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47 prefectures in Japan

66 Env Sci Inst. located in
local government
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Persistent Organic Pollutants. Stockholm Convention

The Initial 12 POPs POPs added since 2009

® PCBs @® Tetrabromodiphenyl ether (TeBDE)

® ®@® Hexachlorobenzene @ Pentabromodiphenyl ether (PeBDE)
© PCDDs ® Hexabromodiphenyl ether (HXBDE)
@ PCDFs ® Heptabromodiphenyl ether (HpBDE)
@ Aldrin ® Hexabromobiphenyl (HBB)
@ Dieldrin ® ® Pentachlorobenzene (PeCB)
® Chlordane including perfluorooctane sulfonyl fluoride)
® Heptachlor ® ® a-hexachlorocyclohexane («-HCH)
® Mirex © @ B-hexachlorocyclohexane (B-HCH)
® Toxaphene ® y-hexachlorocyclohexane (y-HCH, lindane)
® poT ® Chlordecone oo ety

® Endosulfan Shor.chain chlofinated parafins (SCCP9)

Decabromodiphenyl ether (c-decaBDE)
@ Industrial chemical @ Unintentional by-product @ Pesticide



PFOS/PFOA level

PFOS/PFOA pollution enlargement globally

(\Nild life ; white bear

PFOS(1.3~>4000ng/g).
PFOA(<2.0~8.6ng/g)

\_ (2004, Martin et al)

-

Environmental water and air

\_

~N

Human serum

PFOA(<3~256ng/ml)
(2004, Kannan et al)

~

PFOS(<1.3~164ng/ml),

J

Biota
PFOS(<1~3680ng/qg)
(2002, Kannan et al)

J




4 prefectures , 3 cities

Joint research to collaborate
between 7 Env Sci Inst. in Kansai
region

©2008 Google
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Environment Research and Technology Development Fund

Purpose

The Environment Research and Technology Development Fund (ERTDF) aims

- to contribute to the preservation of the environment in Japan and around the world
- to establish a sustainable society.

It will achieve this by assembling the collective strength of researchers within Japan
from a range of fields to promote survey research and technology development in a
comprehensive manner from an academic and international perspective.

Features

The ERTDF was established by integrating the Global Environment Research Fund
with the Environment Technology Development Fund with the Environment
Technology Development Fund in FY2010 and the Grant-in-Aid for Scientific
Research about Establishing a Sound Material-cycle Society in FY2011.

This has established a centralized contact-point, improving convenience for
applicants. At the same time this move is expected to better facilitate cross-field
research and development across multiple environmental fields



Environment Research and Technology Development Fund

If you don't try, nothing happens.
- about 10 years ago

The Environment Research and Technology Development Fund (ERTDF) was open
on the web page.

- we didn't know public offering started
keyword was ‘Regional Cooperation’ and ‘Technology Development’
| got this information 10days before the deadline.

| have many friends and good relationship.
deadline was 10 days later
What can we do?

what topics? object, senario,

It's better to give up in this time.
only 10 days.



Environment Research and Technology Development Fund

| called on my friend Yagi, Yamamoto Osamu, Shibata, Tsuda, Hattori, Takahashi

How do you think?

They completely agree with me. We should collaborate intergovernmental
research/survey/monitoring. and They asked When is the deadline?

- 10 days later,

WOoOops

If you don't try, nothing happens.

Anyway, | started to establish our mailing list to discuss and sharing information for
submission. Usually it's hard to harmonize all steps for governmental institute. We
need get permission from our boss and Director of institute.

They decided sub title of their research, and prepared material for submission.

We have many steps for completing everything. It was very hard very high hurdle in
front of us. Anyway we started to do something, we start and move just like a rolling
stones.

We didn't have iCloud at that time, but we started to make materials like a using
ICloud.



Environment Research and Technology Development Fund
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Study on sources, environmental level, and treatment
technology of Organofluoro compounds
(Principal Investigator: Takeshi Nakano) ‘Kinki‘

=11 Survey on the contaminations of PFOS and related PFs in Lake Biwa water (Shiga)

—. A survey on pollution of organic PFCs in the area of Osaka Prefeture (Osaka pref.)

Evaluation of occurrence of PFOS, PFOS and related compounds around the
manufacturing facility (Osaka city)

Understanding of the source and evaluation of transboundary pollution of

— | | fluorotelomer compounds(FTs)) (Hyogo pref.)
—= Concentration levelof PFCs in coastal seawater in Kobe (Kobe city)
=11 Survey of the PFCs level and the type of discharging industries (Tokyo metro.)

Trend analysis of fluorosurfactants pollution by the archived samples in
environmental specimen bank (NIES)

Sharing information / Discussion : mailing list ‘Kanto‘
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Environment Research and Technology Development Fund

We need to complete also budget plan.

- sampler, instrument, calculation of business trip, presentation in international
symposium, etc, etc,

Anyway | decided to buy all PFC standards which was available at that time.

reported our joint research result

If Ministry of Environment satisfy our report, we can continue our research to the
next project.

If no, it will be end.



FOCUS: PERFLUORINATED COMPOUNDS

Wellington offers a comprehensive line of
native and mass-labelled perfluorinated
compounds

PFCA
PFBA
PFPeA
PFHXA
PFHpA
PFOA
T-PFOA
PFNA
ipPFNA
PFDA
PFUdA
PFDOA
PFTrDA
PFTeDA
PFHXDA
PFODA
P3MHpA
P355TMHxXA
PAMOA
P37DMOA
M3PFBA
MPFBA
M3PFPeA
M5PFPeA
MPFHXA
MSPFHXA
M4PFHpA
M2PFOA
MPFOA
MB8PFOA
MPFNA
M9PFNA
MPFDA
MPFDA-A
M6PFDA
MPFUdA
M7PFUdA
MPFDOA
M2PFTeDA
M2PFHXDA

Product Name

Perfluoro-n-butanoic acid
Perfluoro-n-pentanoic acid
Perfluoro-n-hexanoic acid
Perfluoro-n-heptanoic acid
Perfluoro-n-octanoic acid

Technical Ammonium Perfluorooctanoate
Perfluoro-n-nonanoic acid
Perfluoro-7-methyloctanoic acid
Perfluoro-n-decanoic acid
Perfluoro-n-undecanoic acid
Perfluoro-n-dodecanoic acid
Perfluoro-n-tridecanoic acid
Perfluoro-n-tetradecanoic acid
Perfluoro-n-hexadecanoic acid
Perfluoro-n-octadecanoic acid
Perfluoro-3-methylheptanoic acid
Perfluoro-3,5,5-trimethylhexanoic acid
Perfluoro-4-methyloctanoic acid
Perfluoro-3,7-dimethyloctanoic acid
Perfluoro-n-[2,3,4-13C3]butanoic acid
Perfluoro-n-[1,2,3,4-13C4]butanoic acid
Perfluoro-n-[3,4,5-13C3]pentanoic acid
Perfluoro-n-[1,2,3,4,5-13C5]pentanoic acid
Perfluoro-n-[1,2-13C2]hexanoic acid
Perfluoro-n-[1,2,3,4,6-13C5]hexanoic acid
Perfluoro-n-[1,2,3,4-13C4]heptanoic acid
Perfluoro-n-[1,2-13C2]octanoic acid
Perfluoro-n-[1,2,3,4-13C4]octanoic acid
Perfluoro-n-[13C8]octanoic acid
Perfluoro-n-[1,2,3,4,5-13C5]nonanoic acid
Perfluoro-n-[13C9]nonanoic acid
Perfluoro-n-[1,2-13C2]decanoic acid
Perfluoro-n-[1,2-13C2]decanoic acid (in acetonitrile)
Perfluoro-n-[1,2,3,4,5,6-13C6]decanoic acid
Perfluoro-n-[1,2-13C2]Jundecanoic acid
Perfluoro-n-[1,2,3,4,5,6,7-13C7]undecanoic acid
Perfluoro-n-[1,2-13C2]dodecanoic acid
Perfluoro-n-[1,2-13C2]tetradecanoic acid
Perfluoro-n-[1,2-13C2]hexadecanoic acid
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PFAS
L-PFPrS
L-PFBS
L-PFPeS
L-PFHxS
br-PFHXSK
L-PFHpS
NaP3MHpS
NaP6MHpS
L-PFOS
L-PFOSK
br-PFOSK
T-PFOS
8CI-PFOS
L-PENS
ipPFNS
L-PFDS
L-PFDoS
PFECHS
M3PFBS
MPFHXxS
M3PFHxS
MPFOS
MB8PFOS

PFC-MXA
PFS-MXA
PFAC-MXA
PFAC-MXB
PFAC-MXD
MPFAC-MXA

PFC-CVs-C
MPFAC-C-ES
MPFAC-C-IS
PFAC-MXC
EPA-537IS
EPA-537SS
PFAC-24PAR
MPFAC-24ES

P1MHpS
P3MHpS
PAMHpS
PSMHpS
P6MHpS
PS5DMHXS
P44DMHXS
P45DMHXS

Product Name

Sodium perfluoro-1-propanesulfonate

Potassium perfluoro-1-butanesulfonate

Sodium perfluoro-1-pentanesulfonate

Sodium perfluoro-1-hexanesulfonate

L-PFHxS with branched isomers (Potassium Salt)
Sodium perfluoro-1-heptanesulfonate

Sodium Perfluoro-3-methylheptanesulfonate
Sodium perfluoro-6-methylheptanesulfonate
Sodium perfluoro-1-octanesulfonate

Potassium perfluoro-1-octanesulfonate

L-PFOSK with branched isomers

Potassium perfluorooctanesulfonate (Technical Grade)
Sodium 8-chloroperfluoro-1-octanesulfonate
Sodium perfluoro-1-nonanesulfonate

Sodium perfluoro-7-methyloctanesulfonate
Sodium perfluoro-1-decanesulfonate

Sodium perfluoro-1-dodecanesulfonate

Potassium perfluoro-4-ethylcyclohexanesulfonate (isomeric mixture)
Sodium perfluoro-1-[2,3,4-13C3]butanesulfonate
Sodium perfluoro-1-hexane[1802]sulfonate
Sodium perfluoro-1-[1,2,3-13C3]hexanesulfonate
Sodium perfluoro-1-[1,2,3,4-13C4]octanesulfonate
Sodium perfluoro-1-[13C8]octanesulfonate

Native PFCA Solution/Mixture

Native PFAS Solution/Mixture

Native PFCAs and PFASs Solution/Mixture

Native PFCAs and PFASs Solution/Mixture

Native PFCAs and PFASs Solution/Mixture
Mass-Labelled PFCAs and PFASs Solution/Mixture

PFC-CVS-C Calibration Kit

Mass-Labelled PFC Extraction Standards Solution
Mass-Labelled PFC Injection Standards Solution
Native PFC Stock Solution

Internal Standard Primary Dilution Standard
Surrogate Primary Dilution Standard

Native PFAS Precision and Recovery Standard Solution
Mass-Labelled PFAS Extraction Standard Solution

Perfluoro-1-methylheptane sulfonate

Perfluoro-3-methylheptane sulfonate;Perfluoro-3-methylheptanoic acid
Perfluoro-4-methylheptane sulfonate;Perfluoro-4-methylheptanoic acid
Perfluoro-5-methylheptane sulfonate;Perfluoro-5-methylheptanoic acid
Perfluoro-6-methylheptane sulfonate;Perfluoro-6-methylheptanoic acid
Perfluoro-5,5-dimethylhexane sulfonate;Perfluoro-5,5-dimethylhexanoic acid
Perfluoro-4,4-dimethylhexane sulfonate;Perfluoro-4,4-dimethylhexanoic acid

Perfluoro-4,5-dimethylhexane sulfonate;Perfluoro-4,5-dimethylhexanoic acid;
Perfluoro-3,5-dimethylhexane sulfonate;Perfluoro-3,5-dimethylhexanoic acid



FOCUS: PERFLUORINATED COMPOUNDS

FOSA/FOSE/FOSAA
FOSA-I
N-MeFOSA-M
N,N-Me2FOSA-M
N-EtFOSA-M
MB8FOSA-I
d-N-MeFOSA-M
d-N-EtFOSA-M

N-MeFOSE-M
N-EtFOSE-M
d7-N-MeFOSE-M
d9-N-EtFOSE-M

FOSAA
N-MeFOSAA
N-EtFOSAA
d3-N-MeFOSAA
d5-N-EtFOSAA

OP-PFCs
PFHxPA
PFOPA
PFDPA
CI-PFHXPA
CI-PFOPA

6:6PFPi
6:8PFPi
8:8PFPi

6:2PAP
8:2PAP
6:2diPAP
8:2diPAP
6:2/8:2diPAP
SAmPAP
diSAmPAP
M2-6:2PAP
M2-8:2PAP
M4-6:2diPAP
M4-8:2diPAP

Product Name
Perfluoro-1-octanesulfonamide
N-methylperfluoro-1-octanesulfonamide
N,N-dimethylperfluoro-1-octanesulfonamide
N-ethylperfluoro-1-octanesulfonamide
Perfluoro-1-[13C8]octanesulfonamide
N-methyl-d3-perfluoro-1-octanesulfonamide
N-ethyl-d5-perfluoro-1-octanesulfonamide

2-(N-methylperfluoro-1-octanesulfonamido)-ethanol
2-(N-ethylperfluoro-1-octanesulfonamido)-ethanol
2-(N-methyl-d3-perfluoro-1-octanesulfonamido)ethan-d4-ol
2-(N-ethyl-d5-perfluoro-1-octanesulfonamido)ethan-d4-ol

Perfluoro-1-octanesulfonamidoacetic acid
N-methylperfluoro-1-octanesulfonamidoacetic acid
N-ethylperfluoro-1-octanesulfonamidoacetic acid
N-methyl-d3-perfluoro-1-octanesulfonamidoacetic acid
N-ethyl-d5-perfluoro-1-octanesulfonamidoacetic acid

F CD,CD;4
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Product Name
Perfluorohexylphosphonic acid
Perfluorooctylphosphonic acid
Perfluorodecylphosphonic acid
6-Chloroperfluorohexylphosphonic acid
8-Chloroperfluorooctylphosphonic acid

Sodium bis(perfluorohexyl)phosphinate
Sodium perfluorohexylperfluorooctylphosphinate
Sodium bis(perfluorooctyl)phosphinate

Sodium 1H,1H,2H,2H-perfluorooctylphosphate

Sodium 1H,1H,2H,2H-perfluorodecylphosphate

Sodium bis(1H,1H,2H,2H-perfluorooctyl)phosphate

Sodium bis(1H,1H,2H,2H-perfluorodecyl)phosphate

Sodium (1H,1H,2H,2H-perfluorooctyl-1H,1H.2H,2H-perfluorodecyl)phosphate
Sodium 2-(N-ethylperfluorooctane-1-sulfonamido)ethyl phosphate
Sodium bis-[2-(N-ethylperfluorooctane-1-sulfonamido)ethyl] phosphate
Sodium 1H,1H,2H,2H-[1,2-13C2]perfluorooctylphosphate

Sodium 1H,1H,2H,2H-[1,2-13C2]perfluorodecylphosphate

Sodium bis(1H,1H,2H,2H-[1,2-13C2]perfluorooctyl)phosphate

Sodium bis(1H,1H,2H,2H-[1,2-13C2]perfluorodecyl)phosphate

(0]

F3C(FZC)5H2CHZC\O/ E\O/

Na

CH,CHy(CF2)sCF3

Telomer PFAS
FBET
5:2sFTOH
FHET
7:2sFTOH
FOET
FDET
MFBET
MFHET
M2FHET
MFOET
M2FOET
MFDET

FHEA
FOEA

FDEA
FPrPA
FPePA
FHpPA
FTA-MXA
MFHEA
MFOEA
MFDEA
MFTA-MXA
FHUEA
FOUEA
FDUEA
MFHUEA
MFOUEA
MFDUEA

NaDONA
9CI-PF30NS
11CI-PF30UdS
HFPO-DA

M3HFPO-DA

4:2FTS
6:2FTS
8:2FTS
10:2FTS
M2-4:2FTS
M2-6:2FTS
M2-8:2FTS

8:2FTOAc
10:2FTOAc
8:2FTAcr
10:2FTAcr

Product Name

2-Perfluorobutyl ethanol (4:2)

1-Perfluoropentyl ethanol (5:2 secondary)
2-Perfluorohexyl ethanol (6:2)

1-Perfluoroheptyl ethanol (7:2 secondary)
2-Perfluorooctyl ethanol (8:2)

2-Perfluorodecyl ethanol (10:2)
2-Perfluorobutyl-[1,1,2,2-2H4]-ethanol  (4:2)
2-Perfluorohexyl-[1,1-2H2]-[1,2-13C2]-ethanol  (6:2)
2-Perfluorohexyl-[1,2-13C2]-ethanol  (6:2)
2-Perfluorooctyl-[1,1-2H2]-[1,2-13C2]-ethanol  (8:2)
2-Perfluorooctyl-[1,2-13C2]-ethanol  (8:2)
2-Perfluorodecyl-[1,1-2H2]-[1,2-13C2]-ethanol  (10:2)

2-Perfluorohexyl ethanoic acid  (6:2)
2-Perfluorooctyl ethanoic acid (8:2)
2-Perfluorodecyl ethanoic acid (10:2)
3-Perfluoropropyl propanoic acid (3:3)
3-Perfluoropentyl propanoic acid  (5:3)
3-Perfluoroheptyl propanoic acid (7:3)

Native FTA Solution/Mixture
2-Perfluorohexyl-[1,2-13C2]-ethanoic acid (6:2)
2-Perfluorooctyl-[1,2-13C2]-ethanoic acid (8:2)
2-Perfluorodecyl-[1,2-13C2]-ethanoic acid (10:2)
Mass-Labelled FTA Solution/Mixture
2H-Perfluoro-2-octenoic acid  (6:2)
2H-Perfluoro-2-decenoic acid (8:2)
2H-Perfluoro-2-dodecenoic acid (10:2)
2H-Perfluoro-[1,2-13C2]-2-octenoic acid (6:2)
2H-Perfluoro-[1,2-13C2]-2-decenoic acid (8:2)
2H-Perfluoro-[1,2-13C2]-2-dodecenoic acid (10:2)

Sodium dodecafluoro-3H-4,8-dioxanonanoate

Potassium 9-chlorohexadecafluoro-3-oxanonane-1-sulfonate

Potassium 11-chloroeicosafluoro-3-oxaundecane-1-sulfonate
2,3,3,3-Tetrafluoro-2-(1,1,2,2,3,3,3-heptafluoropropoxy)propanoic acid
(GenX)
2,3,3,3-Tetrafluoro-2-(1,1,2,2,3,3,3-heptafluoropropoxy)-13C3-propanoic
acid

Sodium 1H,1H,2H,2H-perfluorohexane sulfonate (4:2)

Sodium 1H,1H,2H,2H-perfluorooctane sulfonate (6:2)

Sodium 1H,1H,2H,2H-perfluorodecane sulfonate (8:2)

Sodium 1H,1H,2H,2H-perfluorododecane sulfonate (10:2)

Sodium 1H,1H,2H,2H-perfluoro-1-[1,2-13C2]hexane sulfonate (4:2)
Sodium 1H,1H,2H,2H-perfluoro-1-[1,2-13C2]octane sulfonate (6:2)
Sodium 1H,1H,2H,2H-perfluoro-1-[1,2-13C2]decane sulfonate (8:2)

1H,1H,2H,2H-Perfluorodecyl acetate
1H,1H,2H,2H-Perfluorododecy! acetate F F F F F F H H
1H,1H,2H,2H-Perfluorodecyl acrylate \C/ \C/ \/ \/
1H,1H,2H,2H-Perfluorododecyl acrylate c C

N N N N

!-/\F !-/\F F/\F H/\H

S0, Na*



FOCUS: PERFLUORINATED COMPOUNDS

PFC Reference and Handling Guides are available on our web-site

www.well-labs.com

s

WELLINGTON

LABORATORIES

REFERENCE AND HANDLING GUIDE:
PERFLUOROALKYL COMPOUNDS




MS/MS condition
(PFOA)

m/z = 369

m/z = 413

m/z = 169



LC column particle size

1970’s-

40pm pellicular non-porous coated
100-500 psi
1000 /m

1m column .

1975-
10um Irregular micro-porous

1000-2500 psi
25,000 /m
3.9 x 300mm

1980’s-

= 3.5 - 5um spherical micro-porous

1500-4000 psi
50,000 - 80,000 /m
3.9 x 300mm

R O

10 min

Ezaki (Waters), 2009



Method transfer

1. Acesullome .
. 2 fenzoam HPLC /18m |
| 2 o in cycle
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PFASs

Precursor ion Product ion Cone Voltage Collision energy

(m/z) (m/z) (\V) (eV)
L-PFBS 299.0 79.8 45 30
L-PFHXS 399.0 79.8 50 40
L-PFHpS 449.0 79.8 60 40
L-PFOS 499.0 79.8 55 40

L-PEDS 999.0 79.8 55 o0




PFASs (C4-C10) 5ng/L

5ng/L

PFS_MXA_09 Sm (Mn, 2x2)

MRM of 6 Channels ES-

3 599 > 79.8
: | C10 302
IS L-PFDS : 2.92 min
l=——— 77 T T T T T T T T e T T T T
025 050 07v5 100 125 150 175 200 225 250 275 300 325 350 375
PFS_MXA 09 Sm (Mn, 2x2) MRM of 6 Channels ES-
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PFCAS

Precursor ion Product ion Cone Voltage @ Collision energy

(m/z) (m/z) (V) (eV)
PFBA 213.0 168.9 15 10
PFPeA 263.0 218.9 15 10
PFHXA 313.0 268.9 15 10
313.0 118.9 15 15
PFHpA 363.0 318.9 20 10
363.0 168.9 20 15
PFOA 413.0 368.9 20 10
413.0 168.9 20 15
PFNA 463.0 418.9 20 10
463.0 218.9 20 15
PFDA 513.0 468.9 20 10
513.0 218.9 20 15
PFUdA 563.0 518.9 25 10
563.0 268.9 25 15
PFDoOA 613.0 569.0 20 10
613.0 268.9 20 20
PFTrDA 663.0 619.0 25 10
663.0 318.8 25 20
PFTeDA 713.0 669.0 25 10
713.0 318.8 25 20
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						LOQ		Average Peak Area		SD		RSD%

						(ng/L)		(n=10)

				L-PFBS		<1		14.8		1.5		10.0

				L-PFHxS		<1		12.7		2.1		16.7

				L-PFHpS		<1		14.3		1.7		12.2

				L-PFOS		1.0		13.0		2.3		17.5
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PFCAs (C4-C8) 5ng/L
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PFCAs (C9-C14) 5ng/L
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PFC pollution in Lake Biwa water (Shiga Prefecture)

30 25
2 [
1a 3a 10 30 — 5 —
s | " S 20 1205
a m a 30 IE' (g
T om e o <C [l
, i ; S 15 | =
s 20 a [a ﬂ]ﬂ’
" o 10 | 1 15 1K
I s . o g
s 20 Py g | 10 B
v B gt s n °
wecse o =RIIHPR
HtEBRR ; 0 :E 0 10
20 E
Py, ; 0 s ;U (1’% Q)Q\ b‘% QDQ‘ ro% /\Qs chs %Q‘\QQ’\\Q’\(&\ \Q\
e e e " manw ° .
Rumipn © kLB
0 30 25
e == PFos
“ess o m o5 | |EEEEPFOA
wEp s — ——EXEE —
30 < I
¥ o @ 20 |- 120 &
ﬁ 1 s u e —— PFOS[nE/ LI B i) = <
- inéw‘&:m:\. —— FFOAne/LI (B ) g E
. , b= ] (SO BRI EEL THS S JIRREES) e 15 7 of
R — 10 0 e P ’ 1
HH oL o ~
, = ) i “ o 10 15 IR
N eﬁ;ﬂ!“w R ] 0 o }EHP
Wi med] 5 |
FEEEHA, - . N:::]
TEE - 2 )IZH (T HPFOS-PFOAEE D ZEED . 0
(200942, 6.8.118) N N S RN AN A SN

il
FREFHZIZHITAHPFOS. PFOAERE . ERIZEENDTH

(20094%2A .6 A ~201041A)



PFC pollution in Lake Biwa water (Shiga Prefecture)
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Evaluation of emimssion from manufacturing / use site,
and environmental survey (Osaka prefecture)
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Level of atmospheric telomers

Evaluation of emimssion from manufacturing / use site,
and environmental survey (Osaka prefecture)
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Evaluation of emimssion from manufacturing / use site,
and environmental survey (Osaka city)
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Intensity

Evaluation of emimssion from manufacturing / use site,
and environmental survey (Osaka city)

n-PFOS

55m2-S

9]
N &
638 5 HT LRI M\ A

ZXIE

10 20 30 40

Time / min

Isomer specific analysis for PFOS



Understanding emission source profile of fluorocarbon telomer
and evaluation of transboundary pollution (Hyogo prefecture)
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Understanding emission source profile of fluorocarbon telomer
and evaluation of transboundary pollution (Hyogo prefecture)
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PFCs pollution in the Kobe area from OsakaBay (Kobe City)

Trend of PFCs in surface water of Kobe coastal area
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0.6480783723

1.2174875484

0.6751521859

0.4851752022

0.2451838879

0.334961619

0.3401360544

0.3857442348

0.4583835947

1.7509898812

4.2135367016

0

0.5478424015

310.6319702602

1.0424323421

8.166539343

2.0298290287

0.4973624717

1.2728278915

0.4537908135

0.3557951482

0.1401050788

0

0.1554907677

0.3018867925

0.4704463209

0.8710954685

0

2.4673254702

0.4652908068

128.0027036161

1.2228533244

9.4881588999

2.9829028738

0.6330067822

1.1953514112

0.2434975097

0.204851752

0.1634559253

0.1674808095

0.0777453839

0.4612159329

0.7237635706

1.3990321161

0

4.3122947531

0.8750676371

530.2687698289

1.6390160899

12.4911884475

3.7171681126

0.6287102926

0.9800678697

0.5806361123

0.270577018

0

0

0

0.8408445309

0.7050948692

2.1710730652

0

0

0.8674105194

275.3439139585

1.5099673465

29.0687236643

7.4626372828

1.6408889326

1.5837609488

1.8189116636

1.4091916876

1.2379914826

0

0

1.8510464881

1.1044269112

6.284314117

0

2.933662189

0.6156615991

49.0516609513

1.431996866

9.990938231

3.5597190029

0.6373103855

1.0029587282

0.4730424496

0.6029080668

0

0

0

0.8330090548

0.9508216049

1.2976306292

0

0

1.5981701591

52.3200656497

1.6807176308

19.0822578457

6.0826212042

1.5597460733

1.2730554736

1.7276468413

1.7005130374

0.8023615104

0

0

0.6323817823

0.5831163797

2.3388209349

0

0

1.5452134278

50.4530203849

2.3928559044

30.3515930408

5.4452450883

1.9588575686

1.6353015823

1.4504680913

0.7421816226

0

0

0

1.1649983005

1.512139213

6.6764781029

0

0

1.1533729382

6.80554327

1.9698999291

23.3988089608

5.600280014

2.0602616043

1.9158289269

1.5516881883

1.3142681446

1.9517387553

1.1639624685

0

0.711216617

0.6976014138

3.8811553275

0

0

0

2.0805005359

1.0321814833

19.1326841662

3.7412200596

1.5422601308

1.3587178052

1.3273626594

1.4201256259

0.941813479

0

0

0.7529237643

0.8319542787

2.5993605573

0

0

0

1.6389983588

0.8695954642

14.3954729336

4.0748306072

1.505961726

2.2094904339

2.2613496358

1.6685409944

1.448587808

0

0

0.5604470125

0.5074320675

2.2769908807

0

0

1.2958085683

1.9331081708

1.0879782035

20.495049505

3.212612492

0.8717972349

1.4032172966

2.3536914994

1.3809372177

0

0

0

1.1168401588

0.9389656161

5.9752250099

0

0

0.8358651499

5.8707442749

1.3835699716

26.3565753225

4.5444261163

1.722281754

1.5491441642

1.8816327555

1.6105047859

0.7282302839

0

0

1.4702940454

0.486958867

2.3145370069

0

0

1.5314400439

7.5633250089

1.2003742767

68.892003391

4.4693769839

1.273399602

1.4281633819

1.0182953735

1.1620897279

0.4729213138

0

0

0.9643918404

0.6418810493

2.5863822949

0

0

0.4873112126

2.6892303168

1.4935189005

35.954111751

3.9652332267

1.6344644481

1.2821416895

0.951808734

0.933465546

1.0130158726

0.9885835081

0

2.2593666465

0.8919516232

2.5590455117

0

0

0.9864136318

3.2940338348

2.3193363687

66.6640970943

5.1602329175

2.3347851862

0.906998922

1.3362893674

1.4296761783

0

0

0

0.7516583462

1.2638896203

8.8399143798

0

0

0.8977260789

1.8324522427

1.3915407888

86.9002096937

4.0015141362

2.1029261261

1.5726799146

1.8492485715

1.5388205966

0

0

0

0.7635547477

0.6939962385

2.9589901893

0

0

2.031082561

1.7099005852

1.7028288887

229.612921177

6.0355581882

1.2765602368

1.5974676451

1.8139823637

1.4722952514

0.9441337881

0

0

0.5884194124

0.8617429229

3.4960105362

0

0

0.645674903

1.2445137685

1.1182024195

74.0159005048

3.3982281638

1.3622551195

1.2108341716

2.6855672535

1.0871751385

0

0

0

0.6952624451

0.738354761

3.2546311156

0

0

1.3926836653

1.751688774

2.0164329983

192.122911689

5.902661997

1.8098140579

2.0976149672

1.4501379142

1.1636107877

0

0

0

0.6139987864

1.1504102392

5.2642935996

0

0

1.1502158955

1.2890255748

1.5714301429

73.9057869253

3.9531891124

1.5363352505

2.2574195391

1.2181829839

1.3033159101

0

0.3551577788

0

0.7881286114

1.0601705697

6.3735733439

0

0

0.6313705951

0.8338311504

1.2512329198

183.1994665621

4.1527500104

1.737550084

1.3285240762

2.4164602607

2.4070360338

1.0642152308

0.9231537934

0

0.5846926404

1.0725186462

2.6044216176

0

0

0.9285451718

1.8394503042

2.6129242583

251.2666789385

5.2635880525

2.0091152952

2.4665508301

1.841598016

0

0

0

0

0.8132952207

1.1767119171

5.8639474411

0

0

1.3396595789

0.8494300324

1.771033841

257.3977313698

4.5903934541

1.5518285806

1.7302748665

1.211620042

2.0740709054

0

0

0

0.8411414827

0.6620374202

4.0766581145

0

0

2.1902204525

2.4354506834

3.371040553

521.610059041

7.5684828509

2.2624888097

10.7874076214

1.7723188525

1.499303265

1.0528129247

0.6278682162

0

0.9844833371

1.5878110167

7.0970506245

0



トレンド・ｵﾘｼﾞﾅﾙ

						1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17

						PFBA		PFPeA		PFHxA		PEHpA		PFOA		PFNA		PFDA		PFUdA		PFDoA		PFTrDA		PFTeDA		PFHxDA		PFODA		L-PFBS		L-PFHxS		L-PFOS		L-PFDS

						C4		C5		C6		C7		C8		C9		C10		C11		C12		C13		C14		C16		C18		S4		S6		S8		S10

				M/Z		213.2		263.0		313.0		362.8		412.8		420.9		502.9		514.8		598.8		614.8		663.0		712.9		813.2		299.0		398.9		467.8		565.0

				min		6.18		10.12		12.00		13.43		14.64		15.80		16.84		17.83		18.85		19.84		20.79		22.45		23.78		12.36		15.22		17.39		19.40

				月 ツキ

				2009"年"8"月"		4.3		0.9		530.3		1.6		12.5		3.7		0.6		1.0		0.6		0.3		0.0		0.0		0.0		0.8		0.7		2.2		0.0

				2009"年"5"月"		0.0		0.9		275.3		1.5		29.1		7.5		1.6		1.6		1.8		1.4		1.2		0.0		0.0		1.9		1.1		6.3		0.0

				2009"年"2"月"		2.9		0.6		49.1		1.4		10.0		3.6		0.6		1.0		0.5		0.6		0.0		0.0		0.0		0.8		1.0		1.3		0.0

				2008"年"11"月"		0.0		1.6		52.3		1.7		19.1		6.1		1.6		1.3		1.7		1.7		0.8		0.0		0.0		0.6		0.6		2.3		0.0

				2008"年"8"月"		0.0		1.5		50.5		2.4		30.4		5.4		2.0		1.6		1.5		0.7		0.0		0.0		0.0		1.2		1.5		6.7		0.0

				2008"年"5"月"		0.0		1.2		6.8		2.0		23.4		5.6		2.1		1.9		1.6		1.3		2.0		1.2		0.0		0.7		0.7		3.9		0.0

				2008"年"2"月"		0.0		0.0		2.1		1.0		19.1		3.7		1.5		1.4		1.3		1.4		0.9		0.0		0.0		0.8		0.8		2.6		0.0

				2007"年"11"月"		0.0		0.0		1.6		0.9		14.4		4.1		1.5		2.2		2.3		1.7		1.4		0.0		0.0		0.6		0.5		2.3		0.0

				2007"年"8"月"		0.0		1.3		1.9		1.1		20.5		3.2		0.9		1.4		2.4		1.4		0.0		0.0		0.0		1.1		0.9		6.0		0.0

				2007"年"5"月"		0.0		0.8		5.9		1.4		26.4		4.5		1.7		1.5		1.9		1.6		0.7		0.0		0.0		1.5		0.5		2.3		0.0

				2007"年"2"月"		0.0		1.5		7.6		1.2		68.9		4.5		1.3		1.4		1.0		1.2		0.5		0.0		0.0		1.0		0.6		2.6		0.0

				2006"年"11"月"		0.0		0.5		2.7		1.5		36.0		4.0		1.6		1.3		1.0		0.9		1.0		1.0		0.0		2.3		0.9		2.6		0.0

				2006"年"8"月"		0.0		1.0		3.3		2.3		66.7		5.2		2.3		0.9		1.3		1.4		0.0		0.0		0.0		0.8		1.3		8.8		0.0

				2006"年"5"月"		0.0		0.9		1.8		1.4		86.9		4.0		2.1		1.6		1.8		1.5		0.0		0.0		0.0		0.8		0.7		3.0		0.0

				2006"年"2"月"		0.0		2.0		1.7		1.7		229.6		6.0		1.3		1.6		1.8		1.5		0.9		0.0		0.0		0.6		0.9		3.5		0.0

				2005"年"11"月"		0.0		0.6		1.2		1.1		74.0		3.4		1.4		1.2		2.7		1.1		0.0		0.0		0.0		0.7		0.7		3.3		0.0

				2005"年"8"月"		0.0		1.4		1.8		2.0		192.1		5.9		1.8		2.1		1.5		1.2		0.0		0.0		0.0		0.6		1.2		5.3		0.0

				2005"年"5"月"		0.0		1.2		1.3		1.6		73.9		4.0		1.5		2.3		1.2		1.3		0.0		0.4		0.0		0.8		1.1		6.4		0.0

				2005"年"2"月"		0.0		0.6		0.8		1.3		183.2		4.2		1.7		1.3		2.4		2.4		1.1		0.9		0.0		0.6		1.1		2.6		0.0

				2004"年"11"月"		0.0		0.9		1.8		2.6		251.3		5.3		2.0		2.5		1.8		0.0		0.0		0.0		0.0		0.8		1.2		5.9		0.0

				2004"年"8"月"		0.0		1.3		0.8		1.8		257.4		4.6		1.6		1.7		1.2		2.1		0.0		0.0		0.0		0.8		0.7		4.1		0.0

				2004"年"5"月"		0.0		2.2		2.4		3.4		521.6		7.6		2.3		10.8		1.8		1.5		1.1		0.6		0.0		1.0		1.6		7.1		0.0
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2009年追加分

		



PFBA
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PFHxA

PEHpA
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FPCsの構成



ﾄﾚﾝﾄﾞ・合体

				海水・河川水中有機フッ素化合物 カイスイカセンスイチュウユウキソカゴウブツ

												単位　ng/L タンイ

		No.				大阪湾 オオサカワン		大阪湾 オオサカワン		大阪湾 オオサカワン		大阪湾 オオサカワン		大阪湾 オオサカワン		大阪湾 オオサカワン		大阪湾 オオサカワン		大阪湾 オオサカワン

		採水場所 サイスイバショ				第４工区南		第４工区南		第４工区南		第４工区南		第４工区南		第４工区南		第４工区南		第４工区南

						No.76		No.76		No.76		No.76		No.76		No.76		No.76		No.76

		採水日時 サイスイニチジ				2009.6		2009.7		2009.8		2009.9		2009.10		2009.11		2009.12		2010.1

		試料 シリョウ				海水 カイスイ		海水 カイスイ		海水 カイスイ		海水 カイスイ		海水 カイスイ		海水 カイスイ		海水 カイスイ		海水 カイスイ

		PFBA		A4		1>		2		3		4		2		2		2		1>

		PFPeA		A5		1>		1>		1		1>		1>		1>		1		1>

		PFHxA		A6		121		435		533		464		547		128		548		311

		PEHpA		A7		1>		2		2		2		1		1		1		1

		PFOA		A8		9		19		15		16		13		9		12		8

		PFNA		A9		3		5		4		5		5		3		3		2

		PFDA		A10		1>		1		1		1>		1>		1>		1>		1>

		PFUdA		A11		1		1		1		1		1		1		1>		1

		PFDoA		A12		1>		1>		1>		1>		1>		1>		1>		1>

		PFTrDA		A13		1>		1>		1>		1>		1>		1>		1>		1>

		PFTeDA		A14		1>		1>		1>		1>		1>		1>		1>		1>

		PFHxDA		A16		1>		1>		1>		1>		1>		1>		1>		1>

		PFODA		A18		1>		1>		1>		1>		1>		1>		1>		1>

		L-PFBS		S4		1>		1>		1>		1>		1>		1>		1>		1>

		L-PFHxS		S6		1>		1		1>		1>		1>		1>		1>		1>

		L-PFOS		S8		2		3		2		2		12		1		1		1>

		L-PFDS		S10		4		1>		4		1>		1>		1>		1>		1>		神戸沿岸海域地点No.76表層水中のPFCs濃度の2009年度の経年変化  ネンド

				表記下限：1ng/L ヒョウキカゲン

																						採水月により濃度が大幅に下がる時がみられる。いずれもPFHxの割合が大きい。 サイスイヅキノウドオオハバサトキワリアイオオ
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Sheet2
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Sheet3

		

						1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17

						PFBA		PFPeA		PFHxA		PEHpA		PFOA		PFNA		PFDA		PFUdA		PFDoA		PFTrDA		PFTeDA		PFHxDA		PFODA		L-PFBS		L-PFHxS		L-PFOS		L-PFDS

						C4		C5		C6		C7		C8		C9		C10		C11		C12		C13		C14		C16		C18		S4		S6		S8		S10

				M/Z		213.2		263.0		313.0		362.8		412.8		420.9		502.9		514.8		598.8		614.8		663.0		712.9		813.2		299.0		398.9		467.8		565.0

				min		6.18		10.12		12.00		13.43		14.64		15.80		16.84		17.83		18.85		19.84		20.79		22.45		23.78		12.36		15.22		17.39		19.40

				月 ツキ

				2010"年"1"月"		0.0		0.5		310.6		1.0		8.2		2.0		0.5		1.3		0.5		0.4		0.1		0.0		0.2		0.3		0.5		0.9		0.0

				2009"年"12"月"		2.0		1.0		548.2		1.4		11.9		3.3		0.8		0.9		0.4		0.3		0.2		0.2		0.1		0.5		0.4		1.1		0.0

				2009"年"11"月"		2.5		0.5		128.0		1.2		9.5		3.0		0.6		1.2		0.2		0.2		0.2		0.2		0.1		0.5		0.7		1.4		0.0

				2009"年"10"月"		2.3		0.7		546.7		1.3		13.0		4.5		0.9		1.2		0.6		0.4		0.2		0.0		0.0		0.3		0.6		12.0		0.0

				2009"年"9"月"		3.7		0.8		464.5		1.6		15.9		4.9		0.9		1.4		0.4		0.4		0.3		0.1		0.2		0.5		0.5		1.8		0.0

				2009"年"8"月"		3.5		1.0		533.1		1.7		15.2		4.0		1.1		1.4		0.6		0.3		0.2		0.2		0.2		0.5		0.7		2.1		3.9

				2009"年"7"月"		2.4		0.9		434.6		2.0		19.2		5.1		1.0		1.2		0.5		0.3		0.2		0.3		0.2		0.6		1.1		2.6		0.0

				2009"年"6"月"		0.0		0.4		121.0		0.9		9.1		3.0		0.6		1.2		0.7		0.5		0.2		0.3		0.3		0.4		0.5		1.8		4.2

				2010"年"1"月"		0.0		0.5		310.6		1.0		8.2		2.0		0.5		1.3		0.5		0.4		0.1		0.0		0.2		0.3		0.5		0.9		0.0

				2009"年"11"月"		2.5		0.5		128.0		1.2		9.5		3.0		0.6		1.2		0.2		0.2		0.2		0.2		0.1		0.5		0.7		1.4		0.0

				2009"年"8"月"		4.3		0.9		530.3		1.6		12.5		3.7		0.6		1.0		0.6		0.3		0.0		0.0		0.0		0.8		0.7		2.2		0.0

				2009"年"5"月"		0.0		0.9		275.3		1.5		29.1		7.5		1.6		1.6		1.8		1.4		1.2		0.0		0.0		1.9		1.1		6.3		0.0

				2009"年"2"月"		2.9		0.6		49.1		1.4		10.0		3.6		0.6		1.0		0.5		0.6		0.0		0.0		0.0		0.8		1.0		1.3		0.0

				2008"年"11"月"		0.0		1.6		52.3		1.7		19.1		6.1		1.6		1.3		1.7		1.7		0.8		0.0		0.0		0.6		0.6		2.3		0.0

				2008"年"8"月"		0.0		1.5		50.5		2.4		30.4		5.4		2.0		1.6		1.5		0.7		0.0		0.0		0.0		1.2		1.5		6.7		0.0

				2008"年"5"月"		0.0		1.2		6.8		2.0		23.4		5.6		2.1		1.9		1.6		1.3		2.0		1.2		0.0		0.7		0.7		3.9		0.0

				2008"年"2"月"		0.0		0.0		2.1		1.0		19.1		3.7		1.5		1.4		1.3		1.4		0.9		0.0		0.0		0.8		0.8		2.6		0.0

				2007"年"11"月"		0.0		0.0		1.6		0.9		14.4		4.1		1.5		2.2		2.3		1.7		1.4		0.0		0.0		0.6		0.5		2.3		0.0

				2007"年"8"月"		0.0		1.3		1.9		1.1		20.5		3.2		0.9		1.4		2.4		1.4		0.0		0.0		0.0		1.1		0.9		6.0		0.0

				2007"年"5"月"		0.0		0.8		5.9		1.4		26.4		4.5		1.7		1.5		1.9		1.6		0.7		0.0		0.0		1.5		0.5		2.3		0.0

				2007"年"2"月"		0.0		1.5		7.6		1.2		68.9		4.5		1.3		1.4		1.0		1.2		0.5		0.0		0.0		1.0		0.6		2.6		0.0

				2006"年"11"月"		0.0		0.5		2.7		1.5		36.0		4.0		1.6		1.3		1.0		0.9		1.0		1.0		0.0		2.3		0.9		2.6		0.0

				2006"年"8"月"		0.0		1.0		3.3		2.3		66.7		5.2		2.3		0.9		1.3		1.4		0.0		0.0		0.0		0.8		1.3		8.8		0.0

				2006"年"5"月"		0.0		0.9		1.8		1.4		86.9		4.0		2.1		1.6		1.8		1.5		0.0		0.0		0.0		0.8		0.7		3.0		0.0

				2006"年"2"月"		0.0		2.0		1.7		1.7		229.6		6.0		1.3		1.6		1.8		1.5		0.9		0.0		0.0		0.6		0.9		3.5		0.0

				2005"年"11"月"		0.0		0.6		1.2		1.1		74.0		3.4		1.4		1.2		2.7		1.1		0.0		0.0		0.0		0.7		0.7		3.3		0.0

				2005"年"8"月"		0.0		1.4		1.8		2.0		192.1		5.9		1.8		2.1		1.5		1.2		0.0		0.0		0.0		0.6		1.2		5.3		0.0

				2005"年"5"月"		0.0		1.2		1.3		1.6		73.9		4.0		1.5		2.3		1.2		1.3		0.0		0.4		0.0		0.8		1.1		6.4		0.0

				2005"年"2"月"		0.0		0.6		0.8		1.3		183.2		4.2		1.7		1.3		2.4		2.4		1.1		0.9		0.0		0.6		1.1		2.6		0.0

				2004"年"11"月"		0.0		0.9		1.8		2.6		251.3		5.3		2.0		2.5		1.8		0.0		0.0		0.0		0.0		0.8		1.2		5.9		0.0

				2004"年"8"月"		0.0		1.3		0.8		1.8		257.4		4.6		1.6		1.7		1.2		2.1		0.0		0.0		0.0		0.8		0.7		4.1		0.0

				2004"年"5"月"		0.0		2.2		2.4		3.4		521.6		7.6		2.3		10.8		1.8		1.5		1.1		0.6		0.0		1.0		1.6		7.1		0.0
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PFCs and actual factory of use (Tokyo metropolitan)
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Dragonfly monitoring

Yoshikane, Shibata et al (NIES)




PFCs levels in insects and insect-eating species at NIES =

_ Butterfly ) Grasshopper Dragonfly Mantis Lizard ) Spider
Cerastrina argiolus ladonides Atractomorpha lata Sympetruint infuscatum Tenodera aridifolia Takydromus tachydromoides Nephila clavata
PFOS PFOS PFOS PFOS PFOS PFOS
(ng g-1) 100.0 100.0 100.0 100.0 100.0 100.0
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Insect-eating species

Butterfly

Yoshikane, Shibata et al (NIES)
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PFC monitoring in land area using drogonfly (2009, NIES)
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