a result of a
principal component analysis, the three bases were
obtained that an index of the general pollution, an
index of the semi volatility components, an index of
the artificial pollution, but these bases probably
affected by other factor.
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Fig.la Mass Spectrum of 1,4-dioxane
|
' e
GC/MS  GCMS-QP2010 ;
HS Turbo Matrix40 Perkin Elmer :
, SIM SUPELCO 75%
VOCOL( 60mx 0.32mmx 3u m) ]
Table 1 5&&
Tablel Operational conditions of HS-GC/MS
HS part
HS temp. 60 ,30min

Needle temp. 90
Transfer line temp. 100
Injection time 0.16min

GC/MS part Fig.lb Mass Spectrum of 1,4-dioxane-d8
Temp. program
40 (2min -5 /min-90 -10 /min 1,4- 1,4- -d8 SIM
- 200 Fig.2
Ion_source temp. 200 179 1.4- 1.4-
lonization method El
Interface temp. 220 -d8 Tablel

Selected monitor ion 1,4-dioxane 88
1,4-dioxane-d8 96
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Variation coefficient(%) 5.7
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)6)
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D
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tsheet.html 2010.11.1

2) National Institute of Advanced Industrial
Science and Technology (Japan), AIST Risk
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3) National Institute of Advanced Industrial

Science and Technology (Japan), AIST Risk
Assessment  Document  Series No.9 1,4-
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4) 78

( 21 11 30 )
5) 79
( 21 11 30 )

6) National Library of Medicine : Hazardous
Substances Data Bank (2001)
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9) :
, p.19-22,(2009)
10)

p.101-125,(2009)
Abstract
added to

groundwater environmental quality standards
in 2009. So the measurement frequency of

1,4-Dioxane was water and

1,4-Dioxane will increase in water and
groundwater.

The solid phase extraction of 1,4-Dioxane
measurement is used in the official method,
and then we spend too much time and expense
on this preparation.

So we considered the measurement by Head
Space (HS)-GC/MS method that is easy in the
preparation and proved the method can detect
under 0.005mg/L Ministry of the Environment

demands.
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T
3360
378la 2004 2007 Fig.2 T
5 2 1
1
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Fig.1 A
T 5
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Table 1 Target pesticides
C D Herbicides insecticides
bromobutide buprofezin
cafenstrole dichlofenthion (ECP)
chlornitrofen (CNP) [ fenobucarb (BPMC)
cyhalofop-butyl malathion
esprocarb silafluofen
B C D 2008 5 mefenacet fungicides
27 6 5 6 18 11 26 4 metominostrobin edifenphos (EDDP)
A 5 97 molinate iprobenfos
pentoxazone phthalide
11 26 pretilachlor probenazole
pyriminobac-methyl [ pyroquilon
simetryn tricyclazole
thiobencarb
T Riv. B T -
i ] = herbicide
o 3 Ml
Paddy field s fungicide
ot e = insecticide
.............. 5 2
% 15
........ § 10 |-
é 5
2 o0
&
Hyogo Pref.
) ) ) Fig.2 The estimated application
Fig.1 The sampling sites on the map amount of pesticides in Tada area
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1.39kg

2004 2007 1 3kg
5),7)
1 2 6 8
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9
Fig.3

10)

Supelclean™ Envi-Carb™-SPE
Tube 6mL; Supelco

50% DCM
SYS -15¢,
HCB_13C6 _dlo
0.5mg/L 200u L GC/MS Agilent
6890N / JMS-Q1000GC
9)
1.
n=4 Fig.4
6 60%
20%
29% 4.6%
n=2  Fig.5
Envi-Carb
50%DCM/
4 60%
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Sediment sample

Extraction — Centrifugion M
(20g-wet) g
by shaking and ultrasonic vibration x 2500rpm
1s; acetone 20mL
2nd; 10%hexane / acetone 20mL
I_ Extraction || Dehvdration | | Concentration |
with hexane Y to ImL

5%NaClagq 200mL by anhydrous sodium by N, gas purge

hexane 30mL sulfate
I— Concentration
Clean up GC/MS-SCAN
to ImL
ENVITY-Carb each fraction SYS (0.5ppm) 200p L

1st; hexane 10mL
2nd: 50%DCM / hexane 20mL

Fig.3 Analytical procedure of the pesticide
for the sediment sample

by N, gas purge
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Fig.4 Recovery ratios of pesticides for the
water sample
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Table 2 The concentrations of pesticides detected in the river water samples

(ug/l)
point B point C point D

May 27"  June 5" June 18" Nov. 26" | May 27" June 5" June 18" Nov. 26" | May 27" June 5" June 18" Nov. 26"
bromobutide 2.9 15 1.4 0.84 1.2 3.3 0.63 1.0 6.7
pentoxazone 0.069 0.73 0.052 0.011 0.041 0.021 0.16
cafenstrole 0.40 0.035 0.027  0.019 0.013 0.023
molinate 0.21 0.44 15 0.20 0.27 0.74 0.13
pyriminobac-methyl 0.19 0.53 0.12 0.054 0.062 0.16 0.044 0.047 0.25
simetryn 0.042 0.14 0.51 0.24 0.054 0.092 0.14
pyroquilon 0.026 0.42 0.16 N.D. 0.18
pretilachlor 0.070 0.024 0.15 0.19
iprobenfos 0.040 0.22
mefenacet 0.031  0.049 0.021 0.072
thiobencarb 0.020 0.016

detection limit; 0.010 (ug/L), N.D.=not detected

Table 3 The concentrations of pesticides
detected in the sediment and paddy soil

2 (ug/kg-dry)
point A point B
BC D May 27" Nov. 26" | May 27" June 5" June 18" Nov. 26"
bromobutide 27 95 30
Table2 pentoxazone| 2800 17 33 110 47
B cafenstrole 1100
silafluofen 5.3 50
5 6 7 phthalide 3.2
detection limit; 0.5(pg/kg-dry), N.D.=not detected
11 26
15u g/L

17y g/kg-dry

5.3y g/kg-dry 3.2
0.026 0.73p g/L

g/kg-dry
1 5 27
3
T 27 95y g/kg-dry 11 26
5 27
6 5 6 18
B 6 18 33y g/kg-dry 110p g/kg-dry
6 5 11 26 47p g/kg-dry
C D C
T 1
¢c D 11 26 50p
B g/kg-dry
B
T
3
A B 3
Table3
5 27 A
5 27
2800 g/kg-dry 1100p
g/kg-dry 1

20



Tabled
0.19
0.001 3.54mg/L
9.25 4000mg/L
11 26
0.22mg/L 0.001mg/L
72.1 282.8 81 111 T
11 26
0.46mg/L T 5 6
Koc 2,500 140,000 7
15p g/L
4 11
Koc 163 306
3.54mg/L 25 54 11 26
T 5 27
11 26
5 27 2800 p g/kg-dry 1100 p
g/kg-dry 11
26 17p g/kg-dry
11 26
14 25 7.6x 107 mmHg
Koc=350 7690 5.3y g/kg-dry 3.2y g/kg-dry

Table 4 Physicochemical characteristic for the pesticides?)-14 used in Tada paddy field.

I; detected in the sediment or the paddy soil. ; detected only in the river water,
and ; not detected in all samples.
water solibility vaper pressure  logPow Koc p:rsigdmf:?i) ggg;'f;“
(mgiL ) (mmHg (-) (-) (day)
cafenstrole 2.50 7.6x107 3.21 350-7690 14-25
phthalide 0.46 2.3x10°® 3.17 2500-140000 -
silafluofen 0.001 1.9x10°® 8.20 - 84-111
pentoxazone 0.22 8.3x10°® 4.66 3190 72.1-282.8
bromobutide 3.54 4.4x107 3.46 163-306 25-54
molinate 970 7.5x107 3.21 101-362 40 - 160
pyriminobac-methyl E 9.25 2.6x107 2.98 430-1300 2-133
pyriminobac-methyl Z 175 2.0x107 2.70 220-640 3.6-62.9
simetryn 482 3.7x107 2.14 642-205000 52 - 179"
pyroquilon 4000 3.8x10° 1.57 156-877 -
cyhalofop-butyl 0.45 8.8x10° 3.31 - 0.19*
*dry field
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Abstract

In our past study, elution levels of the pesticides
used for the paddy field have been researched in
In this study, the

levels of the pesticides in the river

Kakogawa upper river basin.
residual
sediment were

illustrated, where highest water

concentration levels of pesticides have been

observed. Bromobutide, pentoxazone and
sirafluophen were detected between 27 and 110 p

g/kg-dry in the sediment. Since the concentrations
in the sediment were from several times to several
hundred times higher than those in river water, the
accumulation of the pesticides to the sediment was
verified. Moreover, pentoxazone and sirafluophen
have accumulated to the sediment until 26" November.
These behaviors in the environment are explained by
the physicochemical properties such as water

solubility and so on.
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