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Studies and Validation of an Analytical Method for the
Determination for HFPO-DA by Solid Phase Extraction and
LC-MS/MS

Masuyo MATSUMURA", Miho YANO and Yasuyo FUJITA

Health Science Research Division, Hyogo Prefectural Institute of Public Health Science,
1819-14 Kanno, Kanno-cho, Kakogawa 675-0003, Japan

We have studied the analytical method of Hexafluoropropylene oxide dimer acid (HFPO-DA) in water by solid phase

extraction and liquid chromatography-tandem mass spectrometry (LC-MS/MS). HFPO-DA was added to the

simultaneous analysis of PFAS. The 10 mL sample was passed through a solid-phase extraction column and then

concentrated to a final 10-fold. We have conducted a validation test to confirm the validity of the analytical method.

Recovery tests of PFAS compounds spiked into mineral water samples were performed for two set points; 5 ng/L and 10

ng/L. The linearity of calibration curves, selectivity, recovery, repeatability, and intermediate precision for 16 compounds

of PFAS were calculated using the data of the recovery tests. Calibration curve for HFPO-DA was linear over the

concentration range of 2 ng/L to 150 ng/L. The recovery (94% to 103%), repeatability (3.2% to 7.6%), and intermediate

precision (4.2% to 11%) for 16 compounds of PFAS obtained by the recovery tests satisfied the criteria in the guideline

for the validation of testing method for drinking water, which has been specified by the Ministry of Health, Labor and

Welfare, Japan. We judged that the analytical method we have examined in the present study was applicable to the

analysis of 16 compounds of PFAS in water.
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HFPO-DA (GenX), PFOS% & #pPFASA 4FH¥H & Y
PFOA% & 1°PFACA 11 FEMDFI6 ffHA x5 L LT
T EIT o7, Sofrki&idTable 1127~ L, HFPO-DA®D
EX A Fig IR L=,

Table 1 Target PFASs

Compound name Abbreviation
Hexafluoropropylene oxide HFPO-DA 6
dimer acid (GenX) ‘
Perfluorobutane sulfonate PFBS C4
Perfluorohexane sulfonate PFHxS C6
Perfluorooctane sulfonate PFOS Cs8
Perfluorodecane sulfonate PFDS C10
Perfluorobutanoate PFBA C4 |
Perfluoropentanoate PFPeA C5
Perfluorohexanoate PFHxA C6
Perfluoroheputanoate PFHpA c7
Perfluorooctanoate PFOA Cs8
Perfluorononanoate PFNA C9
Perfluorodecanoate PFDA C10
Perfluoroundecanoate PFUnDA Ci11
Perfluorododecanoate PFDoDA Ci12
Perfluorotridecanoate PFTrDA C13
Perfluorotetradecanoate PFTeDA Ci14
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Fig.1 Chemical structure of HFPO-DA
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2. A, PR KL O E

AL —=NROT & b= R U WEBER(E R LC/MS
A, 1 molL FHET & =0 ARKITE L7 1 v F0k
fiZEA HPLC H, 28% 7 & =7 /KILE £ 7 A L A F
FOISERURERR, RERUKITEMAKLEE (A7 H8) 2 Hv
THR LToKRZ2EA L.

LT Wellinton #15 HFPO-DA 50 pg/mL {25k
S OY PFAS 17 #ED4 2000 ng/mL IRATEHER CTH 5
Wellinton #L#% PFAC-MBX % H L7-. HFPO-DA 1%
itk (50 pg/ml) % A %/ —/)LVC 50 {5tk L C HFPO-
DA (1 pg/mL) [ZF%L, Z 0 500 L. & PFAC-MBX (2000
ng/mL) 250 uL. &% A % / —/LC 5 mL IZER L, HFPO-
DA - PFAS {REHEHERE (100 ng/mL) AR L, {FH
IRFE CriRfE L7z,

WEBEEERR X Wellinton #18 MSHFPO-DA 50 pg/mL
KO Wellinton 5 MPFAC-MAX 2000 ng/mL %1{# H
L7z. HFPO-DA WEMERERL (50 pg/mL) & A X ) —)b
T 50 %47 L C HFPO-DA WHHEHER (1 pg/mL) (2
AR L7z, S3HTRHC HFPO-DA WEBEHER (1 pg/mL)
100 uL. & MPFAC-MAX (2000 ng/mL) 20 uL & A % /
—/LC10mL IZEA L, HFPO-DA - PFAS {RAPIHRE
MR AEHE L7 (1 mL 729 HFPO-DA NEHEHE 10
ng, PFAS WHHEHE 4 ng) .

B2 7 2% GL YA = > 248 Inert Sep MA-2 (60
mg/3mL) ZHEHL7.

3. HEE K OMIESE

LC-MS/MS % Waters ¢ ACQUITY UPLC K&}
Xevo TQ-XS 4 L7-=. Table 2 {Z LC-MS/MS DHlIE
Fa R LTz

4. FREHER

S3HTHEZ HFPO-DA « PFAS IR AHEYER G (B2 100
ng/mL) & A &/ —/)LCEPERIZATIR L, 5 pg/mL~1500
pg/mL O Eff IR AT HER A2 % L 7-. HFPO-DA -
PFAS IBA PR 2 i i IR SRR 1 mL &7
D 50 uL WIN L7z (RRERMRAIRATERER 1 mL H7- 0 O
HFPO-DA }2 U PFAS WEBEEHERREEIE 500 pg MUY 200
pg) .

5. sUElORTLEL

B ORTLEE, k10 mL 2 PP 15 mL A&
VIZEE Y, HFPO-DA - PFAS IRANEHEHER (10 ng/mL
J 4 ng/ml) 50 L UL T L <IRA L7z, WIZ,
BEAEA T L% 01%T - E=T + A% ) —/)LEiK 3mL ,
AX =) 3 mL, K3 mL Carssra=r7



%, A 2K L7, SBA R 2R EOK 2 mL CUed L
7ok, EREA T ACPERZR LTS, SBICAY ) —L
2 mL CRERICRBIR I NEF D 7 L OYF 21T 72,
G 7 2% 3,500 rpm, 5 Syfilim O orBEA1TV, A
T LNOKGERE LT IRIZ0A%T S E=T « A X
J—)VIEIE 2 mL "GRG AN LTz, IR 35°C
TR L7223 6, R A A (N2 R) T 1mLIZHMEL,
tricfi L7z (Fig2). #E7 7027 L LT, Hik%
R TRUBL & FRRDEIEAATV Y, 25 BR AT o 72,

6. ZMEREAM

SRTNT F—F—% AT, DKEKERE T EDZ
MMRHI AT A KT A4 (LARTA RZA2) ) OIS E
MR 21T~ 72. HFPO-DA & PFAS E&IZHWS
AL 5, 10, 20, 50, 100, 300, 600 K O} 1500 pg/mL
D 8 ST L. GRENE 10 f5fE 3 250, wkHE
%05, 1, 2, 5, 10, 30, 60 %O 150 ng/L (24
%).

WMEGRERIE, 170+ —4%—10mL % PP #
15mL At v Y28k, HFPO-DA XX PFAS 27 1
ng/L, 5ng/L XN 10ng/L & 725 X 5 12ish Lkl 2 3
RIL7-. BHRELEHC HFPO-DA - PFAS iBAPNHTIEYE
#® (10 ng/mL %' 4 ng/mL) % 50 pL 32N LIRS
L7z. #%#k% Inert Sep MA-2 % VT Fig.2 (ZHEW
R EA1TV, LC-MS/MS FHatkhisin & Lz, —
EEA LCICEAL MS/MS (MRM) (XY #&{LAH D
v — 7 HREE R, 1Bk LT-ER» DB & LA
YVIORELZERL, WINREICKT 5 ERREORIG %

Sample 10 mL

Solid phase column
conditioning
(Inert Sep MA-2)

HFPO-DA - PFASI.S 50 nL
1. 0.1 vol%NH4 in Methanol 3 mL (10 ng/mL-+4 ng/mL)
2. Methanol 3 mL

3. Purified water 3 mL

Solid phase
Extration

Washing of the Tube

Purified water 2 mL
MeOH 2mL

‘ Washing of the Cartridge

Centrifugation
(3,500 rpm, 5 min)

Elution

0.1 vol.%NH, in Methanol 2 mL

Concentration

1 mL

LC-MS/MS

Fig.2 Scheme of the Solid-phase extraction procedure

(Xevo TQ-XS)
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HEL L TRD., Thvae b AFFERL, #0iRUaER
(ZBT DHHTREE (RSD%) M O=ENKEE (RSD%) %
Ktz (4% 3~5717 5 HIHD.

7. FEHUEHE IV FRINENGAR

ARG, I, IR 2 3K 6 BB RS L L
T#UkH 10 mL (< HFPO-DA -PFAS IR A2 4/ (1 ng/mL)
50 pL 2N L C L <JRA L7z (PFAS /¥ 5ng/L). &
\Z, HFPO-DA - PFAS JRAPNEBEEHER (10 ng/mL KO}
4ng/mL) 50 uL Z VRN L7=%, Inert Sep MA-2 % filu>
TEAH L (Fig2), #EHAIRE LTMIET, [
IR OGHTRERSD%) AskdT= (5 8 7417).

I #HRRUEE

1. LC-MS/MS 5 dett-ofist
1.1 FBEMHE O

Table 2 LC-MS/MS conditions

LC conditions

ACQUITY UPLC (Waters)
UPLC BEH C18 2.1x100 mm

Instrument
Column
Retention gap
Columun
Mobile Phase

Delay column for PFAS  3.0x30 mm

A 2 mmol/L Ammonium Acetate aq
B : 2 mmol/LL Ammonium Acetate in Acetonitrile

gradient B: 0 min(20%)—1 min(25%)—6 min(50%)—13 min(85%)
—14 min(95%)—18 min(20%)

Flow rate 0.3 mL/min

Columun temp. 40°C

Injection volume 20 uL

MS conditions

Instrument ACQUITY TQ-XS (Waters)

Tonization Mode ESI-

Measurement Mode MRM

Source temp. 120°C

Capillary voltage 1kV

Desolvation temp. 350°C

Desolvation gas flow 900 L/h

Cone gas flow 100 L/h

Quantification ion  Confirmation ion
[m/z] [m/z]

H(F(;I;gX];)A 285 > 169 285> 119
PFBS 299 > 80 299 > 99
PFHxS 399 > 80 399 > 99
PFOS 499 > 80 499 > 99
PFDS 599 > 80 599 > 99
PFBA 213> 169
PFPeA 263 > 219
PFHxA 313 > 269 313>119
PFHpA 363 > 319 363 > 169
PFOA 413 > 169 413 > 369
PFNA 463 > 419 463 > 219
PFDA 513 > 469 513 > 219
PFUnDA 563 > 519 563 > 269
PFDoDA 613 > 569 613 > 169
PFTrDA 663 > 169 663 > 619
PFTeDA 713> 169 713 > 669




BEFIZOWT A X /) —/UE T b= b UK
FEXRWR, IRTI N T+ —F—OFEIC L > TiX
HFPO-DA @ RT Hr CTHiE v — 2 23388 b7z (Fig.3)
7 b= N U VOBERETIIIEE Y — 7 235580 L)
ST, BEAIL 2 mmol/L FiET V= A - T
F=RUNAEBIR LT A ¥ ) — L TOBHEITHGA,
EY—7 ORBENIRNL DT TV MR E T
THULERDS.

1.2 MS/MS O&AEoRG

HFPO-DA (%, EPA533 #* > K2 Cix7 U H—H—
A A NE m/z285, 70 XY A F N mz169, m/z119
Lo THEY, Zd EPAB33 A Vv R TOLH#E 89
BobH. —N, TV I—h—AF % m/z329, TrX
7 N A m/iz 169, m/z285 CHIEOHL 104 5%
ZEmn, BURBHERE, 7V A—W—A A DKM
OWNTHRRT LTz, T OREE. BiABHERE 350°C, HFPO-
DA OEEA 413 285>169, Ml A A 1% 285>119 &
L, 18C3HFPO-DA OERA A 1% 287>169, HEdA A4
X 287>119 & L7 (Fig.4).

2. ATABROMET

B 7 L%, LAA, &7 AV DRGSR Presep
PFC-MZfEH L T\ e gk & e o 7o 7o, FRIEE:
WHETU Y VB A T O GL YA = R
1% Inert Sep MA-2 (60 mg/3 mL) ZIR L7z, &R
5L LD EADFTIEDEFES Z 22 L 5D PFAS BILEE T
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i, EED T A& RERUK 1 mL CEes LK, 0.1%7
VEET AKX =)L 1 mL TIERHE LTV, GHE 20
mg/L & 300 mg/L D 2 FEAD I X TNV T+ —F —%
FAWT, PRk OVEHREA % 1 mL X2 mL T
1T o=k %% Table 3 IZ/R L7z, %4 L L7z PFAS ®[f]
IUER(%) K OB TR EE (RSD%) 13t ER OVAHEZ 1
mL & L723B4E, %%92.9~106%, 2.1~10 RSD%, 2
mL T34 % 93.7~108%, 2.1~8.8 RSD% & A7k
NMELN, 1mL & 2mL EOZELITEALRD LN
MoT=M, BOTbiEHEE 2 mL & U7-RiEE 2179
Zll L7z BEHO 5 mL 5 2 mL ~OEEEEORE
VXVESERERT NG S, RITLEERME T PFAS Oy5Y%
T2 B2 oN. I EOREHER) S Lz
/K PFAS O [EAEHIH-LC-MS/MS #4:% Fig.2 (TR LT-.

3. 2L
3.1 MEROZL IR
A RTA AHEKADE, MEROZ YR AZ1T 72

fiti B4 Table 4 |27 L7=. HFPO-DA O &A% 20
~1500 pg/mL GUEMHYMIRE X 2~150ng/L) T, M
RO B2 TR & 70 HIRERI (R2) 13.0.994 L)
& BRSSO, R SEIEL, %
TS DR 2 M BRI L 0 BB L2 E L 92
~113% & UFHXHEAER 1L 0.12~18% & T Ei i A
RZ 4 O RE (80~120% K& N=20%) Ziifi/- LTIV
RIfsfE R ThH o7z

A : MeOH B: ACN
1 HFPO-DA HFPO-DA
S-BL.
% 245 285>169 285>169
A { r P— v
P 907 [ |\ 924 %141t A RA T PR ks
had 824830851 , R B 870 998 \ v v W i VA A AN
< f\?‘; m‘.\_;‘km;,fi fjiwi_ %f) Moo Y 943 9 87 S 99? 7 ; o
2 DR 20250428031 Smoomi 21
% 13490 HFPO-DA-13C T 5 -‘3 HFPO-DA-3C
" 554,
| 287169 * 2875169
% o]
2 — i -2 : ST B min
995 L 540
Spiked concentration w#po0s F HFPO-DA Spiked concentration ...  HFPO-DA
929 534
5ng/L, 14 1031 285>169 5 ng/L 1451 285>169
%8145 30 “ 55 - 5
o2 " 83850569073 898 ./ , 9485% 973 905 [‘29\ 456 Rz a5 RN e
2 o TS S e 20 i LA AN
—~ o k;%a‘?;”c. HFPO-DA-13C weoosne  HFPO-DAC
7665 30d_% 534
e b 287>169 A 287>169
% ‘ g
2 = e min 2 ] — — min
825 8% 875 900 925 950 975 420 440 460 480 SN0 520 340 560 S0 600
Time (min) Time (min)

Fig.3 LC-MS/MS chromatograms of HFPO-DA in mineral water
Spiked HFPO-DA concentration 5 ng/L
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A B C
Desolvation temp. 350°C Desolvation temp. 400°C Desolvation temp. 500°C

< 7 w3 985 > 169 ',{:;_‘.'._:,;,"‘ 04 Smoocth(Mn 2e2 285 > 169
Moatg 1L WPOOAL 10274 s oy, 91T
1911 s l\ bt
1 038 . a:
e B0 T O e rciatats st o 39 >r>_139 329 > 169
vesvoLr v St s1s gt 9 B S ey
2) 5_30ppt e 368 g mnr;(:f 129 o 35
i 30 o 85 g4s asal 283
al?? f_‘ii-’z_f}_s_‘.‘ g,_ig\ _,}/;5_5\9‘5 » 840 ¢ r,v‘ 0 9._0 2 10 2 4"1 : B l vil 88
I I S S ———
ZC'IESJ:J—S}.?OL_:H_!O SmoothMn.2x1) 987 > 169 ?LT _08 sSmoothawn.2x1) 287 > 169 ' 730 w291 987 > 169
3) HFF%—?:»‘BC 14278 4 HFF%?;HC 14873 1;’ o HFPO-DA13C 8290
14277 ® < 14873 I :_-;09
. 842 ’ 3 e *ow
8.50 9.00 950 h o S < -5 MLADOS T " EnE As =z
20250827_tes1_10 Smoomiin 22) 332 > 169  wumens 3 s smecawen s 332 > 169 332 > 169
16_30ppt Sopgeas O-DA-13C_332 x : HFPO-DA-13C_332
4) MFPO.OA13C_332 407 = "’*"?‘;5 - 216 9 e {91‘; 22 i 18
l 407 - 't;v = = a7s 2z
1 a41 036 K ae o 84885s 010 MAA oo
NN OB AR L R Eans~ v ans o S — 2 el e Oy T — Al
Time (min) Time (min) Time (min)
Fig.4 LC-MS/MS chromatograms obtained from 20 ng/L
standard solution of HFPO-DA
1) HFPO-DA 285> 169 2) HFPO-DA 329> 169
3) HFPO-DA-3C 287>169 4) HFPO-DA-3C 332> 169
Table 3 Recoveries of PFAS in mineral water at 10 ng/L
Amount of wash and 1 9
elute solution (mL)
Hardness 20 mg/L Hardness 300 mg/L Hardness 20 mg/L Hardness 300 mg/L
Recovery(%) RSD% Recovery(%) RSD%  Recovery(%) RSD% Recovery(%) RSD%
HFPO-DA 99.9 6.7 101 5.8 97.9 8.5 102 3.5
PFBS 93.4 4.4 99.5 3.4 93.7 7.5 103 4.2
PFHxS 101 3.9 103 4.2 97.6 5.4 101 4.4
PFOS 94.6 6.4 103 3.0 94.0 8.8 100 3.6
PFDS 104 5.1 106 2.4 105 6.1 108 2.3
PFBA 92.9 10 98.0 3.5 102 5.6 105 2.3
PFPeA 95.6 4.5 100 5.1 96.1 5.3 101 4.6
PFHxA 102 2.9 106 2.1 102 4.3 106 4.4
PFHpA 105 2.9 101 6.2 97.7 6.2 105 4.8
PFOA 99.1 6.1 104 7.3 101 6.3 106 2.7
PFNA 100 6.9 102 4.9 97.0 7.5 102 4.9
PFDA 101 4.5 104 3.6 101 5.9 105 3.4
PFUnDA 94.7 5.2 102 2.8 98.2 2.8 103 2.1
PFDoDA 99.0 4.3 105 3.0 100 2.2 105 2.8
PFTrDA 99.8 5.9 101 4.7 99.2 5.9 99.9 6.7
PFTeDA 101 3.4 98.1 2.5 99.5 3.9 98.3 3.9
(n=5)
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3.2 INIEABIOEEE, (M TRE K OEEPIREEE OFFHT

SARTNT F—H—ZONWT 1, 5, 10ng/L O 3
WNENGERER A1 T-7-. 54T 1 H& 3547 4 HED
B0 LR T o7, BNIREIOZEE, DM TREEE L OY
SSNKEE % Table 5 1R L7,

HFPO-DA, PFBA O MO AN AR THEL
TINENGRBRIE, 5 %O 10 ng/L OFSHIIECHEML L 7=
PFHxA (3255882 C 0.5 ng/L it Si=7-, B
B ECOVEGIT T IEERLE Th T2,

WINENGRER O S-S MR 1 2, DM TR &
UKL, Ao E A IR 70~130% 04
PH, OHTREEIX=20% K ORPFEEIZ=25%Ch 5.
NNEEE 5 ng/L 2 O% 10 ng/L @ 16 {LAEM DL 96~
103% % 1Y94~102%, WIS 1 ng/L CiZ HFPO-DA,
PFBA }; (*PFHxA %< 13L& DOEE L 95~107%
T, WPTHOTRIMEEICBO TS BERRERNE SN
FRONERE 5 ng/L KO8 10 ng/L @ 16 {LEMOHHTREE
1%, FNETh 4.3~7.6%, 3.2~6.3%, UINEE 1 ng/L
@ HFPO-DA, PFBA } 0! PFHxA #[x< 13 {t&¥D
DHTHEEEIE 6.0~12% & BAFRRERMG DL, IR
J£ 5ng/L X 10 ng/Ll @ 16 {LEHDOENIEEIZZENZE
N 4.2~11%, 4.2~7.9% CTh-o7=. I 1 ng/L T
I% HFPO-DA, PFBA &%) PFHxA %[&< 13 L&D
FEINIEEIL 5.7~13% & BIFIkERnifs bz,

ZUMERMRRBRORE RN D, AROHHEOE & FIRMEX
HFPO-DA, PFBA X% 0*PFHxA I3 5 ng/L, fho 131k

IR Bull. Hyogo Pref. Inst. Pub. Health Sci. 8,(2026)

A% 1 ng/ll & L7=. PFOS KU PFOA Ot iiAIZ
B 2B ENEE D TIEENZ U OV TEIE HIEE
? 110 TH2 5 ng/lh ETHREETDLENDHDZ &,
PFHxS & [FIREOREE THIETE 52 & ZMEdd 5
ZENEELWEENTEY, HFPO-DA B/ L7-Z
D—FFHAEL, EEROWREE & b ISR DOV < FERD
Fon, MAEE LTEARTREE B 6N

Table 4 Results of the validation of calibration curve

(:(Elilxizzrf;;ogt Linearity Accuracy Precision
(pg/mL) €% (%) (RSD%)
HFPO-DA 20~1500 0.994 95~107 0.98~10
PFBS 5~600 0999 92~109 1.9~13
PFHxS 5~600 0.998 94~110 1.4~10
PFOS 5~600 0.996 96~103 2.8~11
PFDS 5~600 0.997 96~105 4.0~18
PFBA 10~1500 1.000 96~103 0.12~11
PFPeA 10~600 0.999 95~107 2.0~ 6.7
PFHxA 5~600 0999 97~103 1.0~11
PFHpA 5~600 0.997 97~107 3.1~11
PFOA 5~600 0.998 96~106 1.1~17
PFNA 5~600 0.998 93~107 2.7~9.0
PFDA 5~600 0.997 95~105 3.3~13
PFUnDA 5~600 0.996 97~103 0.65~15
PFDoDA 5~600 0999 97~104 2.6~9.8
PFTrDA 5~600 0.997 92~113 2.4~11
PFTeDA 5~600 0.999 98~103 0.51~13
(n=3)

Table 5 Result of the validation of PFAS in mineral water at 1 ng/L, 5 ng/LL and 10 ng/L
T ey gt P Py gt P P sy gty Pt
(ng/L) (RSD%) (ng/L) (RSD%) (ng/L) (RSD%)
HFPO-DA 1 - - - 5 98 5.8 8.9 10 96 3.9 5.3
PFBS 1 95 7.1 9.4 5 98 7.4 11 10 95 6.3 6.9
PFHxS 1 96 8.3 9.4 5 101 5.5 4.4 10 97 4.5 5.9
PFOS 1 104 7.7 7.7 5 98 4.8 7.7 10 96 3.4 4.8
PFDS 1 100 12 13 5 98 7.6 8.6 10 99 3.2 6.3
PFBA 1 - - - 5 100 6.2 4.9 10 97 4.2 5.8
PFPeA 1 101 6.6 13 5 96 5.3 8.2 10 94 4.8 4.8
PFHxA 1 - - - 5 103 4.3 5.3 10 102 3.8 4.5
PFHpA 1 107 8.1 7.6 5 103 5.6 6.6 10 101 3.9 7.0
PFOA 1 101 6.0 5.7 5 100 6.0 6.9 10 99 4.3 4.3
PFNA 1 103 8.7 8.3 5 100 5.4 8.5 10 96 6.3 7.9
PFDA 1 107 8.1 8.1 5 100 5.5 4.2 10 98 4.6 6.3
PFUnDA 1 99 7.9 12 5 101 5.0 5.7 10 101 3.9 5.4
PFDoDA 1 105 7.2 5.7 5 101 4.9 7.8 10 98 4.6 4.2
PFTrDA 1 103 9.2 10 5 97 5.1 8.5 10 99 6.1 6.8
PFTeDA 1 99 8.3 7.7 5 98 5.4 11 10 95 5.2 6.3
(n=17)
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3.3 Bt OUINEIEAER

AGEIK, KR ONIEARE % 2 3Bk 6 3EHZ,
PFAS {45 % 5ng/L (2725 K HIZHLC, 37T
Jiti L7 #& 5% Table 6 |Z7% L7=. HFPO-DA i & TR
1% 5ng/l. TE&E FIRCTOWRMEMGEER & 7257223, [T
# 96~105%, PHTIEE 0.5~11%& B2k RTh -
7o —HIHTRIZRD 16 (LEMOFERITE, KEAKTIL 85
~111%, PHTHE 0.5~13%, {JIZKTIEEILER 82~
108%, DHTAEE 1.83~19%, WVHEK CIEEILEE 87~111%,
OHTHEEIE 0.8~15% & & CRZRFERIE DL, TEE
WD & 20 17K S OSIVE K BN SR 2 S L 7= 23,
[ALERS 82% LA T -T2 LD, ZOHETHHA]
HEThDEEZ LN

RILEREEIZ L 5 PFAS D750 3555 D B8 5 AR
T 2720, REORTER COWERR & I IR O

2 EOBFEHIA B OMEL BT,

vV #

=
affl

PFAS D —F55#711EICHFPO-DADIE B 2384 5 7=
¥, HFPO-DADLC-MS/MS/HT COSZM ARt L 7=k
B, LCEHFOBEMEIL, 2 mmol/LEHET » t=7 LA
L2 mmol/LFfET v E= LT =R /LL LT

MS/MSEME, BURBEHEE A350°C, HFPO-DADE
BA 4 13285>169, FEadA A 1328551198 L, WNEB

FEYERE Cd 5 13Cs HFPO-DADE
WeiBA A 13287>119 L L 7=

RARTIT F—H— % RO T KEKEEEMO1/10
T H 55 ng/LOHFPO-DA K 'PFAS O FRINENT
B Fhi L 7= 465, SR O16{LAY TEEIS~103%,
B THSEE (RSD%) 4.3~7.6%, EWNIE (RSD%) 4.2
~11% & S HERE L.

FEERBLOAGEK, KL OSEK % IV T5 ng/Lod
HFPO-DA X O'PFAS OIRINENGRER 2 Ffti L 7= & = A,
EURIE82~111%, P THEE (RSD%) 130.5~19% T
boleZ L, KEORMERH K OERFIHEE D510
HEIZRHL, ks L CEANRFREEE 2 b,

A A 13287>169,

X BR

1) EAEFBAEERE  KEEMECRET 285 0OHIE
B OAGEIE A TR O—FBOESIZ DT (i 78
), FRKIGFEI0A10H, f@%E5510100047%5 (2003)

(RS IE - S FN8EL H 28 H , BR/K KA 36552506301
% (2025)]

2) FA R RAGERRE - KEREICBET 245
@ﬁE&Umﬁ&%ﬁﬁﬁwé%&E%iU:mL
KEEHICHBT HEEFHEIZOWT, Fak15410H
10H, f/KFEEE10100017%5 (2003) f&ir « AFn
THE6A30H, BRAKKEFHH25063057(2025)]

Table 6 Recoveries of PFAS in tap water, river water and lake water at 5 ng/Li

Tap water River water Lake water
A B C D E F
si::ge Accuracy Repeataility S:::je Accuracy Repeataility S:::Ee Accuracy Repeataility S:Q“:Ee Accuracy Repeataility S:)rﬂe Accuracy Repeataility Si:;}je Accuracy Repeataility
mgr) @ RSDW o %) (RSD%) gy @ ®SDW gy 00 ®SD% oy W ®SDW oy O (RSD%)
HFPO-DA <1 102 0.5 <1 97 6.2 <1 98 8.0 <1 105 6.3 <1 104 11 <1 96 6.8
PFBS 2.0 103 4.9 <1 100 5.6 1.2 101 10 1.5 107 1.7 <1 100 2.8 5.8 100 4.4
PFHxS <1 104 5.2 <1 98 3.3 2.1 96 4.7 2.7 99 5.0 <1 107 3.3 2.1 104 3.6
PFOS 2.3 85 1.8 <1 90 5.9 4.5 101 7.8 2.4 94 3.7 <1 102 9.9 3.2 94 3.8
PFDS <1 97 5.9 <1 95 1.4 <1 106 6.6 <1 101 6.9 <1 96 9.6 <1 100 4.1
PFBA 5.1 92 3.1 <5 101 12 7.3 92 12 5.3 99 15 <5 100 27 7.1 96 13
PFPeA 2.5 98 7.5 <1 105 6.9 3.6 92 1.3 6.1 100 6.8 1.1 92 12 3.0 96 6.2
PFHxA 3.8 99 3.6 1.7 89 4.8 6.1 99 3.2 8.9 108 2.6 2.3 105 0.77 9.2 104 15
PFHpA 2.6 96 9.2 <1 107 3.8 3.1 95 4.7 6.3 95 8.2 1.7 92 3.7 2.7 99 3.1
PFOA 6.7 94 8.3 1.3 96 2.5 9.1 103 5.0 5.6 98 2.9 2.6 92 4.0 6.9 103 6.9
PFNA 2.1 92 4.5 <1 99 1.7 3.3 99 6.0 17 96 11 1.3 817 6.9 1.9 95 7.4
PFDA <1 103 14 <1 97 2.1 <1 107 6.1 <1 100 3.6 <1 103 6.1 <1 105 5.1
PFUnDA <1 100 2.3 <1 98 2.0 <1 103 4.7 <1 99 2.0 <1 99 1.0 <1 106 5.0
PFDoDA <1 103 4.0 <1 99 4.3 <1 101 1.9 <1 104 3.9 <1 102 9.8 <1 104 4.0
PFTrDA <1 103 13 <1 111 4.6 <1 100 4.6 <1 94 9.0 <1 111 1.5 <1 96 8.7
PFTeDA <1 99 10 <1 103 9.5 <1 100 8.0 <1 82 19 <1 87 8.8 <1 87 14
(n=3)
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3)

4)

5)

6)

7)

US EPA : Technical Fact Sheet : Draft Toxicity
Assessments for GenX Chemicals and PFBS
https://www.epa.gov/sites/default/files/2018-
11/documents/factsheet-pfbs-genx-toxicity-valus-
11.14.2018.pdf. (2026 41 H 7 HHER)
US EPA : Technical Fact Sheet : Human Health
Toxicity Assessment for GenX Chemicals
https://www.epa.gov/system/files/documents/2023-
03/GenX-Toxicity-Assessment-factsheet-March-
2023-update.pdf. (2026 41 H 7 HHfER)
AR, KBS, JEUREAC T AT » RbEY
(PFASs) O fifi{# 72 [ Rl HH-LC-MS/MS A &% —
FHT OB & G MR, SR RSE AR RN TSR
FTFEER S, 5, 11-18 (2023)
JEA T R R AGERR R« AEAKE A TED %
UHERHE S A R T4 >, fKIE 0906 5 1 SRR
(2012) [HFf&OE « AL 29 4F 10 H 18 BAHT 34
KFE 1018 551 5(2017)]
US EPA : Method 533 : Determination of Per-and
Polyfluoroalkyl Substances in Drinking Water by
Isotope Dilution Anion Exchange Solid Phase
Extraction and Liquid Chromatography/ Tamdem
Mass Spectrometry
https://www.epa.gov/sites/default/files/2019-
12/documents/method-533-815b19020.pdf.
(2026 £ 1 A 7 AfEa)
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8) mlBE—, EWIET, B0V H  PFOS BLW
PFOA RS OFTHT =4 1 >V FEOR L 5
=Y T, MRIRREER Y v 2 — iR,
47, 25-30 (2024)

9) HBEIE, AUEES, TUBHE, 0L A TN
OAKIIZ T D267 » FaaRa GF 15 W),
THETBRBERMERT AT, 81, 67-73 (2024)

10) TRERL T, )IKH, B, A, 1LTHE
7% : IS0 21675 (245 < PFAS KESHTIZIIT 59
1 47— AR T B O e OSKBR T PR 1R
7, R, 384, 4860 (2024)

11) HEEEEE, @, KHEEE Ko PFAS 44T
BIFAAHLEERRIEREORA > b, SAEE, 12,
534-538 (2023)

12) ENZ RIS AAZERT - BAE 31 PFOS K OY
PFOA [ —ikik s o~ ~ 75 7 —E &5t
FEEVEE (Q&A)
https!//www.nihs.go.jp/dec/section3/qa/pfas.html
(2026 4£ 1 H 7 HHfeR)

(5Fn 843 H 17 HEFL)



