(PFCs) (PPCPs)
1990
2009 5
PFOS (PFOSF)
PFOS PFOS
PFOA
U.S.EPA 2006 PFOA PFOA PFOA
2000 2010
95 % 2015 PFOA 8
2010 4 PFOS
PFOSF 1 PFOS PFOA
2003 2 PFOA 2013 1
12 17 PFCAs
PRTR 2008 PFOS
1 MSDS PRTR
2011
PFOS, PFOA
U.S.EPA PFOS, PFOA 200 ng/L, 400 ng/L
300 ng/L PFOS, PFOA
100 ng/L
PFOA 40 ng/L WHO
2009 4
PFOS, PFOA
2012 4 U.S.EPA UCMR3( 3)
PFOS, PFOA PFHXS, PFBS, PFNA, PFHpA
1 1
800 2013 2015 12
U.S.EPA PFOS, PFOA
40 ng/L, 20 ng/L
PFHxS  PFHpA 30 ng/L, 20 ng/L
U.S.EPA UCMR3 PFCs



U.S.EPA

PFCs
PFCs 2007
2004
10
2.
2.1,
1
1
4,6,8 3 PFASs
PFBuUS Perfluorobutanesulfonate CF3(CF,)sSOsH  300.1
5 12 8 PFHxS  Perfluorohexanesulfonate CF3(CF,)sSOsH  400.1
PFCAs PFOS  Perfluorooctanesulfonate CF3(CF,);SO;H  500.1
PFPA Perfluoropentanoic Acid CF;(CF,);COOH 264.0
MPEOS PFHxA Perfluorohexanoic Acid CF;(CF,),COOH 314.1
’ PFHpA  Perfluoroheptanoic Acid CF3(CF,);COOH 364.1
MPFHXA, MPFOA, MPFDA 4 proa  perfluorooctanoic Acid  CFs(CF,);COOH  414.1
PENA Perfluorononanoic Acid CF3(CF,);COOH 464.1
Wellington Laboratories, PFDA Perfluorodecanoic Acid CF3(CF,)sCOOH 514.1
99% PFUNDA Perfluoroundecanoic Acid CF3(CF,)COOH 564.1
PECAS PFDoDA Perfluorododecanoic Acid CF3(CF,);COOH 614.1
PP
PE Milli-Q
2
2.2.
PP
2
2 L
PET
H-Q
AEM1-D ALEC ELECTRONICS
2.3.
Presep-C Agri Wako Oasis HLB



Waters 2 PFCs IDL IQL
HPLC-ESI-MS/ MS Parent lon Daughter lon |DL" IQL”
Zorbax Eclipse Plus C18 m/z m/z ng/mL) ng/mL)
5 mM PFBUS 299 80 0024  0.080
PFHXS 399 80 0011  0.037
PFOS 499 80 0014 0045
PFPA 263 219 0020  0.065
IDL PFHXA 313 269 0017 0057
QL 2 PFHpA 363 319 0019 0064
11 PECs 0.02 PFOA 413 369 0005 0016
ng/mL 0.08 ng/mL PFNA 463 419 0008 0027
PFDA 513 469 0010 0033
PFUNDA 563 519 0008  0.026
PFDODA 613 569 0006 0021
, PH, : *IDL: 0L :
4 3 4
pH COMPACT pH =
METER B-212 HORIBA EC ID
CONDUCTIVITY METER |5 R1
B-173 HORIBA DO DO L3 R2
METER  ID-150 IJIMA L4 Ej
ELECTRONICS tg RS
L7 R6
L8 R7
DOC L9 R8
R9
SS R10
VSS 3 DOC R11
GF/B 1.0 um , Whatman R12
TOC-V CSN SHIMADZU Ss,vss  RI13
R14
2.4.
2012 11 2
3 2 >
2 1
4 9 m*/d
A 795000 242,500
14 14 B 51,000 16,400
24
30 81% c 344,900 120,750
3,174 km?*  63%
D 149,000 52,500
2012 12 12 13 5 E 108,700 94,900




ID

m*/d

F 84,900 114,000

G 772,200 914,000

H 145,700 148,000

I 209,000 126,000

K1
K2
K3
K4
K5
K6
K7
K8
K9
K10

Ul

J 78,000 44,100

K 346,362 228,400

L 353,227 175,650

N 570,100 256,110

98%

u2
u3
u4
us
U6
u7
usg
U9
u10
U1l
U1z
Ui13

51,000 795,000
16,400 242,500
m3/d

2.5.
2012 12 4

36

D1
D2
D3
D4
D5
D6-L
D6-M
D6-R
D7
D8-L
D8-M
D8-R
D9

10 12

Al
A2
A3a
A3b
A4

PFCs

A5
A6
A7

78,000 772,200
m3/d

2.6.

1
44,100 914,000



2012 7 7 8
GPS
3 N34.78241E135.57451
8 N34.78154E135.57368
N34.78176E135.57388
DO pH
70 mm 64 mm 1m
1 24 cm, 40 cm
1 2
3cm
105 1 106 pum
105 1
Wonder Crasher/Mill
2.7.
9 5 2
4 3
30cm 5L PP 3
30cm PP 30cm
40cm>=<31lcm>=<10cm PP 2 2 Milli-Q
Whatman GF/B 47mm@
Oasis HLB Presep-C Agri
Envi-Carb
9
hour) | (mm) | @mmshouny | @ | "™
1 ]2012/5/9 10:30|2012/5/79 20:00 9.50 41
2 |2012/6/8 13:.00]2012/6/11 13:.00 72.00 44.8 0.6 95 |49
3 20127973 17:002012/9/4 18:45 17.25 38.2 2.2 81|48
4 ]2012/10/7 10:30(2012/10/17 18:45 8.25 25.9 3.1 55|45
5 ]2012/10/22 18:402012/10/22 14:40 20.00 36.8 1.8 78 | 45
1 2012/4/25 14:.00|2012/4/26 14.00 24.00
2 |2012/5/15 19:30{2012/5/17 13:30 42.00
3. PFCs
3.1
9 11 PFCs 96 PFCs

PFOA (9.5 ng/L), PENA (6.0 ng/L), PFHXA (4.9 ng/L), PFHpA
(2.6 ng/L), PFDA (2.2 ng/L), PFUnDA (2.0 ng/L), PFDoDA (1.1 ng/L), PFBuS (0.8 ng/L),
PFHXA, PFOA, PENA

PFOS (0.3 ng/L), PFPA (0.2 ng/L), PFHxS (0.1 ng/L)
PFOS PFCs

1




1 PFCs 2012 11 2 (ng/L)

PFHXxA 10.8 ng/L PFOA
16.0 ng/L
PFNA 9.3 ng/L
PFOS 1.8 ng/L
3.2.
14 11 PFCs 146 PFCs

PFOA (4.9 ng/L), PFHXA (4.1 ng/L), PFUNDA (3.4 ng/L),
PFNA (2.2 ng/L), PFDA (1.9 ng/L), PFDoDA (1.9 ng/L), PFBuUS (1.1 ng/L), PFHpA (1.1 ng/L),
PFOS (0.2 ng/L), PFPA (0.1 ng/L), PFHXS (0.2 ng/L) PFOA, PFNA, PFHXA
PFOS 2 PFHxA

2 PFCs 2012 11 2 (ng/L)
116.0 ng/L 14.3 ng/L
PFOA 17.4 ng/L
PFNA 8.5 ng/L
PFOS
14 PFHxA (56.4 g/day),

PFOA (38.4 g/day), PFUNDA (17.7 g/day), PFNA (14.2 g/day), PFHpA (10.5 g/day), PFBuS
(10.1 g/day), PFDA (10.0 g/day), PFDoDA (9.0 g/day), PFPA (0.9 g/day), PFHxS (0.6 g/day),
PFOS (0.2 g/day) PFOA, PFNA, PFHXA  PFOS PFCs



3 PFCs 2012 11 2 (9/day)

3 PFHXA 27.5 g/day 116.0 ng/L
13.5 g/day 2 73
PFOA 15.6 g/ day 41 PFNA
3.5 g/day PFOS 14 0.23 g/day
3.3.
5 11 PFCs 43 PFCs

PFOA (200.3 ng/L), PFHXA (89.4 ng/L), PFDA (48.2
ng/L), PFNA (39.7 ng/L), PFHpA (35.2 ng/L), PFUnDA (18.9 ng/L), PFPA (14.7 ng/L),

PFDoDA (7.2 ng/L), PFBuS (4.1 ng/L), PFOS (0.0 ng/L), PFHxS (0.0 ng/L) PFOA,
PFNA, PFHXA  PFOS 4
PFHxA C 108.7 ng/L A,B
89.4 ng/L, 95.5 ng/L PFOA A 319.1 ng/L
B 249.7 ng/L, C 200.3 ng/L PFNA B 52.9
ng/L PFOS
E
PFCs
5 PFOA (100.6
g/day), PFPA (37.9 g/day), PFHXA (31.3 g/day), PFDA (30.1 g/day), PFHpA (17.6 g/day),
200.3
1117
304 PFH A1087 PFOA
[ ]

955

16.5

4 PFCs 2012 12 23 (ng/L)



5 PFCs 2012 12 23 (9/day)

PFNA (14.8 g/day), PFUNDA (13.4 g/day), PFDoDA (3.7 g/day), PFBuS (0.4 g/day), PFOS
(0.1 g/day), PFHxS (0.0 g/day)

3.4.
23 11 PFCs 206 PFCs
PFHXA (48.1 ng/L), PFPA (32.6 ng/L), PFOA (18.5 ng/L),
PFHpA (13.1 ng/L), PENA (5.1 ng/L), PFOS (2.4 ng/L), PFUNDA (2.0 ng/L), PFDoDA (1.9

ng/L), PFDA (1.0 ng/L), PFHxS (0.7 ng/L), PFBuUS (0.5 ng/L) PFHXA, PFOA,
PFNA, PFOS 6 PFHxA
122 173
91
PFH A PFOA
56
67 PFNA PFOS
l 19 8
4
“ £
39
¥a 32
3
7 g 7
6 PFCs 2012 12 4 (ng/L)
90.4 ng/L, 47.9 ng/L, 69.5 ng/L
36.2 ng/L
PFOA 9.1 ng/L, 16.1 ng/L, 25.0 ng/L
29.6 ng/L UCMR3
100 ng/L PFOA PFNA 19.1 ng/L
PFOS 15.7 ng/L

PFHXA  PFOA



PFOA, PFNA, PFHXA  PFOS PFCs 7

PFHXA 957.4 g/day, 88.8 g/day, 182.1 g/day
630.9 g/day
PFOA 81.5 g/day, 29.6 g/day, 66.0 g/day
515.9 g/day 5 63.3 g/day
PFNA  PFHxA 31.4 g/day
PFH A 957 PFOA
[ ] 86
816 82 PENA PFOS
631
31
16
7 PFCs 2012 12 4 (9/day)
45.3 g/day, 9.2 g/day,
15.8 g/day 74.2 g/day PFOS
26.0 g/day 46.3 g/day,
7.6 g/day, 16.2 g/day 35.4 g/day
PFOS 14 0.2 g/day
22.0 g/day
3.5.
PFHXA, PFOA, PFNA, PFOS
8 N PFHXA (25,419 ng/L)
18,044 ng/L A
PFH A PFOA PFNA PFOS

207

8 PFCs 2012 12 4 (ng/L)



14,957 ng/L  PFHXA PFOA 182 ng/L A
7,339 ng/L A PFOA
A PFNA 611 ng/L
PFOS
PFOA, PFENA, PFHXA  PFOS PFCs 9
PFHXA 5,681 g/day 631 g/day 9
PFOA 444 g/day 516 g/day
0.9 PFNA 45 g/day 74 gl/day
0.6 PFCAs

PFOS

9 PFCs 2012 12 4
3.6.
PFHXA, PFOA, PFNA, PFOS 10
PFHXA 232.2 ng/lL PFOA F 146.3 ng/L PFNA J
38.5ng/L, PFOS G (2) 7.1 ng/L
PFH A PFOA PENA PFOS
108 ,,,

/ 108

L/"FP uﬂ
10 PFCs 2012 12 4 (ng/L)
PFHXA, PFOA, PFNA, PFOS 11
PFHxXA L 13 g/day, | 10 g/day PFOA G
(1) 15 g/day, G (2) 9 g/day PFNA G (1)
7 g/day, PFOS G (1) 7 g/day
PFHxA 631 g/day, PFOA 516 g/day, PFNA 74
g/day, PFOS 35 g/day PFHXA 9%,

PFOA 7%, PFENA 21 ,PFOS 33



11 PFCs 2012 12 4  (9/day)

3.7.

2012 7 7 2

PFHXA  PFOA
PFHXA 12 4,088 14,203
ng/kg-dry 7,547 18,219 ng/kg-dry PFHXA
40cm PFHxA
2008 PFHXA

0 3 0 3

3 6 3 6

6 9 6 9

9 12 9 12

12 15 12 15
£15 18 £15 18 ]

18 21 18 21

21 24 21 24 |

24 27 24 27 )

27 30 0 10000 20000 27 30 0 10000 20000 30000
30 33 30 33|

33 36 PFHxA(ng/kg-dry) 33 36 I PFOA(ng/kg-dry)
36 39 36 39 )

0 5000 10000 15000 0 10000 20000
PFHxA(ng/kg-dry) PFOA(ng/kg-dry)
12 N 13N
PFHXxA (2012 7 7 PFOA (2012 7 7
PFOA 13
12 15cm 20,575 ng/kg-dry  PFOA

158 1,539 ng/kg-dry
0 3cm 1,714 ng/kg-dry, 3 6cm 3,199 ng/kg-dry, 6 9cm 5,897
ng/kg-dry PFOA 9cm 9 12cm
18,550 ng/kg-dry, 12 15cm 22,406 ng/kg-dry, 21 24cm 27,979 ng/kg-dry
2005 3 36,774 ng/L  PFOA
ng/L PFOA



3.8.
PFHXA PFOA
14 PFHXA
61,187 ng/kg-dry, 69,704
ng/kg-dry 4,574
ng/kg-dry, 7,377 ng/kg-dry
PFOA

11,562 ng/kg-dry,
24,637 ng/kg-dry
2,767 ng/kg-dry,
ng/kg-dry

10,118
PFHXA

PFOA
PFOA

3.9.
PFCs 15
PFHxA (1.62 ng/L),
PFOA (0.98 ng/L), PFNA (0.88 ng/L), PFOS
(0.73 ng/L), PFUNDA (0.49 ng/L), PFPA
(0.33 ng/L), PFHpA (0.23 ng/L), PFHxS
(0.12 ng/L), PFBuUS (0.12 ng/L), PFDoDA
(0.10 ng/L), PFDA (0.00 ng/L)

34 160 PFHXA
PFOA 40
2012 1,738
mm
PFHXA (1.9 g/year), PFOA (1.1
glyear)
3.10.

PFCs 16

ng/kg-dry

PFHXA PFOA
80000
A
A
60000 A -
A
40000 | -
O
20000 - o o
A o
0 é A 0,
14 N
PFHXA PFOA
(2012 7 7
—O— 1
—— 2
—>— 5
PFOS PFHXA
PFHS PFHpA
—0— 3
PFBuUS PFOA|—&— 4
PFDoDA PFENA
PFUNDA PFDA
15 PFCs 2012

PFHXA (316 ng/m?/day),

PFOA (76 ng/m?/day), PENA (59 ng/m?/day), PEDA (47 ng/m?/day), PFHpA (45 ng/m?/day),
PFOS (41 ng/m?/day), PFUnDA (12 ng/m?/day), PFDoDA (10 ng/m?/day), PFPA (6 ng/m?/day),



PFHxS (5 ng/m?/day), PFBuUS (4 ng/m?/day)

ng/m*/day
PFPeA
150

PFOS PFHXA

2012 1 1mm PFHS PFHpA 0~ 1
269 PFCs o 2
PFBuUS FOA o 470
PFHXA (13.7 glyear), PFOA (56.9 gl/year) PFDoDA PFNA
PFUNDA PFDA
16 PFCs 2012
4,
PFCs
1 PFHxA N 4,778 gl/day, 839
g/day, A 213 g/day, 182 g/day, 48 g/day
2 PFOA A 105 g/day, A 75 g/day,
74 glday, 66 g/day, N 34 g/day,
30 g/day
3 PFNA 31 g/day,
16 g/day, 14 g/day
4 PFOS 26 g/day,
20 g/day, 16 g/day
5 (7,547 18,219 ng/kg-dry) PFHxA 9cm
(18,550 27,979 ng/kg-dry) PFOA PFOA
9cm PFOA
6 PFHxA (69,704 ng/kg-dry) PFOA
(24,637 ng/kg-dr) PFHxA
PFOA PFOA
7 PFCs
2013
2013

2013



