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2009 44
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PFCs
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PFOS
(PFASs: Perfluoroalkyl sulfonates) PFOA
(PFCAs:
Perfluorocarboxylic acid)
PFCs Table 1
Table 1 Target PFCs
Name Acronym Formula
Perfluorobutane sulfonate PFBS CF;(CF,);SO3H
Perfluorohexane sulfonate  PFHxS CF;(CF,)sSO3H
Perfluorooctane sulfonate PFOS CF4(CF,),SOzH
Perfluorodecane sulfonate PFDS CF4(CF,)SOzH
Perfluoropentanoic acid PFPeA  CF4(CF,);COOH
Perfluorohexanoic acid PFHxA CF4(CF,),COOH
Perfluoroheptanoic acid PFHpA  CF;(CF,);COOH
Perfluorooctanoic acid PFOA CF3(CF,)¢COOH
Perfluorononanoic acid PFNA CF3(CF,),COOH
Perfluorodecanoic acid PFDA CF3(CF,)gCOOH
Perfluoroundecanoic acid PFUNnDA CF3(CF,);COOH
Perfluorododecanoic acid PFDoDA CF;(CF,);COOH
Perfluorotridecanoic acid PFTrDA CF4(CF,),;;COOH
Perfluorotetradecanoic acid PFTeDA CF4(CF,),,COOH
2
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LC/MS/MS(ACQUITY UPLC

ACQUITY UPLC TQD)

Table 2

Table 2 LC/MS/MS conditions

LC conditions
Instrument

Mobile Phase

Gradient :

Flow rate :
1 50

Column temp.

Injection volume :

: ACQUITY UPLC (waters)

Column :
Retention gap Column :
: A 10mM Ammonium Acetate aq

UPLC BEH C18 2.1x50mm
UPLC BEH C18 2.1x100mm

B : Acetonitrile
0.0-9.0min
9.0-9.1

0.3 mL/min

5uL

B:1-95%
B:95-.1%

MS conditions
Instrument

0.1 mL/Min

Quantification ion

: ACQUITY TQD (waters)
lonization Mode :
Source temp
Desolvation temp :
Capillary voltage :
Cone gas flow :
Desolvation gas flow :
Collision Gas Flow :

Confirmation ion

[m/z] [m/z]
PFBS 299.00 > 79.90 299.00 > 98.90
PFHXS 399.00 > 79.90 399.00 > 98.80
PFOS 499.00 > 79.90 499.00 > 98.90
PFDS 599.00 > 79.90 599.00 > 98.90
MPFHXxS 403.00 > 83.90 403.00 > 103.00
MPFOS 503.00 > 79.90 503.00 > 99.00
PFBA 213.00 > 169.00
PFPeA 263.00 > 219.00
PFHXA 313.00 > 269.00 313.00 > 118.90
PFHpA 363.00 > 318.90 363.00 > 169.00
PFOA 413.00 > 368.90 413.00 > 169.00
PFNA 463.00 > 418.90 463.00 > 169.00
PFDA 513.00 > 468.90 513.00 > 219.00
PFUNDA 563.00 > 518.80 563.00 > 269.00
PFDoDA 613.00 > 568.90 613.00 > 168.90
PFTrDA 663.00 > 618.80 663.00 > 169.00
PFTeDA 713.00 > 668.70 713.00 > 169.00
MPFBA 217.00 > 172.00
MPFHXA 315.00 > 270.00
MPFOA 417.00 > 371.90
MPFENA 467.00 > 422.90
MPFDA 515.00 > 469.80 515.00 > 219.00
MPFUNDA 565.00 > 519.80 565.00 > 269.60
MPFDoDA 615.00 > 569.90 615.00 > 269.50
13CsPFOA 413.00 > 368.90
Clean up spike
Syringe spike
6
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Table 3 Concentration of PFCs in River water samples and Loading amount of PFCs at sampling points

Concentration[ng/L]

Annually- .

. Loading amount of
Point S ling point averaged PECs
NO. ampling p PFBS PFHxS PFOS PFDS PFPeA PFHxA PFHpA PFOA PENA PFDA PFUnDA PFDoDA PFTrDA PFTeDA ZIPFCs flow rate /

[m®sec] [ng/sec]

1 Oohashi br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 1.2 -

2 Sanda br. <1 <1 <1 <1 <1 <1 <1 3.9 2.7 <1 <1 <1 <1 <1 6.6 1.3 8.6

3 [Koberyousui <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 08 -

kansokuchi

4 miyagawa br. <1 <1 49 <1 <1 <1 <1 49 <1 <1 <1 <1 <1 <1 98 0.057 5.6

Jyousuigen
5 syusuikou <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 0.2 -
(ashiya river)

6 Narihira br. <1 <1 <1 <1 <1 <1 <1 7.8 <1 <1 <1 <1 <1 <1 7.8 0.16 1.2

7 Nozoe br. <1 <1 <1 <1 <1 <1 <1 29 6.7 <1 <1 <1 <1 <1 36 0.16 5.7

8 Chidori br. <1 <1 <1 <1 <1 <1 6.9 310 52 100 87 <1 <1 <1 560 1.9 1100

9 Higasa <1 <1 <1 <1 <1 <1 <1 43 4.2 <1 <1 <1 <1 <1 8.5 2.2 19

hodoukvou
10 Minokawa br. <1 <1 <1 <1 <1 <1 <1 75 <1 <1 <1 <1 <1 <1 75 2.5 19
11 Kasuga br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 2.3 -
12 Iwai br. <1 <1 <1 <1 <1 <1 <1 <1 12 <1 <1 <1 <1 <1 12 1.6 19
13 Heian br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 0.39 -
14 Eizoku br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 0.95 -
15 Hoijo br. <1 <1 <1 <1 <1 <1 <1 <1 1.7 <1 <1 <1 <1 <1 1.7 0.32 0.54
16 Mayumi br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 1.6 -
17 Kanzaki br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 7.1 -
18 Nakai br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 0.92 -
19 Muro br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 4.7 -
20 Kumami br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 7.9 -
21 Sakoshi br. <1 <1 <1 <1 <1 <1 <1 2.8 <1 <1 <1 <1 <1 <1 2.8 8.1 23
22 Sakata br. <1 <1 <1 <1 <1 <1 <1 15 <1 <1 <1 <1 <1 <1 15 1.7 2.6
23 kenbu br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 0.6 -
24 Tataragi br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 4.8 -
25 Tamaki br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 10 -
26 Kamioda br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 56 -
27 Suwa br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 15 -
28 Tenijin br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 9.7 -
29 Takeno shin br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 4.4 -
30 Sadu br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 5.9 -
31 Hosono br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 1.6 -
32 Yura br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 20 -
33 Hanakuchi br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 1.5 -
34 Kiyotomi br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 12 -
35 Nishiki br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 9.8 -
36 Ihara br. <1 <1 <1 <1 <1 <1 <1 34 <1 <1 <1 <1 <1 <1 34 18 61
37 Sakashita br. <1 <1 <1 <1 <1 <1 <1 24 <1 <1 <1 <1 <1 <1 24 0.37 0.89
38 Yamazaki br. <1 <1 <1 <1 <1 <1 <1 14 <1 <1 <1 <1 <1 <1 14 9.1 13
39 Hirota br. <1 <1 <1 <1 <1 <1 25 3.1 <1 <1 <1 <1 <1 <1 5.6 3.9 22
40 Shidu br. <1 <1 <1 <1 <1 <1 <1 52 <1 <1 <1 <1 <1 <1 52 0.15 7.8
41 Ushio br. <1 <1 <1 <1 <1 7.2 <1 15 <1 <1 <1 <1 <1 <1 22 4.8 110
Jyousuigen
42 syusuikou <1 <1 <1 <1 <1 <1 <1 20 <1 <1 <1 <1 <1 <1 20 0.11 2.2
(gunke river)
43 Wakita br. <1 <1 <1 <1 <1 <1 <1 5.7 <1 <1 <1 <1 <1 <1 5.7 0.24 1.4
44 Tatsumi br. <1 <1 <1 <1 <1 6200 <1 470 <1 <1 <1 <1 <1 <1 6700 46 310000
Max - - 49 - - 6200 6.9 470 52 100 87 - - - 6700 56 310000
Detected number 0 0 1 0 0 2 2 18 6 1 1 0 0 0
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Table 4 Concentration of PFCs in sea water samples

Point Area Concentration[ng/L]
NO. PFBS PFHXS PFOS PFDS PFPeA PFHXA PFHpA PFOA PENA PFDA PFUNDA  PFDoDA  PFTrDA PFTeDA
S1 Osaka bay <1 <1 <1 <1 <1 570 <1 47 4.3 <1 <1 <1 <1 <1
S2 Osaka bay <1 <1 <1 <1 <1 670 <1 32 6.4 <1 <1 <1 <1 <1
S3 Osaka bay <1 <1 <1 <1 <1 270 <1 39 15 <1 <1 <1 <1 <1
S4 Osaka bay <1 <1 4.8 <1 <1 760 <1 62 15 <1 <1 <1 <1 <1
S5 Osaka bay <1 <1 <1 <1 <1 640 <1 43 9.9 <1 <1 <1 <1 <1
S6 Osaka bay <1 <1 <1 <1 <1 260 <1 27 8 <1 <1 <1 <1 <1
S7 Osaka bay <1 <1 <1 <1 <1 230 <1 27 3.7 <1 <1 <1 <1 <1
S8 Osaka bay <1 <1 <1 <1 <1 29 <1 6.9 1.2 <1 <1 <1 <1 <1
S9 Osaka bay <1 <1 <1 <1 <1 24 <1 5.4 11 <1 <1 <1 <1 <1
S10 The east coast of Awaji island <1 <1 <1 <1 <1 28 <1 3.9 <1 <1 <1 <1 <1 <1
S11 The east coast of Awaji island <1 <1 <1 <1 <1 26 <1 6.4 <1 <1 <1 <1 <1 <1
S12 The east coast of Awaji island <1 <1 <1 <1 <1 29 <1 1.9 <1 <1 <1 <1 <1 <1
S13 Harima-nada <1 <1 <1 <1 <1 36 <1 6.8 13 <1 <1 <1 <1 <1
S14 Harima-nada <1 <1 <1 <1 <1 2.8 <1 1.4 <1 <1 <1 <1 <1 <1
S15 Harima-nada <1 <1 <1 <1 <1 <1 <1 2.8 <1 <1 <1 <1 <1 <1
S16 Harima-nada <1 <1 <1 <1 <1 <1 <1 1.4 <1 <1 <1 <1 <1 <1
S17 Harima-nada <1 <1 <1 <1 <1 <1 <1 5.7 <1 <1 <1 <1 <1 <1
S18 Harima-nada <1 <1 <1 <1 <1 <1 <1 2 5.1 <1 <1 <1 <1 <1
S19 Harima-nada <1 <1 <1 <1 <1 <1 <1 6.3 <1 <1 <1 <1 <1 <1
S20 Harima-nada <1 <1 <1 <1 <1 <1 <1 2.9 <1 <1 <1 <1 <1 <1
S21 Harima-nada <1 <1 <1 <1 <1 <1 <1 24 <1 <1 <1 <1 <1 <1
S22 Harima-nada <1 <1 <1 <1 <1 <1 <1 3 <1 <1 <1 <1 <1 <1
S23 Harima-nada <1 <1 <1 <1 <1 4.9 <1 4.7 2.7 <1 <1 <1 <1 <1
S24 Harima-nada <1 <1 <1 <1 <1 3.3 <1 23 <1 <1 <1 <1 <1 <1
S25 Harima-nada <1 <1 <1 <1 <1 <1 <1 1.7 <1 <1 <1 <1 <1 <1
S26 Harima-nada <1 <1 <1 <1 <1 1.3 <1 17 <1 <1 <1 <1 <1 <1
S27 Harima-nada <1 <1 <1 <1 <1 <1 <1 2.8 <1 <1 <1 <1 <1 <1
S28 Harima-nada <1 <1 <1 <1 <1 <1 <1 1.9 <1 <1 <1 <1 <1 <1
S29 Harima-nada <1 <1 <1 <1 <1 88 <1 12 4.1 <1 <1 <1 <1 <1
S30 Harima-nada <1 <1 <1 <1 <1 16 <1 4.3 <1 <1 <1 <1 <1 <1
S31 Harima-nada <1 <1 <1 <1 <1 4.2 <1 1.3 <1 <1 <1 <1 <1 <1
S32 Harima-nada <1 <1 <1 <1 <1 <1 <1 1.3 <1 <1 <1 <1 <1 <1
S33 Harima-nada <1 <1 <1 <1 <1 <1 <1 1.9 <1 <1 <1 <1 <1 <1
S34 Harima-nada <1 <1 <1 <1 <1 <1 <1 15 <1 <1 <1 <1 <1 <1
S35 Harima-nada <1 <1 <1 <1 <1 <1 <1 1.7 <1 <1 <1 <1 <1 <1
S36 Harima-nada <1 <1 <1 <1 <1 <1 <1 1.1 <1 <1 <1 <1 <1 <1
S37 Harima-nada <1 <1 <1 <1 <1 <1 <1 1.3 <1 <1 <1 <1 <1 <1
S38 Harima-nada <1 <1 <1 <1 <1 <1 <1 1.6 <1 <1 <1 <1 <1 <1
S39 The west coast of Awaj <1 <1 <1 <1 <1 4.3 <1 1.4 <1 <1 <1 <1 <1 <1
S40 The west coast of Awaj <1 <1 <1 <1 <1 5.1 <1 1.4 <1 <1 <1 <1 <1 <1
S41 The west coast of Awaj <1 <1 <1 <1 <1 11 <1 13 <1 <1 <1 <1 <1 <1
S42 The west coast of Awaj <1 <1 <1 <1 <1 4.2 <1 13 <1 <1 <1 <1 <1 <1
S43 The east coast of Awaji island <1 <1 <1 <1 <1 12 <1 <1 <1 <1 <1 <1 <1 <1
S44 Osaka bay <1 <1 <1 <1 <1 22 <1 5.1 <1 <1 <1 <1 <1 <1
S45 Harima-nada <1 <1 <1 <1 <1 <1 <1 3.8 <1 <1 <1 <1 <1 <1
S46 Harima-nada <1 <1 <l <1 <l <1 <l 1.3 <l <1 <l <1 <1 <1
Max - - 4.8 - - 760 - 62 15 - - - - -
Detected number 0 0 1 0 0 26 0 45 13 0 0 0 0 0
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Abstract
this research,
contamination of Perfluorinated compounds
(PFCs) in the river and the sea in Hyogo
Target compounds were PFOS,
PFOA and homologues different from chain
length. As a results, the range of PFOS and
PFOA concentrations in the
samples were <1 49ng/L and <1 470ng/L.
In addition, the range of PFOS and PFOA
concentrations in the sea water samples were
<1 4.8ng/L and <1 62ng/L. However, high
concentration of PFHxA that has shorter
carbon chain than PFOA, alternative material

In we investigated

prefecture.

river water

of PFOA, were detected in a concentration of
6200 ng/L in the downstream of the fluorine
plastic factory of Osaka prefecture. In the sea,
the concentrations of PFHXA were different
between Osaka bay (22ng/L 670ng/L) and
Harima-nada (<1 36ng/L). addition,
indicating an inverse association between the
concentration of PFHXxA
samples and the distance from the mouth of
Kanzaki-river, it suggests that the effect of

In

in the sea water

contamination from the closed- off section of
bay is large.
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