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BREAKTCORE Y v FLEWEOFHEEEOEZ EHME L, 2016 4 8~10 AIZEEMW - &)Wk
D 68 Wi DR K & %1512, 15FE PFCs, 15 PFCs £ AT > o v/ (PFC-FPs) , ©H#E~ vF% (TOF)
NI LIz, ZOFER, 1) TOF RN 67 Misi TR TR (32 ng-F/L) LLECRII SN, FEEM - )
WOBENHT —Z BMFSTZ. 2) 15l PFCs J2£ A% TOF BRI 5 5 ISR T ARLBK, Ik, #
AKIZ X DA 27501370 < BB O G T 2% Th -7, 3) FEEW - &)k TOF J2 5 I3 F/KLELK,
WK, WADNEICE S (&M 748, 458, 175 ng-F/L) , ZEJIFO N TR C 115,000 ng-F/L
THoTIEND, FEHBYEN S OAMAR SN, 4) N TR o TOF & PFC-FPs Afif &L,
RED 47 R OIEN THRICHR L& %22 1% (30,700 g/H) , 3.21% (8,800 g/H) & 720, KED PFECs By
B OATNRE STz,
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1. [XL®IZ

Ty REGNIZAERIEEY (BT v #tEm) 1%
RIRZIT T ERUT LIMAHAERE T, ZDIEEAERAL
BNCERENTWS., ZFOHRT, TIFLEDKENE
Bz 7 v FEbESh-~v 7 A u{bSdE (PFCs) 13,
20004FEEEA S BREEHT COBENE, AWEEED R SN
1L U7z, PFCs OREWE THH IV T vt adt s ¥
VANVRUEE (PFOS) BXOWLv 7 vduts % Uik
(PFOA) 1%, tHFMRAAEARS (WHO) DERERKKE T A
KT A VEDRGIHAIHEE S, HAEIZBONTH
2009 A AGEKEFEEDO BRRFIH P IR E Sz . &

FTIE, 2016 FRIKEBRERGET (USEPA) I3, OB
JKIZ% LC PFOS & PFOA DA FHET 70 ng/ll &\ 9 B
BEMEA TR L2, (Ekig KU ClE PRCs 1 3BRE S
1Z< <, KRBERIER LST W2 L shTng
728, KEAKIRTH HKERE CTOBEYIRS I TN,

Hil oI, Z2OREBIE & LT ST
DI CEUNT L DIFRA~E B L TN Z MRS
n5. REWEOOE-SE LT, PFCs & RIEROHEZ
FEORY 7 A b EWHERH Y I, D HHLOWNL D
2% PECs OFIEMAL L THER SR TWD. LinLagn
5, ABMAIISRZERAFIEL, FOEROHYRIIR
ThDH. KWFETN—T7TiX, HiEESAERKT D
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-1 TOFDBEfECHk

sHE BTALEE R TOFRE PFCsEI& E=TIR =5
sk AR 930~1010 ng/L  22~40% 300 ng/L Wanger,2012°
K sanilak AR 930~1,470 ng/L 06~46% 770 ng/L Willach,2015”
@k WAXA—KRYwS  80~991 ng/L 02~36% 25 ng/L Miyake,2007°
EESHH 12~43 ng/g-dry  108~226% - Yeung,2013”
& RESHH 31~205 ng/g-dry 0.6~0.11% - Miyake,2007'®
RESHH 35~200 ng/g-dry ND.~17% - Bing,2014'"
ARIDMmiE RS 20~134 ng/mL 9~89% - Yeung,2008'?
£ A IVHDORAE RESHH 23~33 ng/g-wet  15~70% - Yeung,2008"™
It R&ESHH 23~33 ng/g-dry  10~12% - Loi,2014'Y
PFCs &% PFCS@EE}ETK%.‘/‘.‘/’V/I/ (PFC—FPS) kﬁﬁ L, £-2 AL I LR KOS
SEERMEIZ X VAR VRS 5 2 & TIREAER & L FENE FEEHE S 50
TPﬁkmwﬁéhé%?%%ﬁL%WW%ikbfﬂ T?EE% 20167859100 K5
iz TEY . ZOMMBETRICL Y, TRLEES (HER)
T 1137 TR S5\ N CRTTBRARIS AN LT D = b % BB 2016488118 gfl’lﬁfg Y
AL, BRI CORET v R EEW OB ORI T NG .
ERARTEEI. UL, —EORBRENSDPFCs DA (Fhmmigikat) 20 0F0R1BE  Coimm (o)

R 5~10%Td Y ¥, PFCs DARKDI TIZEHEmANK
T b DR LA MEO A E IR THIE T E TR0,
TERNOFHE Y » FLEHDOIHT L 1IN, 2HHT
3% (Total Organic fluorine : TOF) DZ3#HTIZEE 3 HAF5E03 T
PhTn5. BREOHFEERIZER- (R, AR
BEaxtg e UYL 35~200 nglgdry (£
9 B PFCsIZ0~17%) ?, AR Ti%20~134ng/mL
(F2D 5 H PRCs 1% 9~89%) 2, A /LA OWIET 234~
707 ng/g-wet (£D 5 H PFCs (1 15~70%) ¥, =& T23
~33nglgwet (£ 95 PFCsIE 10~12%) ¥, 72434
BDD, WK EEEK A kG & LI EFHIE
iR, F72, AKEEHTR U CIEMER & IV - B
TIPS CIEE & FIRS 300 ngll <° 770 ng/l Th
ot @ —FT, KGR N—T IR E R R L
Nng/l DER FIRCOMEZEAIREE L7z D).
FHBHALIZI T D TOF Oy5YIERE, ARfROIEIC
B AEHRITIFE A SV, ABFFETIE, £<DALD
GBI & 7225 T HEEET - 18 ITERIZ 3T, TOF
BROEOMRICEMOFAEIREA R L, Wi
LAMBERETS Z L CEOFBERGH AL EE
HiE L7

2. HAROFGE

(1) WEROERL

EEEW - 1) IRV T, BRI L OV KL
TR Z BRI L7z, RS LT, AR RorE AL
P& L7=. LC-MSMS % AT, PFECs 36T PFC-FPs

FHIEL, BEEA A7~ 7Z 7 (CIC) #HWT,
TOF ZHIFE LTz, &56I2, FHSofEaiHides 2L
T, WEEEALICRT A AREERE L

@ HFEDEZE
TEOET 2 T2 1ORT. 20164E8 H 9 HB LW
10 BICEEHRO FARQERZIZIBUW T, FRMLELK
(n=5) , 8 A 11 HICEEMRIZRWNT, FIK (
=13) , Ak (=9 , 10 1 18 BIid) sz Tl
JIZK (n=31) , FARWLEEK (n=10) 27 Z7 7% 7Y
VKDL, BRI LR, e R
WCEFBIRY, ACTIRIFELTZ. 72, BokHusrEcE
TASEE ORNAFTA & D ML CiE, 24 B O] 1KAL
LR HQ ) MoitET—F2E L L
FEEWRARIITIE, PRk 25 FEEOBRREAELS B35
L7z PRI, & FROEREEMAE ) Digfita 2
TR B Ok OfiEE Lz, FRRLSA O T
1, BROKRHBIH U7 &) oWmfg 2 1lE L, i
B (m¥day) ZFMH L7, WEOBEIZIZ AEMID
(ALEC ELECTRONICS) % v 7=

@) FEOAE

AMLEE, ATV 2 B EL Y, =¥ Ix—ve
NS K BHIERZEE T 2w, flk - BHAKCER
(Millipore 5) 124 0 7= 8 K (Milli-Q 7k) 12k V¥
L, AZ /=L T ALTMBEALE. BT
FHWZER T TR, A %/ —/LZLOMS
&R,
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a) PFCs & U PFCs £ji7RT >+ )L (PFCFPs)

HGREHIA T A4EAM (GF/B, FL#% 1 pm, Whatman %)
ERWTARIL, AIRERITE, PR RBmEe e L
7.

RAFRERBIORTLELE, 0.1%NHOH Z&Te A & ) —
A 10mL, A% /—/L10mL, Milli-Q /K20 mL T/ =
VT4 a =y TR L Oasis®WAX h— R v PEh o
vty hL—% (SPCIO-C, Waters 8) (ZFRE L, 250mL
DOVAFRER B S5mUmin TH— R v DIT@AK S HT-.
WK, EODEBEEFANTI— MY v PRIk SEZ.
AH )= 1mL, 01%NHOH % &deA S /—/L 1 mL%
B L, ofraRdels Lz, Smnestehs, itk
#E%  (FDU-2200, EYELA #Y) (230 AREA B S8
7. PP 15 mLELEICAN, A%/ —/L 5mL &/
ZC, L H 8% (Multi Shaker MMS, EYELA ) T 100
pm & FT3045HIRE 5 Lz, iz U vy 7 4
VL — (FLEL02pm, Whatman i) , ENVICab (250mg,
SUPELCO #) (Zi@L, 7 V—>7 v 7 L7z [dREO#H:
VEEF 3T o724, R/ X—TI2L 0 2mLIZERL,
SabaiEER e L7z,

PFC-FPs ORIAELT IS, @ (chE- 7. AAFhE
BN 250 mL PPCO IR MUZ AL, NaOH A3 150 mM, 2
VAR HERAIIT A (KaS:08) 7% 60 mM L7255 ZRTEL
7. D%, 95°C, 24 RO T — ML —7%Hn
TIMELT-. BHN-7EHIRL T PRCs SRRORITERST
EERAToT-. RSN T, A%/ — VBT, REOLT
A PPCO BRI AR Milli-Q /K C 250 mL {IZART
v U=, F0h, TRIFHED PRCFPs [RIEED 7 1E TR
11-o7=.

b) £E# 7 vE (TOF)

TOF ORPEIIEROIFE Nk BE I TTo72 9.
500 mL DZKFEHT, FURHED 5% DiHiET MU 7 L7KE
K (02molL) ZIML, 1&HERE T AN T MMIFEA
L7 VT Uy RBT . (PPC)  (TXAPP, =#1k
HTFVTF o8 Aarbr P L—ZIZREL, 5
mU/min OMFECTIlK Lz, =Dk, MBS FU oL

(0012 molL) % S0mL @KL, MEHKIE™ ©FERREL
72 PPC Z 3 Mriatet & Lz

() AEDAHE
a) HEZH
ARFZEToHHTRIG L LTz PRCs 233 (R fanER
L LT, REO~LT VAT AR E (PFCAs,
C4-14,16) , 3 FEO~YL 7L 1 T ILF )L Z VAR R
(PFSAs, C4,6,8) O&FHISTEOPFCs 2 L=, Tm
77— NI E LT 4RO ZE RN PFCs (MPFHXA,
MPFOA, MPFDA, MPFOS)  (Welliigton Laboratories )

PR L. BIRIIA H ) — 100%DFEBE L LT,
b) PFCs MiflIFE &

PFCs OREIZIT LCMSMS % v /-, LC 12 1200SL

(Agilent ) , MS/MS (Z 6410 Triple Quadrupole (Agilent %)
W BIESEEER 1o T. ERITEHRE
FREIZE VATV, 005~10 ng/mL W ZFHEE U 7 AR 6 A
TR LTz, BbaHOimeEfioo RAEIX 0995 UL ETH
ol REFEOHETR (DL , E&® R QL) %
FR3NTTT. VT AKX (SN) HS 105 TH -
ToREHERIR. (005,01 ng/mL) Z# VR LEIEL (n=5) ,
5 HIIZE D AR A% KD, Z0 3 (%% DL,
10f5%% IQL & L7z
c) TOF MAIESEML

TOF ORFENL CIC & AV 7=, CIC 1% 4 SOREEE TRk
ENTEY, 2=y M AQF-100 (Z2{tF 75V
Ty r8) . AF RN = ME GA-100 (Z2EE
THIT I8 | A4 u~ b7 T 7iE 1CS2000

(Dionex #) ZFNFNHV=. CIC ORIFESA 43R4
WORT, JIESHIREROSAEY 6 L O 4%
ZB L Lz, EEITEREmEIC L 01T, 50~1,000
ng @ PFOA ZHSN L7 Milli-Q K &7kt & L, [FkkDEME
E4T 572 PPCEAWVT S TR L7z, MREHRO RfEI
0995 LL ETH o7z, SN 10FEETH 7=, 100ng D
PFOA % &Te PPC 24V IR LIEL (h=10) , Fohi-
TIE) SIERE RS AR, FD3f%% DL, 10£%% IQL
L L7z, AREEEO IDLIX 14ng, IQLIX 46ng ThH 7.
AT TrE PPC ~Difi/k &% 500 mL & F%E L7272,
GBI IR (LOD) 1% 28ng/ll, EH R (LOQ)
13 93ngl T o7~

£-3 HHHRILOPFCs & £ DIDLE L QL
S8 W ke onts g

PFBA Perfluorobutanic Acid 0.01 0.04

PFPeA Perfluoropentanoic Acid 0.02 0.06

PFHxA  Perfluorohexanoic Acid  0.01 0.03

PFHpA  Perfluoroheptanoic Acid 0.01 0.04

PFOA  Perfluorooctanoic Acid  0.02 0.06

PFCAs PFNA  Perfluorononanoic Acid  0.01 0.02
PFDA  Perfluorodecanoic Acid  0.01 0.03

PFUNDA Perfluoroundecanoic Acid 0.01 0.03
PFDoDA Perfluorododecanoic Acid 0.02 0.07

PFTrDA Perfluorododecanoic Acid 0.01 0.04

PFTeDA Perfluorododecanoic Acid 0.01 0.02
PFHxDA Perfluorododecanoic Acid 0.01 0.04

PFBuS Perfluorobutanesulfonate 0.03 0.09

PFSAs PFHxS Perfluorohexanesulfonate 0.03 0.09
PFOS Perfluorooctanesulfonate  0.01 0.05

XIDL: EEBRHETRIE , XX/0L . EBEEE TIRIE
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=4 BiifA L ra~ NSTT 4 —DESEM

HREEAR IR ABC
(ZEIEZTF)T1vY)
fayci Rt S 2 AQF-100
ZEZTFIT1VY)
PRIBER BT 900-1,000°C
ArH R 200 mL/min
0,HR 400 mL/min
BRI =y 35 GA-100

(ZBIETFIT4v)

IR UR & KH,PO, (0.1ppm)
H,0, (3ppm) JKA®&
RN R E 5 mL
11> R 1CS-2000 (Dionex)
9avcIS7  hSLA IonPac AS20 (Dionex)
BEEBEH  RE 025 ml/min
IKERAE AT LKIE R
1.5 mM(8min)
—40 mM(5min)
—1.5 mM(5min)
HhSLBE 35°C
BAMHE 10004l
c Ca 2
=T h, N VN (=\1)
(R/100)x (V/v)
Cip=Coq—C — (X
1000% C,, — &

tof =
Vb

C: PFCs# 4 i (ng/L)

C,: LC-MSMSIZ k. % f Hii B (ng/L)

R [mIY (%)

V' 30k} (mL)

vV E 4 f(mL)

Cip: PECS/AER AT oo v L (ngL)

Coit BRALORILTR 547 o 72 3B OPFCs i (ng/L)
Cor: TOF 2 £ (ng/L)

Cp: CICIZ X % 7 v M iR E (ng/L)

Vy: PPCEAGRE} i (mL)

d EEEOHEHAZE

EEFERNDHIL (1) XV PRCs DRI AR T~
PFCFPs |3 (2) LB L7-. B/t ORE
% PFC-FPs J2ff L L7-. TOF OIEEI 3) X ik
REZRD-. IDLLLFOfEIX 121DL & L, IDLE L
O IQLLL T OEIL 121QL & LTHH L.

3 MRBLUEE
(1) ESEHIcHI xS

BRI, EEEHVKR L OREREIEN Tk
PR I1T % PFCs B L O TOF IR 235 | o” g™, 4227

=5 EEEWWHEICI T HPFCsds L O TOF L&

215 Z15
pm  1p PTXAPFOA PFOS LLol oo r TOF

(ng/L) (ng/L) (ng/L) (ng/L) (ng-F/L) (ng-F/L)

BEEMRAAIN

REJ| R1 83 12 01 12 8 <LOQ
FHJII R2 57 03 01 48 34 <LOQ
#RJII R3 94 0.1 08 18 12 <LOQ
Ki#ENl R4 36 07 01 36 25 148
Bl RS 37 08 03 19 13 47
Lodll| R6 28 09 01 15 11 124
XHJ)l R7 42 40 02 37 26 285
XEJN RS 33 15 04 12 8 ND.
R RY 25 24 10 37 26 97
Z4&0)Il R1I0 34 46 20 21 15 <LOQ
KRNI R11 17 27 05 34 23 224
BEJ)l R12 38 103 16 77 54 <LOQ
M)l R13 62 118 15 49 34 258
EBMK
EEROL 228 54 10 38 25 109
EAKE L2 229 54 13 40 27 186
2| L3 109 35 21 26 18 <LOQ
Je/y L4 41 145 06 31 21 255
SiE L5 85 43 12 22 15 <LOQ
o L6 66 39 03 22 15 <LOQ
Rk L7 9.8 39 05 27 19 <LOQ
EfiF L8 61 42 08 19 13 <LOQ
i1 L9 69 104 47 33 22 797
TIKAERGRK
ARLEEIS 132 121 14 72 48 710
BALIEIS 166 7.7 14 58 39 905
CALIRIS 158 137 30 80 55 687
DALIRIS 152 115 37 60 40 823
EALIEIS 220 128 58 76 51 752

XTOF:LOD:28 ng-F/L, LOQ: 93 ng-F/L,
PFCs:1/2 LOD,1/2 LOQELTEH

HiS D H B 26 HEIZIBWT TOF S &z, BEED
JFETIL S S DA T UNAIET — % 2% b e o7
25, AR CEM L7 THEC X 0 KRB oTFEEIZRED
T—H0 16 MAIZBWCTER FIRUL ETHh o7, Fiz,
USEPA O#FHEHESHETH S PFOS & PFOA DEEHE 70
ngl 2Bz HHSITAR o7 LITIS, a) FEEHRA
I, b) EEEWIK, o BEEWSN KRS COMF
EFEREIZOWTERT RS,
a) EEHFHAMAII

TOF MR T 285 ngFL (R7 : KEF)I) THY,
FHIT 10ngFL (n=13) Th-o7z. 157 PRCs DIRREE
IFET 23 ngl THY, KA PRC OV EH5 L
PFDoDA (149ngll) , PFPeA (45ngll) DIEIZE -7
TOF IZ81F % PFCs O H®H2EIG1E, 86% R6 : #ifi)l)
~27% (R9 : FEH)I) THo7=. BEERTIEI KA Y

n_12



DOFJINARF D TOF JREHN 930~1470ngFL, =D HH
PECs DEIE 06~46% LWV HHIE 0 835, ZDF—
2 Ll 5 L EEREWOW AL TOF SIS,
PFCs 2% TOF |25 HEIE T mV MEAIC B o 72,
b) TKALEK

TOF RN b E > T2 DL B F/KEER (905ng-F/L)
Tholzn, FEEMHRD 5 DFTO TS T
FLOMERG b [IFEE OWREECRRH &7z CEIME 775ng-
F/L) . 15 PFCs DRRIRFEEIT T T 46T ngl TH Y, £
KRk PFC DYt % 7% & PFHxA (166 ngl) , PFOA

(11.6ngl) DIEIZED 7=, TOFIZH) % PECs D (55
DEIETE 43% (D TARLEE) ~8% (C TF/KAERS)
Tholo. FARUBKOBAEMFSE T TOF 73 1960ng-F/L
THRHESH, T09H8%MNPFCs ThHhoT- EHESNT
BY O KHEDOT—ZIL TOF BEITERNL DD,
PECs 2%\ 5D D EAITIFRRE ChH 7.
c) EEEMK

TOF (% 9 HR ™ C TR I, 4 Hud CE R FRREL
- CoH o7, TOF REITHRART 797 ngFL (L9 : #4L)
THY, FIT175ngFL (n=9) Th-7=. 15T PFCs
DRI IT T T 196ngL Th Y, KHERL PEC OFH1%
PFHXA (110ngL) , PFOA (61ngL) , PFDoDA (50
ngll) ONEIZE -7=. TOFIZHIT D PECs D 5D HEIE
i 86% (L9 : D) ~23% (L1 : fEfGEil) Tholz.
ATAETIE, FHEWE (SS) WREE A RN /T L7z,
L9 LISho> 8 Hisi Tl SSIREDS 0.8~52 mglL TR &
7273, TOF N RKIEETH-7- 19 FT) TiE 23 mgl
TR Sz, TOF #4322 Fx OFE 7 v FbEW
JEAS SSITWEAE L TN ATREMEAS RIS S 7.
d) RAZELRHEDLE

FEERHIRA) 1136 L OV KB K ORFEI it A 3 U,
FEEECRAT 2 AR HEE Lz, BRI HIE)
W0t R, EEMOWHFEIIIITH B )

(L1 : FEREWL) OREICHREZFRCTRINLE. £
FEWNCBIT D TOF B LU PFCs Difi AR & it 4 B
R FAKMLBEE > & 0O A% TOF 73 336 g-Fiday,
PFCs 7% 23 g-Fiday T 7=, )15 OF ARl TOF A3
476 g-Fiday, PFCs 7> 88 g-Fiday Tiho7z. lJII2DHDFRA
I KBGO FE AEIZR L TOF 23 14 1%, PFCs 7% 4
otz F£7z, FEEMDOWEHIEIX TOF 23 471 g-
F/day, PFCs7 110g-F/day Thro7-. EEEMRLA &%
b9 % &, PFCs IXAR & FiHEN B L ZFETH
o7z, —J7, TOF [FEEEMNTK 2% LTkb,
PFCs & TOF |72 - 7= 258 %7~ L7z, TOF IFFEEMAIC
BOTUAE, R, LW D AfEER TSNS,
F7-, FEEWE S b PRCs a0 41, B LT
WA Z ENRHESIN TV, DFED, A L7z PECs 3

TOFAR &
(g-F/day)

476
(B g/ day)
B-1 EEMEAR L FHROBG (2016485)

TN L WA AMREMI RN E B X S b T2,
BN CTORERMED S PFCs ~DZbd L ITREND
OB EDRREMDNE 2 BT,

2 NS LUVRBIFEIZEH 1T HFEERE

TENNF KOV ko 81T D IRE A2 RE (=T
TOF /% 41 #5800 5 % 40 U Tl S, 39 Hii CiE &
SN ZD 95 6 S USEPA DREEFEEHMETH 5
PFOS & PFOA O&FHE 70 ng/ll 2@ L TRV, 1 HiK
bR TREREMR & 138 o T ek, Bk
IR MHE L T WD KEFEEDTUKR E T 5
7 @ D6M X° D8M TILZ41LE4L PFOS & PFOA DA FHE
M 127nglL, 137ngl Tdh-o7-. LxL, 155 PECs D&
FHEI% 398 ng/ll, 82.6ngL, TOF % 483ngFL, 755ngF/L
ToHY, PFOS K> PFOA LISNOERET » RIGYIRER S
NoOfERE e o7z, LUTFICa) WIS, b) 22l
A, o) TE) s K ORI T /K ALBE T oo fE
FEEREIZOW TSR,
a) A

TOF #REEIE, K10 (FERHE) THRARTHY, 2910 ng-
FL Th-o7z (EHME : 638 ngFL) . X15PFCs DRI
T T4Ingl Tho7o. 4B PFC D% RD &
&bENo DI PFHxA (343 ngll) , W\ T PFOA

(Bl5ngl) TH 7. TOFIZHIF D PFCs Db HEIE
i3 K3 UM, A TRKRT 504%, K1 (EHIE)
T/ 24% Th-o7-. TOF BENR S FEH -7z KI0 12
DOWTHRTHDE, Z15PECs & PFC-FPs DA EHEE X
129 ngFIL Tz, 1@ IHilEa]) A4 Tld 186 ngF/L T
HY, HBAHRVMETH 7=, 2D Lnb, PECs
ZOSEREEW TN K D e T » A L B1F
YD AIREMEA R S 7=,
b) BT

TOF JEEEA b mh - 7o HLEIT A3b (N LB ik

11_13



F-6 1E)lihkds K ORR) I iikic 1T %

PFCs$ L U'TOF R
215 215
55 PFHxA PFOA PFOS .. .~ TOF
(ng/L) (ng/L) (ng/L) (ng/L) (ng-F/L) (ng-F/L)
)R]
KFJIIR14 789 72 1.5 97 65 <LOQ
AEN U1 152 152 0.1 149 105 1,310
u3 176 75 041 36 24 491
FiR)I U4 103 239 13 58 40 604
us 115 72 0.1 38 26 638
411y UB 56 157 16 38 26 195
WiEl U9 92 183 3.1 45 31 403
Ut 50 77 02 107 76 522
ey U2 418 66 O 63 43 207
Ut4 609 75 0.1 81 55 305
u15 58 6.1 02 48 34 161
K1 112 129 01 36 25 1,050
K3 25 93 01 113 80 159
gy K4 51 132 1.1 55 39 1210
K5 141 27 041 35 24 <LOQ
K6 280 996 154 437 294 680
K10 300 142 041 159 111 2,910
D1 172 462 21 83 57 1,050
D2 311 761 134 180 123 948
D3 164 389 741 84 57 357
se) D4 436 183 36 278 190 544
D5 722 145 19 326 224 576
D6M 170 125 02 40 27 483
D7 245 76 0.1 51 35 292
D8M 469 135 0.2 83 56 755
REUI - FIE) I
A1 52 105 0.1 497 353 1,340
g A 160 9.1 02 45 31 784
A3b 19000 280 149 19600 13000 76,700
A4 22300 328 1.3 22400 14900 39200
A5 125 280 08 175 119 1,750
%)l A6 20700 354 1.7 20800 13,900 35,500
A7 5590 132 164 8810 6,020 28,100
T 7K A0 ER AR K
LAnzEiE 167 219 07 90 62 801
LIRS 338 210 22 80 54 1,060
JILERIS 515 249 32 103 70 1,230
HAL IS 166 250 55 77 52 380
KALIR1S 183 190 17 80 55 943
GIALIBIE 515 288 5.1 395 277 525
G2fLIEHE 1007 220 72 166 112 479
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AT d 2280 NWALE S 2B Tdh % . TOF Afif

11_14



40,000 0 =R
] 0,000 I NS
30,0
C o ZDH0
U 20,000 Bl 5005
B 20,
E PFC-FPs
10,000 [ ] 1s5@PFCs
0 L= - ——
ZTDHh8FE_| * D258 .
PPF'-;\I%/ ‘ 1 * 0%
T PFPeA 3
PFDoDA —| ! 504 3
ik PFHxA [ o
PFHxA™ | \ A
[ \\ D\O

XZDMOEHI VR = TOF-(X 15PFCs+ZISPFC—FPs)0%
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o T=DITHK L NS TIX 47150 5,200 g-F/day DT
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OCCURENCES OF TOTAL ORGANIC FLUORINE AND THE COMPONENT
PERFLUORINATED COMPOUNDS IN ENVIRONMENTAL WATER SAMPLES
IN THE LAKE BIWA - YODO RIVER BASIN

Masatoshi NAKADA, Yuji SUZUKI, Shuhei TANAKA, Satoru YUKIOKA,
Ryota KITAO, and Shigeo FUJII

Main objective of this study was to understand the occurences of total organic fluorine (TOF), the com-
ponent perfluorinated compounds (PFCs) and their formation potentials (PFC-FPs) in the Lake Biwa —
Yodo river basin. Total of 68 water samples (9 lake water samples, 45 river water samples and 9 wastewater
treatment plant (WWTP) effluents) were collected during August to October 2016. TOF was analyzed by
Combustion Ion Chromatography and PFCs and PFC-FPs were analyzed by LC-MS/MS. As a result, 1)
TOF concentrations in 67 samples were detected at more than limit of detection (32 ng-F/L). 2) The ratios
of 215 PFCs in TOF concentration were not significantly different among each water sample type (lake
water, river water and WWTP effluent) and average value was 22%. 3) TOF concentrations were detected
higher in the order of WWTP effluent, river water and lake water on average (748, 458, 175 ng-F/L, re-
spectively) in the Lake Biwa — Yodo River basin while it was detected at 115,138 ng-F/L in effluent from
a single WWTP (N-WWTP) in the Ai river basin, suggesting that there was a specific point source. 4) TOF
and PFC-FPs loading from N-WWTP were calculated as 30,740 g/day and 8,807 g/day respectively, which
were 2.2 and 3.2 times higher than the loading at the downstream of Yodo river where the flowing water
flux was 47 times higher. It was suggested that unknown PFCs relatives were discharged from N-WWTP.
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