Tl T2) 2
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Fig.1
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PFOS PFOA WAX pH3
3) 50%MeOH
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0.1 mL 70%MeOH 1.0
PFCs mL LC/MS Fig.2
LC/MS Waters Alliance 2695/Quattro micro
API ESI(-)SRM LC/MS
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Fig.1 Sampling Point (Tokyo Bay & Harbors

-193 -



Water Sample .| Solid Phase Extraction
200mL i Oasis WAX

Preparation for pH3 Pure Water 10mL x2 1%NH3/MeOH 5mL
with Phosphoric Acid  50%MeOH 10mLx3
Constant Volume| | LC/MS/MS

imL | Negative-ESI
To about 0.1mL 70%MeOH

Fig.2 Flow of analytical method

Elution —

A\ 4

N2 Purge

\ 4

PFS4 PFS6 Table 1 LC/MS Conditions
LC/MS Waters Alliance 2695/Quattro micro API

(LC)Waters Alliance 2695
8 PFA8  PFOA PFS8 Column Waters Atlantis T3 2.1mmx150mmx3um)
PFOS Mbile Phase A 10mM Ammonium Acetate
Table 2 B Apetonitrile
0 - 4min A B=70 30
4,20mn B 30 - 75 linear gradient
IDL IQL  Table 3 20-25mn A B=25 75
25 526min B 75 - 90 linear gradient
26 - 30mn A B=10 90
Flow Rate 0.2mL/min Injection Volume 10 pL
Column Temperature 40

. (MS) Quattro micro API
PFCs  Fig:3 lonization & Polarity ESI(-) SRM
Fig.3 PFCs Capillary 05kV Cone See Table2
Collision See Table2 ConeGasFlow N2 50L/hr
Source Temperature 120
PFCs 15 42ng/L Desolvation Temperature 400
PFOA 40 Desolvation Gas Flow N2 800 L/hr
50% PECs Monitor lon See Table 2
N7 N99 N9
Table 2 lonization & Fragmentation Conditions of
PFCs
PFOS 6) i __
Polyfluoroalkyl Monitor lon Cone Callision
2007 3 compounds | (Precursor > Product) | Voltage | Energy
PFOA PFOS (PFCs) (m/z) (V) (eV)
PFA4 213.0>169.0 15 10
PFAS5 263.0> 219.0 15 10
PFA6 313.0 > 269.0 15 10
PFCs PFA7 363.0 > 319.0 15 10
Fig4 Table 4 PFOA 413.0 > 369.0 15 10
PFA9 463.0 > 419.0 15 10
Table 4 PFA10 513.0 > 469.0 15 10
PFA11 563.0 > 519.0 15 10
H3 PFA12 613.0 > 569.0 15 10
PFA13 662.9 > 619.0 20 10
PFCs PFA14 712.9 > 669.0 20 10
PFA 298.9 > 80.0 45 30
PFA4 110 ng/L PFOA 190 PFS6 398.9> 80.0 50 0
ng/L PEA5 PFEA9 PFS7 448.9 > 80.0 55 40
PFOS 498.9 > 80.0 55 40
PFS10 598.9 > 80.0 55 50
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Table 3 IDL & IQL of PFCs (ng/L)
PFA4 | PFA5 | PFOA | PFA9 | PFOS
IDL 0.46 0.52 0.40 0.21 0.34
QL 1.2 14 1.1 0.56 0.92
PFOA
PFOA Table 5
50%
PFOS
K1 2007
PFCs 3 67ng/lL  PFOA
H1 H2 PFOA PFOA
PFCs 2 PFA9 H3 22
ng/L
J1 J2 PFOA PFA4 PFA7 29 6.6ng/L
N99 PFCs
2 T1 T2 PFOA PFCs
N99
(ng/L) O PFOS (ng/L) _ O PFOSH
- E PFA9 300 ] El PFA9 H
40 = B PFOA B PFOA
LIPFAS [ PFA5
_ O PFA4 200 O PFA4| |
20 — ] =
W s 100 =
0 a. .E._.:.E.E.:. 0 BE B llB 88 =02292.=
N1 N7 N8 N9 N13 N15N97 N98 N99 H1 H2 H3 H4 H5 H6 H7 H8 H9 H10

Fig.3 Concentrations of PFCs (Tokyo Bay

Table 4 Concentrations of PFCs in Harbors

Fig.4 Concentrations of PFCs (Harbors

Surface Conc./ Bottom Conc.(ng/L)

Point | PFA4 | PFA5 PFA6 PFA7 PFOA | PFA9 PESA PFS6 PFOS
H1 6.92.8 | 6.6/3.0 | (0.85)/ND [(0.69)/(0.54) 23/11 | 6.0/29 | ND/ND | 0.78/(0.58) | 2.4/1.4
H2 | 7.0(11) | 6516 | (0.87)/ND | (0.78)/ND | 2184 | 59/1.9 | ND/ND [(0.61)/(0.34) 16/1.1
H3 | 110/100 | 16/15 | 3.7/3.1 2.6/24 | 190/160 | 22/19 | ND/ND |(0.52)/(0.41)] 1.6/1.0
H4 42125 | 4.9/3.0 | (0.65)/ND |(0.67)/(0.57)] 16/13 | 4.4/3.4 | ND/ND |(0.51)/(0.48) 15/1.2
H5 3.2/3.4 | 3.6/3.0 |(0.77)/(0.62)[(0.81)/(0.60)] 15/12 | 7.6/54 | ND/IND |(0.47)/(0.49)] 1.4/1.0
H6 3.6/1.8 | 3.8/2.3 | (0.90)/ND | LUND | 17/7.4 | 4.8/2.1 | (0.44)/ND |(0.58)/(0.40)| 1.9/0.96
H7 2427 | 27/32 | ND/IND [(053)/(0.36) 1111 | 2.6/2.7 |(0.44)/(0.49)[(0.45)/(0.41) 1.2/1.0
H8 2523 | 35/3.2 | ND/ND |(0.46)/(0.38)] 9.9/8.4 | 2523 | 24/1.3 [(0.47)/(0.39)] 1.3/1.0
H9 2.323 | 35134 | 056/IND |(056)/(0.48) 1113 | 2.7/3.3 | 1.1/0.67 |(0.48)/(0.58) 1.4/1.7
H10 | 1.9/1.8 | 22724 | ND/ND [(0.45)/(0.41)| 9.1/7.7 | 2724 | ND/ND [(0.60)/(0.53) 1.6/1.2
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Table 5 Concentrations of PFCs by additional research (ng/L)
J1 2 T1 T2 [ N99
PFOA 11 14 8.7 93 | 16
PFCs 46 53 20 24 || 33
16 PFCs
PFOA
PFCs
PFCs PFOA
40%
N7 N9 N99 PFOA
PFOA
PFOA
Fig.5 PFOA 10 ng/L
N99 Fig.5 Concentration distribution of PFOA
PFOA
2 0 PFOA B PFA4
1 ]
BB
0.5 —
PFOA
PFA4  PFOA 0
N7 N9 H3 N7 N9 K1
Fig.6 Concentration ratio of PFA4 and PFOA
4 PFA4 PFOA
H3
Fig6 4 PFA4 PFOA
H3 2 1.2 PFOA
K1 K1 H3
PFA4 PFOA 1:10 PFOA PFOA
N7 N9 2 1:25
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2007 6

PFOA Table 6
1 6 Table 6 1/10
PFOA H3 PFOA
Table 6 6 2
1
1 2 PFOA 2007
365 3)
PFOA PFOA
Table 6 6

PFOA 7

Table 6 Amounts of PFOA estimated to be transported to Tokyo Bay

(kg/year)
Yourou R. (K1) Harbor H3)  |Tota Thesix rivers”
4.7 220 79
1) 15 18
(2004.3 2007.3)
PFOA 2) Norimitu Saito, Kouji Harada, Kayoko Inoue,
2 Kazuaki Sasaki, Takeo Yoshinaga, 2004.
PFOA Journal of Occupational Health 46, 49-59.
PFA4 PFOA PFOA 3)
7 210-215(2009)
PFOA 4) LC/MS

(2006.3)

5) Sachi Taniyasu, Kurunthachalam Kannan, Leo
W.Y. Yeung, Karen Y. Kwok, Paul K.S. Lam,
Nobuyoshi Yamashita, 2008. Analytica Chimica
Acta 619, 221-230.

6) 13
686-687(2004)

7)

29
4 221-228(2006)
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Distribution of perfluorochemicals in harbors of Chiba

Akira SHIMIZU, Tadashi YOSHIZAWA, Masanori KURIHARA, Kenichi UNO

PFOS, PFOA
PFCs
PFOA
PFOA 190 ng/L 4 110 ng/L
PFOS 1 3nglL
PFOS
PFOS
2 PFOA 4 PFOA
PFOA
PFOS PFOA
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