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BT v FLBEW (PFASs) O—FTH L~V 7 L4
T B A)VR R (PFOS) ROV 7 )vAad s 2
% (PFOA) 13ALZEAIZEEMENE T2, T AAIR T v
RN EIEVER S Ok 2 7Bl S hc& =Y, Lo
L, A&, o, EEEELK ORI
BT 2% Lnb, PROSIZ20094EC [ M A H75 Y E
BT 2 A by 7 RV AGK (POPsSRAT) | O EEB (i
FR) , PFOAIX20194EICfHEEA (BEHE) ITHEE S hiz?,
POPsSAI M O L8 0 58 4 M OV S5 o0 Bl L2 B
DA (bR | I X 2HHI R OHIRIZ X v, PROSK
O'PFOAD B « i FH BT L TV 572y, BER OMEA
ENTRITETEY L 72> b OITRKEIHITH D N T
BN TWD, WSS LT B T-PFASsIE, 1@ HIKIZ
A SN B CRBEERR 2 8% C, —EBIBREE RIS
Iha,

AAREMNIZEB W T, 5K OPFASsOFREITEZ < R
5, PROSHI A F H ~4, 100ng/L, PFOAZY160~28, 000ng/L
THDHZ ENMESNTWSEY, 72, PFOSK OPFOAD L
KO BB Ofa#HE (EfEEHE) 1%, PFOS
J OPFOAD A FHE T50ng/LE ED BN TWAEY, —F5, &
HIZK O FE SRR B3 2 S 1L BR K OFR A 1T LE TR
BTV 5, HEL X TIERN O — IR B Y
(—BEML 3 H5) CPRASsTRFEH326. 3~2, 650ng/L T - 7=

ZLEEWELTWS, £, HARENOEEFETEW R
WY (BEBEALYYE) R OV BRI I BT, 2K
H DPFASsIE FE A3, 0~27, 000ng/LY TH v, T FLILHES+
DI & i L C 1A —F —RERWETH - 729 7,
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AR R A2, ERTIREAREL 2D &N
SRR STV BY Y, 207z, BUROSHTE
TIEHEBOMRIZ E - T tng/LA— 4 —DER TR
EDZERNRETH 5,
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DOGHIERATHEMI— Y vl LB~ Y v 7 R
PREFFED BN EZE/M L 720 T, ZOMEIZONT
HwiET 5,
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Presep PFC-TI (B 7 4 L AFOGHMEE (BK) ) (BLF,
[PFC-I | £F2¥, ), Oasis WAX (Waters) (LL'F, [WAX]
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*Study of solid—phase cartridges for reducing the influence of the matrix related to the analysis of
per— and polyfluoroalkyl substances in landfill leachates
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2.2 FHERUSTAE

<~ M) w7 2L EGLEEE LT, KIRIFNOEEE
TUPEBEAL 3455 DIZ K B Rt Lz, A5 K
HDOPFASs D HHIBEH O B IC S &, KFEMHET— F
Volllkd~ ) v 7 2A0REEZBRICE DBEDORE
EMBHFHME L7, £, ENENOEFEL— Y v I
IV B o EEERICE Y a5 — engZ N L, LC-
MS/MSTER L, [EUEERDD Z LIZL D RHAKEEK
DO~ My 7 ZADEAFHMh L. (K1) .

KRR [ FE A

HEHE10 mL/min
%51 A

A AilE

FERKI0 mL
MeOH 20 mL

0. 1% Nil,/McOll 5 mL
15 minX3[=]
— — S — MR
IR
#92~3 nlL
1 mLAER

LC-MS/MS

M1 RHKEET Y v I AFHAD-HORINET O—

FEEUSINTpH3~4

B HAKEInL, 10mLA ON100mLIZ Bk &2 0 2 T &3
100mL (#%n=3) & L7zilBtzls| Hilh Lz, AHUTA
X ) —=)VEMZ CTBEEME 15T o7z, Z O#EE
MRV IK L, 2~3mLICiRMEtE, A EIRG ST TXER
CpH3~AFEE|ZFRHE U7, pHZ& G U 7o 308k & & [EF
— kU »Z10nL/min TR S &, £, BEFEL— b
U DEEHAKIONL, A&/ —L20nl TP LZ, LEE
%, 0.1%7 > FE=T /AKX ) —AbnLCiaH L7z, IWHIR
Y=k (FD) ZFML, ZRRMICE B
%, AX =)L TILZER LIz, £D%, LC-MS/MST
HE LTz, PESRMEOFEAE R LT,

®1 Yo7 — rOEE

13C,~PFBA Perfluorobutanoic acid
3C,—PFPeA Perfluoropentanoic acid
3C,~PFHxA Perfluorohexanoic acid
13C,~PFHpA Perfluoroheptanoic acid
BCy—PFOA Perfluorooctanoic acid
C,~PFNA Perfluorononanoic acid
C4—PFDA Perfluorodecanoic acid
3C,~PFUdA Perfluoroundecanoic acid
C,~PFDoA Perfluorododecanoic acid
C,~PFTeDA Perfluorotetradecanoic acid
*C,~PFBS Perfluorobutanesulfonic acid
C,~PFHxS Perfluorohexanesulfonic acid
¥C4~PFOS Perfluorooctanesulfonic acid
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3. HEREER
3.1 BHEEFDI R VIR

M U= K D TOC, CODRK TRBODIE, N Fh
190mg/L, 160mg/L& ON0mg/LTdh - 7=, B OIc L B &,
FEFRALSY B2 KT IXTOC D40 YRR EE DS 7 JL AR i B (R 7
JVBEOBREME THY, TNLIEFBAEEL TV
D, ARIOFERICAVWZIR KIS G B E 3 %
KEENTWD EHE I, WoER /KL, 10mL
K UM 00mL A PFC- 11, WAXK: UNWAX for PFASO 4 [EAH 7 —
NY w CEMEH L CRTLE AT S &, BRIZ K 2HET
5 BWAX for PFAS, WAXM ONPFC-II DINEIT e f& s itk
FOBERSY (TVRBE DT 2 VRS OBEYE & H
23h5) BEL 2oz (K2) .

2 /K 100mL 2 PFC- 11 & OWAX CRTALELS 5 &, fcflis
HIE BB I 2 LTV =28, WAX for PRASTIXIZIE
MBI D 2 LR S LT, BB DR Tad
BEFE A — R Y > P OFRIAKN O FEM I EEE TR 7223,
FERTAEMI— M) v POEICE T, ~b U w7
ADBREREICRKERENDNH Y, WAX for PFASHMBE
DS EPFASsE 3B C& 5 Z &N ST,

2 LC/LC/MS&H4

LCS 1
: AB Sciex ExionLC AC
1 ul

i 0.2 mL/min

> W
fEn R

£

45BfES S It XBridge C18 3.5um (2.1X 100 mm) Watersfil
UF vy arEyy AT A KBridge C18 3.5um (2.1X50 mm) Watersfhl
B 7 LR 40°C
WEEE: (A) 10 mmol/L EEEET L = 7 AKIRIK
(B) 7Er=HFU

77 YT R 010 min B:30—90%
10—15 min B:90%
156—15.1 min B:90—30%
15.1—20 min B:30%

MS A
HEfE: AB Sciex Triple Quad 45000
A F oAbk BST 2 HT 4 7
AF ¥ ¥ AT MR

EFE=F—AF m/z
3¢,~PFBA 217 > 172
13C.~PFPeA 268 > 223
3C.~PFHxA 318 > 273
13C,~PFHpA 367 > 322
19C4—PFOA 421 > 376
1904—PFNA 472 > 427
1¥Cs~PFDA 519 > 474
5C,~PFUdA 570 > 525
3C,~PFDoA 615 > 570
3C,~PFTeDA 715 > 670
3C,~PFBS 302 > 80
"C,~PFHxS 402 > 80
3C4-PFOS 507 > 80
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72\ PFBA K UNPFBS D [EII 21, 5REHE100mL THRIT0% & th
DPFASSIZ LR TIEWENERTH > 72 b DD, WAXRLPRC-
O Etie L <, RRMEIGELNT,

IO DFERN G, 2K OB InL & T10nL D%
B ITIIPFC-1I, WAXK OWAX for PFASO\V N 7LD [ AR B —
b PIZBNTHIRHAKERD~ N Y > 7 ZOBRER
XA LN Dol —TF, BEEZ 100nLIZ 0T &
IRFEELD D72 W PFASs TR K RD~ N U v 7 2ADF
BrZTHZ RN ERST,

3 A5 — FOEULE
(a) Presep PFC-I

EE NI}
HAEE 1mL 10 mL 100 mL
HEE Iml@® 1mL®@ 1mlL® F#HfE [10mLO 10mL®@ 10mLB® FifE
p— | - fr— 13¢,-PFBA 89% 94% 96% 93% 89% 84% 89% 87%
—_ == 13C5-PFPeA 89% 89% 89% 89% 88% 90% 92% 90%
: BCs-PFHXA 86% 87% 87% 87% 90% 86% 86% 88%
S 3C4-PFHpA 90% 91% 85% 89% 92% 89% 90% 90%
13C4-PFOA 86% 81% 87% 85% 93% 86% 92% 90%
B3Cq-PFNA 88% 89% 89% 88% 94% 83% 95% 91%
13C4-PFDA 87% 90% 87% 88% 96% 89% 91% 92%
13C;-PFUdA 95% 91% 91% 92% 96% 90% 98% 94%
*C,-PFDoA 89% 86% 83% 86% 91% 84% 93% 89%
13C,-PFTeDA 86% 91% 89% 89% 96% 84% 85% 88%
13C,-PFBS 82% 90% 81% 84% 87% 101% 98% 95%
BC,-PFHXS 87% 87% 88% 88% 97% 95% 94% 95%
13C4-PFOS 85% 90% 83% 86% 93% 87% 90% 90%
WAX for PFAS analysis
by = (b) Oasis WAX
ARE 1mL 10 mL 100 mL
FHE Iml@ 1ml® 1ml® F5E [10ml® 10ml@ 10mL® S5 [100mL® 100ml® 100ml @ FHE
TCopFBA | 96%  91%  93% 4% | 88%  91%  86%  88% | A0%  44% 5% 43%
BCoPFPeA  93%  95%  91% 9% | 94%  101%  94%  96% | 68%  73% 8% 5%
BCoPRHXA  98%  95%  101%  98% | 94% 9% 9%  95% | 74%  T1% 7% 5%
BCoPFHpA  93%  96%  95%  95% | 92%  99%  93%  95% | 85%  88%  94%  89%
BeopFOA  97%  94%  95%  96% | 94%  95%  95%  95% | 78% 8% 9% 8%
BoPENA  94% 9%  100%  97% | 96%  94%  100%  96% | 95%  95%  100%  97%
SCoPFDA 9%  97%  100%  97% | 96%  106%  95%  99% | 88%  97%  104%  96%
YCoPFUGA  98%  91%  9T%  95% | 92%  9T%  104%  97% | 90%  103%  98%  97%
BC,PFDA  100%  98%  98%  99% | 88%  105%  94%  96% | 92%  103%  109%  101%
BC,PFTDA  98%  93%  98%  96% | 89% 9%  96%  95% | 8%  96%  102%  93%
Bcopres  85% 9%  95%  90% | 85%  89%  o4%  89% | 79%  81%  91%  84%
BCoPFHXS  88%  90%  91%  90% | 102% 9%  93%  97% | 8%  98%  106%  97%
BeopFOS  91%  93% 9%  94% | 99%  104%  95%  99% | 104%  103%  108%  105%
- N . .
K2 FHEHEIA—FVYSOT L) YHADBE (c) Oasis WAX for PFAS analysis
HHE 1m0 Iml@ 1ml® F5E [10ml® 10ml® 10mle FHE [100ml® 100ml @ 100ml @ F5iE
GCopFBA | 86% 8% 91%  87% | 91% 8%  91% 0% | 75%  73%  18%  16%
5 . . s s ) . . .
1w 22288 CoPFPeA  87%  89%  91%  89% | 4%  94%  8T% 9% | 7%  96% 9% 9%
32T bRYYORD =1 BCoPFHA  86%  86%  90%  87% | 9% 8% 8% 8% | 78% 7% 8%  19%
2 , . . , . s ’
IO [ ] e NS CoPFHPA  85% 8% 83%  85% | 90%  90%  &7%  89% | 9% 9%  100% 9%
AR O FIEIZHEN , & [EFE A FU P& VTR B, PFOA 8%  84%  87%  86% | 92%  89% 8%  89% | 82% 8% 9% 8%
BCoPENA  89%  91%  91%  90% | 95%  90%  88%  91% | 8%  87%  96%  89%
= =R S - S 3 o
BAITV, REBEHIRICY a7 — b 2L T, ZOE oo an o om o | sm sm  swe s | sow s o sow
- BeopRUGA  112%  107%  112%  110% | 98%  94% 5% 9% | 85%  89%  93%  89%
H < > - ST SR E-
INRZRDD EFRIDLBVIT/ o7, PFC-11 TIXEBIE  corrom % osn oen o | os%  sox  ss%  sox | s sm% oi%  s7%
. . ey BC,PFTGDA  100%  92%  102%  98% | 95%  95%  93% 9% | 8%  95%  102%  95%
ImL & M OmLIZ 3BT s "9)—’\ ToVas—ro IE[LW ﬁﬁ)rft"] BC,-PFBS  80% 84% 95% 86% 83% 87% 86% 85% 50% 73% 80% 71%
- SCoPRHGS  87% 5%  91%  88% | 89%  91%  86%  89% | 84%  89%  99%  91%
o) S Enw S - = o o 9 9 o o o o
90% TH 1, HEHEREDO= ) v 2 DB IMEFR I I sowrros ss%  sew 93% 88% | 90% 9% 91% 91% 84% 90% 9%  90%

otz 728, REHE100nL 2 PFC- T TR L 7= ik
RHBIT 2 AR - 12728, /P OFE RSy D /i
BA~OAWMEBE LT, MEEEM LR, —7H,

WAXIZFUBHE ImL & TN OmL T X T DY 17— h DEIL =R
HHI90% TH Y, REHRD~ NY v 7 ROEBER/NE
Do T2y, BEHEZ 100mLIZ T~ % & IRFEEL DA 72\ PFBAD
FIN R0 %ITIET L, = U v 7 ADOEERHZ LI
72o WAX for PFASTCIXFUEIEImL, 10mLK OM00mLIZF0>
TV a7 — FOEIERKIN% Th oo, RELHDOD
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¥ O TR K OPFASs 3T I3 LTV 5 DIIWAX for
PFASTH 5 Z L & Tz, ARIOFIEIC X 2T
FRAE (MDL) K OVE & FRRME (MQL) A #R41T7~7, #lBHE
100mL&E i35 Z L2k Y, ng/LOA—F—F TMILE
T B2 ENAREL o7z,

36



<HX> WHGRHKPOEHRT YRELEMITIHESD
RV ADEEBRBOI-OOERD— ) v ODRE

#4 WAX for PFASOMDL B TAMAL

MDL (ng/L)  MQL(ng/L)
PFBA 2.5 8.2
PFPeA 1.5 5.0
PFHxA 1.7 5.7
PFHpA 2.2 7.5
PFOA 1.0 3.4
PFNA 1.4 4.5
PFDA 3.4 11
PFUdA 3.6 12
PFDoA 3.3 11
PFTrDA 2.7 9.0
PFTeDA 2.5 8.3
PFHxDA 4.1 14
PFODA 6.9 23
PFBS 2.7 9.1
PFPeS 1.8 6.1
PFHxS 1.3 4.5
PFHpS 2.6 8.6
PFOS 2.1 7.1
PENS 3.4 11
PFDS 3.0 9.9
PFDoS 3.7 12
4, FL

PFC-TI, WAX} OUWAX for PFASOEEAEH — RV v
ZHEALT, bV v 7 Z2ANELEEN TV E058R
HAKEELOFTLEL 21T 5 &, PFC-TT <WAX<WAX for
PRAS DJIEIT i TR K T D R Ay SR = S Tz,
T2, KEFA— Y v DI L D ETLEE ORAEIER D
~ R w7 A0, FEHEA Il & OV 0mL CIEERE
WZIEHbgnolz, BBHED100mL TIE~ MY v 7 X
DOFBIZ LY, RFEFDOD 72V PFBAD [ELER DR 23 2
LAVTEDS, WAX for PRASE HW=35A1%, MO EAMH A —
U LR LT, BREREISELNZ, Zb DR
s, BEREMILG 55 HKEREL D AT I I @M 7 — B
w3k LTWAX for PRASEEAHTHZ LT, ~hU v
AN R DB R TE, oEER 25 2
EWIRIBENT,

5. HiEt

AW BRI SR A HEEE [R50 b DPOPs
KO DEGEE D12 H FZRE DR TIE M VR I 72 0R
HPFEOBFICB T 28198 (JPMEERF20193004)
DRI FhE LTz,
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