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Rl T RERRPR T A AT 5 2 It 72 83 ~ AR RS B W B bt 75
AR ABtJPIRESI0A (112) FEA i R 22 TE U SR 1T 5 43 e BRI A A 1
JGAEIET G (T 2023 BB ) > BREER T A LIEREIRSN - TRHA
SRE IR SR R &8H - $RTT A B o bR fler I B B P e o 1N, -
SIMARKG 2 EZ MG SOERAT ¢

— - EremBLLELLEYE (Per- and polyfluoroalkyl substances, PFAS )
RE A G /KB & SR EE R - FRET 2 LR R B R A
pnd o AR ERGE - (F FHBEE S M4 RN R - U
AEFTIRET T PRAS fgflBigi s - DIEE B IREEHY BRRIETE -

T EFE R PRAS N EFRFAM: - A BN SR R - T
FEFE T A Y PRAS - 1 B AT (B Y & AR s St & 1
NGER - BRI B2 F S At e R AT I H AR B R ila DA T i
HrEE A PFAS &hiaHER - i B RiTsZ BT AR AL 704 » HUEHAR
A DB b i B ATAR T - AR BN Al gE AV B R 544 -

= HrERHIR g e LATEEY)(Total oxidable precursor, TOP)z s ] LIE
1& PFAS RFil§EY) » B R Aise St sr R B i - DU Ry
P A » SR b Ry DR E Y R (L&Y - HAl TOP 555

FAIEpR N SRS B R R H Al S B
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= HHY
(HTTEEFRBEALY) J° 2001 FEi@l s 2004 FFAERY - B—THRKIREY - 5
FEOREE N EREANIRE 2RI T & B A FNRFA AR5 IY) (Persistent
organic pollutants, POPs ) HJ5Z% - POPs ¥ AL S ia B R /) ~ Byl -
HFEAERAGE ~ 35 ~ 178 ~ (g~ ORIy 7 YA BRI 2 ZAHR -
N FEEE Y% POPs » Wi v] 862 FIEKII E R B2 - POPs HYRFIE:
BFRENE - Bl - AR - WEE AR - JKNVEY eV T R EE E
BIESE AV B AAE R RIS | - AKIERWIREE 12 (L2 {HE 2009
AL M EA S - SEIU G LEN A& (Conference of the Parties 4, COP 4)
(2009) Rk orlEhEls (Perfluorooctane sulfonic acid, PFOS ) K ELEERER
& 8 e bt g 8L (PFOSF) » [RA] T HAE Y - COP 9 (12019 ) s &= 3l ¥ B&
( Perfluorooctanoic acid, PFOA ) K HARRE( &5 AN A% > COP 10 (2022)
HIJZE 456 O Jsehsls (Perfluorohexane sulfonic acid, PFHXS ) HEPEFIMHELEY)
(NELERI{HH ° - POPRC-19 (2023) Hiibi C14-17 FUL AR R 2 H LIS
WA LER AL Rl LAERE TSI N Al (E FHAVER R B LL SR 2025 ARy
COP i 3% * -
EIRIREE b (iR ibarT ) NIERTE S EE A 4THERS - REfRE L POPs
Tty > FREREY 84 4F 8 H IR/ NH - SR TR AR ~ SRS

- et

% &5t 2K (Polychlorinated Biphenyls, PCBs ) ~ 252 — it ( Polybrominated diphenyl
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ethers; PBDEs ) -~ A& %% ( Organochlorine pesticides, OCPs ) -~ % &%

4

(Polychlorinated naphthalenes, PCNs) ~ 75 R (Hexabromobiphenyls)Z POPs
2 ST R ETE 5% (gas chromatography/high resolution mass spectrometry,
GC/HRMS) 7p#irfiila - W 5 RE] 94 LR R UEE TR = - &R
fax PEA ) E BT S A AR - St L e B AR Y E (per- and
polyfluoroalkyl substances, PFAS ) frfy) 4% 3=tz ( Perfluorooctane sulfonic acid,
PFOS) - & %% (Perfluorooctanoic acid, PFOA ) B4 2% (Perfluorodecanoic
acid, PFDA) rifriseity » WAF4ER st 37 AMEA I 578+ hete IRl -

FTFAE T EREIPR POPs BFTEIEY ~ Ay s R R SR bt FE iR - IR ERER
bFele (BUNRERARE) JRE S04 (112) SRR S rd 281 756 43 R
% (BMb) FAMAR SIS & (G5 2023 EYFE) - R U E

AHTTAERERS N » TR RE A SR AU e B 5 2 868 - ST T AR e o sl aitz B

[ A e oy N



A~ e

55 43 JE IS LR A M A5 A bita T & (The 43" International Symposium
on Halogenated Persistene Organic Pollutants ) ( ffE 2023 & B EFe ) i 112 49
H 10 & 14 HiNa R B E v e ez 0 (Maastricht Exhibition & Conference
Centre, MECC ) (#4nfE 1) 217 - 2023 M EFF G EWEMHIE B
http://www.dioxin2023.org » HI4EUEF ARG %NS, - HrP e & E i i
s AR T ~ UL HE - AT 2P0 & ~ TREEERISHVTE ~ W ET e IR
ZAEROEIE - AERREREGREE S H o W 8 HE 9 A8 SHELAR
Hh o RERGEEL 40 [ERZRAVEIEA LBIE » SRAVEMSCHEEUE 400 55 > H

th 225 [ Ry LIBHEER - HER 175 fm BB Eer -

1 KereriiaiRg Maastricht Exhibition & Conference

Centre (MECC) E&E a0
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CEFEEE L (EEEEEm S 1 (EREsE St ) 2807 > 408l 3 EdfE 4 - [P

HAE(E MECC iyt —1% (Level 0) -~ HArEEE G CHERERAITE—EK
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[ 3 REHEEE

‘ WELGTON Standards fo

Environmental Testing & Research

LABORATORIES An added measure of confidence

4 EesEERH
T AW G hRE S EEE S (B 5) o REGEH » WASHFBONE R A -
TR IR B AV EAS - AN g UEEERGE T U BRI AN EsEE (
6-9) » 435I F Prof. Dr. Greet Schoeters ~ Prof. Dr. Emma Schymanski ~ Prof. Dr.
Heather Stapleton B Prof. Dr.Veerle Jaspers » ZEE A2 9EI ” — R EEYE
HY3E H AP & R 9T AR & B & 12 B [m] o S Y B PR R 44 22
Schymanski i +-55%: » Br—H&ERETESRIS - A S B A AR

SEAIE TR -
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7 5B R EEE S Prof. Dr. Emma Schymanski ([ BAAE KRBT » B
%/ B EX \ jees ] X = X
ERIAEYEET L (LCSB) BR(LE&ENE (ECI) /NMEVEE A - BIFEA

IR EH AT E )

Current Wristban@alysisﬁverview

.

=19 = g g £
B RAKGH ke Prof. Dr. Heather Stapleton (A5 ASHE AT

ER PRI LB R R BRI R )
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Past monitoring activities L J

n organochlorines (DDT, PCB, dioxins, OCPs)
vidual / population effects

VUK A & E g2 Prof. Dr.Veerle Jaspers (M 3E(T{ BN IR 4 e
BN a=y,

* MECC {EAT & - {e(E1a B R Sy SEIs A A - TR Bt T5e

R EASTE IAR ] DA B R KRR T E - A GEBFEE B MHEETE
TEAERENYERE (Mabi Hotel Centrum Eil Novotel Maastricht) - S ZA3E @ FE & B

WEEA—CE > HAEE  ERER BT EREERRS A —EE

B FEEWEEE] -
VO ~ AR EEF G i LN TS 24 KB > @A E 1> Hp2Ef 2

BeEYIE (PFAS) 2 HAiE amAlb e i B 2 HBRE 5 ) 2 — - BEH RN
& PFAS J58iE H B AERRE > &) - KSEERE BB K

i PFAS » (HIE L EYIE H BV i Py EE M C RS AR E - ') -
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{EAL AN ARG - BEE ¥ PFAS RFEEFENNIFTBAGKS - it F+
Brifesl - A REHEEDHIFERIRN T (F - fil8% OECD 2021 %E% ° - PFAS &2
o AL (-CF2-) siem HAEE (-CFs) > HIiY PFAS FE &SIk 2

ZNERH - —EE{EHGHY PFAS (2@ iz (PFOA) ~ @ ¥kl (PFOS) I

ER O (PFHXS) ) EEHRNERAM - £V REEEEEEFN T

£ CHrEstREALY) 22 7RSS -

Advances in the (bio)remediation
of POPs

Environmental and human
exposure to plasticizers and other
consumer product chemicals
Environmental Forensics
European POPs monitoring

Fate and Transport

Fate, Detection and Analysis of
Chlorinated Paraffins

Food contact materials
Formation, Sources and Control
Human Exposure

Legacy and Emerging Flame
Retardants: Biotransformation and
Toxicity

Legacy and Emerging Flame
Retardants: Occurrence and
Exposure

Levels and Trends (Abiotic)
Levels and Trends (Biota)

Levels and Trends (Foods and
Feeds)

Per and polyfluorinated substances
(PFAS): Occurrence and exposure
Per and polyfluorinated substances
(PFAS): Toxicity

POPs and microplastics

POPs in developing countries
POPs in polar regions

Progress in Methods for POPs
Analysis

Risk Assessment and Risk
Management

Screening and identification of
novel contaminants

Status and Perspective on Waste
Management of POPs

Toxicology
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T~ AR EE AT ENZE AV E” An On-line SPE LC-HRMS Method for the

Analysis of Per- and Polyfluoroalkyl Substances (PFAS) in Soil”> EIEZ2E1 %

2HERA YRR FEEEY) (PFAS) 1E L0yttt 7 E Ly

AR 57k > SRR e EEIMHEEAL (On-line SPE) FIRAH AT HE = AT

B (Q Exactive) MR » %07 LSRRI 29 7 PFAS » 4

J& 7 (R [EIREEERY PFAS: perfluoroalkyl carboxylic acid (PFCAs), perfluoroalkyl

sulfonic acids (PFSAs), fluorotelomer sulfonates (FTSAs), perfluoroalkane

sulfonamide (FASA), N-alkyl perfluoroalkane sulfonamides (N-alkyl FASAS),

N-Alkyl perfluoroalkane sulfoanmido ethanols (N-alkyl FASEs), and N-alkyl

perlfuoroalkane sulfonamido acetic acids (N-alkyl FASAAS) - A#fFes4T 11

{# PFCAs- 8 {f PFSAs-3 {f& FTSAs->1 {f& FASA -2 {# N-alkyl FASAs, 2 {{

N-alkyl FASEs > £ 2 {[& N-alkyl FASAAs - faHifR[E £ 0.041 2 0.098 e/ 1

v (dw) o BRI G PEEICR By 68%Z 118% » BVE VR AnH TP

H[E[R By 60% 22 135% - BRIk VAR 22 54 5 73 EE (RPD 26 ) ${EHL 9% -

ST AR B AL B BRI RI(E Ry 14.3 7388 > pThE IR T LI

PFAS HYZER ~ ZIhREMBT R ER T o ATEERAER B FAF 2 -

C FEEESELOE ¢« affinisep A SRV A EEE 28 AttractSPE® POCIS —

PFAS (Polar Organic Chemical Integrative Sampler) & —7f& B i ks HI 7K o

PFAS Hy#iBh=UPies - MR ISR SCAE N R JEREMIA Z A - JERe i

11



W EAE R (A A ] (I8 10) - PRARET - R PRSI K iR T - A

R B 1 R = e © ATRERENT - JeiRfefTRe POCIS » 2%

BRSER LA SRS o /0o B R E FERERE » ORI AT FIE A (8 Y 2 T

EF 7=y SPEEE (Ha—ERE) - #H 2 27 iR 4 2713 0.2%

NH,OH I 7e 4225 L - WifEERERE T DL 8 27 i itz 30 gl 728

i

0 - BRI E & DURARET R VB SR R AT - SZ 2K HES Al A AR

% 13F/KF PRAS » I HAE 7 RN 23R BAFHYERYE - 1R 4T A] DA 8 (5 P %A

BB SR AR KEE - LCTech AEFRHE A ENRGEFACEE (B 11)

Bl HRZ B fnfarg (EU 2022/2388 » EU 2022-1428) DUAR &R b

iy PFAS - JrHERHER /KI5 < (EU 2020/2184) S35 - BREREKHIZKIE

SHEE T 20 fE PFAS BVSERIAIRIE By 0.1 pg/L o Zastthi o] FR SeRE T

PFAS fhnpipa - EFETeH ~ 5+ bEER4E - =T FTHOA [EAHAYHY PRAS fgfll -

3 FE Y B KR & iR E ey AT E & PFAS fg0H - Thermo Fisher

Scientific /N S]FEt—(E 7] DUETTE iR EZ 0 Rack 2B ([E 12 ) K ## PFAS

N BKE SRR - aTRefE EAGRAE TP BT I AE PP BRabill - KRR

oA S0% B KR T - MR AR TR R AT R - R AT e D R

PFAS IR mmfUAE BRI FREEK - WS & gL Cape Technologies

Fysh{TH Robert O. Harrison f#-t-ifam—ittl 0y B EHEECAY RN (E

+ CHE T B B T P9 2 92— T BB (Phthalates) & » PRI 280 M

12



RS RZ B AT (5 57 i (boundary) BHE - IIEEHEMIZKR B sk & T-HY S5 1R

@A -

o~ = 2 \ Uper ring
k4 ‘ Uper membrane
. S e
c c S b
\—/ Lower membrane
T — ™

s - , . X
Front side Back side Whole Pocis & - .,-:-'7} ower ring

11 LCTech HENZEHUBAEIEE
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13 Cape Techologies F&M:my &+

SHSCE R EIILE 5 S5 - B Ak TR B — e 2 RS A
SEWVE 2 SR » LRI B LU A B ERE A 1 T S i -

(—) s PFAS

EFPEL T 4 BOBEEEGA GERIEE 4) 4 PFAS S iz
A0 PR B A 5 FF 2880 PPAS W (AT LR A 880 PAS < %5

PRAERT > JENTARAR h oy BB B 1 PSS SRR - It iE b &)



TR EERTAHES - DIEER P IEMERANIE B EMT o DUT A%
IR

5 1 B2 E 1Y German Water Centre Finnian Freeling % A\ 28820 =82
W% (Trifluoroacetic acid, TFA) SRENIFE > =@ LERIREE T & TEAERE T
AL AN OB ENRI5HY) - AT  TRA FbBRGHI(E RS 0 -

FHEDRAIEEEREE T TRA RERY LT - B e 8 25 58 05 F B E FERE R 7R
7 TR TRA > H TRA ALl AR St - AR iy RAR LU TH
s TRA SRS I0 > (B YR 2 5] TRA ZRE55 [EEEHE - fR¥% OECD #Y
TEF:  PFAS HE TFA IR B TRA fERERNERE S & Y RIS S 80%
NI 8 P R T b AR R A B AR TR OB A HE T o0 > DL T A% TRA FEHE
VITHRIE ~ BREIEEAIFHEBES - HFET570A © & 0.25 sudl 2 iEate ~ 155
NGB AT YR A —{E 15 ZFHHVEARE (PP) B oE T TRl —
ERIALE (IS) - Z&H1A 0.8 ZFHIEFA 0.8 ZFHE4I/K (1% (viv) H
B%) - (EHZEZETES 15 08 - FHETEZ B 15 70d - EEe0 (1597
#4700 g) 1% - HLEERERSE 55— 15 2T PP B OE S - R
PRI BRI 4R {9 R DB L 2E R « SHZHW Y TRA M T /A {sd A Bk
FASHEHTEE (1C 5 Agilent 1260 Infinity 11 LC £4% ) il & T B i R il
Z (ESI-MS/MS ; API 6500+ Q-Trap » Sciex ) -~ fEfEYIHHY TFA JEEEE] 13

(s FIRBSI/KHETT 5 EfiFE > LUR D 1&4E 1IC-MS/MS 3 YAV ESUE - BH5%

15



GEREUR | R AHME IR AR TRA B EANFZE (dw) EE+2
B tre/ oo 2 - BOMILIBERER AR TRA REHEE 25 flvd/T5¢ dw
(BUBEAE 7y £ 1989 ; HUEEHTEL : Berchtesgaden NP ) % 310 £ 52/ 52 dw(2019;
Solling) ZfH » fEFAMAGHYIEF T3 RE=HIRE - #ERE 160 (/T
7¢ dw (1991 ; Saarland conurbation) % 1100 f# 52/ 5 dw (2020 : Saarland
conurbation) - 2K Saarland =V HHECEEZR AN TRA JRIEAE 58 5/
T5d dw (1985) F1 960 {7/ T dw (2021) Zfi o FEAHELEH R EHHUER
B H RS BITATR AR RS & - #EE 67 fWze/T5¢ dw (1992) % 760
(/T 5 dw (2022) Z[H o BEATHFTEYIEE  TRA 1Y EEAIFZE KR
JUkE - FERTA ATAVIE I AR TR AR E] T TRA > HATHIRT AT HvE YA
EER TRA HYSEEBHRBETD » S B AT TRA SR =580 IIgiSs T
HURBON (EU-28) v 2015 1% i H & & 5 )7¢ (Hydrochlorofluorocarbons,
HCFCs) ~ & % J5E (Hydrofluorocarbons, HFCs) - & & /& (Hydrofluoroolefins,
HFOs) 1 4, & &, /& §7% (Hydrochlorofluoroolefins, HCFOs)lfi 4% Hy A . &k
TFA HYERUEAN - s b/ AR B — UL B HFOs » RARZEFEAR
t TRA B BN R PR S S A
% 2 /=B Restek /4] Mike Chang A\ SR RIHMNKGH (CLF]C4)
PFAS i3 1 772  FE T B FHZK AT EER FH 7K Y LC-MSIMS 7347 - K8 PFAS

WER AL RS PRAS MO BRIERITHIESE - (B2 R (e

16



Fragsea i o BF9C 545 B4 Hr{sE F Waters Acquity 1-class UPLC £ Xevo TQ-S
= B URKE S A T R E A LAY B 71520 (5 Restek 1Y Raptor Polar
X EFRE (50 x 2.1mm > 2.7 f§ok ) #E17FE C1 £ CA PFAS 73#7 - 12 E)HH A &
10 mM HIfE##0 0.1% HEORE &%) B8t B /& 0.1%H it 95:5 IV 2/ 2N
BErp > JE5TE 10 f8f - #ETT 85% B SERPIRRIEE 7 o o SRy 0.3 =T
Jr#E - FORVERIE 40°C - 45RBUR 2 HE AR E (C1-C4 PFSA) AYSRI4EHD
[ 2.5-800 ppt; 4% ] [z (PFBA)FI4 & ekl ( PFPrS )i #i[E £y 5.0-800
ppt » TFA HY#E[E Fy 20-800 ppt - FHERTR TFA £ B AK R IFAE - JRAEH
B4Ry 120 % 500 ppt » RZEEAKFPFAE H Al B L =FF el (TFMS,
C1PFSA) - il HAE 18 H ACOK i HIE HLm e (PFPrA) - HIERHY SR /K
KR EH TFA « RUTSCENL T —TEEBEESTHY 704 - iy R S A

PFAS iytgflife it 7 —FE ] SERY A 504

17



(C2)
PFELS

(1)
TFMS

(C4)
PFBA

PFPIS QY

PFBS @

©3)
PFPrA

M4PFBA

()

M3PFBS TFA

-0.00 0.50 1.00 150 2.00 2.50 3.00 3.50 4,00
Time (min)

Fig. 1. Chromatogram for C1 — C4 PFAS analysis of 400 ppt standard solution

14 {#F Raptor Polar X & k:43 8 C1-C4 PFAS = JE@ffifE| ©
55 =75 B1E2% SGS [ Bharat Chandramouli £i2 Million Woudneh 2835 (#855 §#
PFAS fill 552 - MM PFAS Wit =@ LM (TFA) ~ AFEARE (PFPrA)
LR =5 ekl (PFMS) FI& & Zbitdls (PFELS) R4 & bk
(PFPrS) o i2 bl 2 (M ABRIEAAE - 40 TFA KEEHSE (HFCs Al
HCFCs) HYASR[IEME - PFPrA gk &4 22 PRAS HYIEf# - 55 PFMS {£
A BRSO R R BT R - IRE A BRI R PFAS Y
LC-MS/IMS J7 23 # RN i s i PFAS » [RIEEZIST B R R B 0 Bie
— A PFAS §9770% » (8 F [F iz 2 7% R /8 AU 2B T & 1Y
UPLC-MS/MS 7574 » A HIZKEE Ry 5 Tl G 5 PFAS » B[l TFA ~ PFPTA -

PFMS ~ PFEtS F1 PFPrS - 3% 77,43 M anE Fy 1-20 ng/L > iEksTEL EPA 1633

18



AURHZS > A LITE EPA 1633 AYE A B D SR T S B A0 i PFAS 25
A\ TR ERY LC AE - — TR RO R EE TSGR E L (Waters > Atlantis
Premier BEH C18 AX) » S5—fd 273 R & HILIC 1+ (Restek - Raptor
polar X) - iz ] Waters WAX SPE ‘& [FEFEAL s 22 BV FALIEN 45
REUR  (EHBLSEE] EPA 1633 JiAthailnyfRe: (& 15) - Bo&#ray
LC-MSIMS 57k » B T ¥aEIKEY E ZWMS/ BT EER (n=5) AY[EIERE
F5 76-106% » RSD 1B fy 0.8-2.4% - iZ 72 f4E EPA 1633 H 40 18 PFAS HY
T RIDL R 48 S b FTEEYEEs (Total oxidizable precursors (TOP) assay ) M4

R (AEREET) -

MAKING ULTRASHORTS WORK WITH EPA 1633

Preparation = = -
= Sample up to 500 mL * Use of multiple transitions/ratio
- Spike with isotopically labeled checks for interference

standards : monitoring
« Use of Weak Anion Exchange B o

. : pH Adjustment to 6-7 A = Use of injection internal

@icouszptl Adus (WAX) cleanup for all analysis standards for surrogate recovery
» Use of dispersive carbon monitoring

cleanup
» No Evaporation of 1633 extract
« Portion of extract evaporated to

dryness to remove ammonia

Isotope

LS Pre-Preparation iluti i
Dilution/Surrogate
Standard Quantitation
v Dlo!in 2023 __SGS_

15 Dr. Chandramouli #&£2 F fEE N A

S VURS By Waters /5] Kari Organtini B2 Ken Rosnack 253 » %% 7 —f&{EH

ARz EE T3 R S =UVE T (XBridge Premier BEH C18 AX) » HA[

19
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SEAF T R RSN EE RO PRAS - BB SR EIER RS 5 iRt - Eihs
BRI pPR B BB ~ DI Meuh - SRR - SATEAUR - ot K HEROK
F7KHERUK ~ /KRR R FE B 50K - PRk ant iz ie ASTM 8421
HEITHE - IS Z 0 R 5 2 MEaE HIEE - Bt UBE S - I
IB&1% > L LC-MSIMS 73#fr - GEREUR R &5z C18 AX EEEEAH PFAS
{EEVIRIR2EE T3 - BRE R 0 T SRR R s PFAS HYZ R RCR
% fkiE C-F HRENE C2 2 C14 (R EF R ) #Y PFAS gl - (EHIE 574
T T 1L {EAR E R KRS AR G AU R THY il 2R e R LAY
FakaH#E PFAS (TFA > PEPrA R PFPIS) - HREESE (% » N IR {T)

A LRS- g8 Organtini {§ HH#ETHER ORI G (18 16) -

Revolut|
N next gel
N cyclicio
[

16 Ei Dr. Organtini 55 & 52

20



(Z) BRFHZKH PRAS BERECG

R TEIE TR CE S ol (GERMIE 4) NARMT

EXHK R ARSI ARSI B — 2R » AR VR TR RREL 2-2.5 7 - 241 > H AT
ERFZK R EEL AT E 5 bR PFAS JHTEIREK - AL » IA DI R Z R AR K
I EE 7 R BF 38 FTREE AN R VAR /K R BE % 77 % - Sustainable innovative
drinking water (SIDWater ) 513 12 1 4 GR35 Hr T A1 T AR BB AR A 25 B
PFAS - HECRAR FH/K HERERY PR M - kGRS Ak R B o - T &
dfE i T TR B /K IUfE PFAS (2 PFAS) HYHTR{E R 4 ng/L - fRE 2021
A 200 BN EETHNKS PFAS 288 4 ng/L - K -
HE D) 5 BB & T FRE R AT ER A /KR BR AR 7 28 DA KRUBLAE /KR [
FH - SIDWater ¥ —F& FI A 8 FH 7K HEFERIEE A (0 FHAVERBE 4% BFESORE
JE (NF) ~ #0235 (RO) B~ JERS#E - BALREALRITTE - FERHEE
F NF ~ RO » AT LUK} PFAS FRFE>98% » AR AT I ABRFH/KEY PFAS-free iEH7
W e [FIRF > A T —(ERAENY PRAS JREEIR - B IE— D AR S B
FELERHT TR - (A PFAS BAFUEDEMAIRTE - (8 RDER BRI
FIFZERIEARE PFAS EHRIEEAERE - 1ETRHHEN PFAS B85/ 2k
ABERE<1%> PFAS EFRAVEEREE]>00% (R B —(EHH /N PFAS 55 »

AT LS E L H#ETT PFAS B - ZLR R IR A pa T 28t - BB — B Bl
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(FranfmEtEse (GAC) fHEE - ReRE & » FEECHEHE(LEELEAR Y
HE A2 B PRAS - DU € SRS YR FHZKERT

Feedwater Permeate

N
$ _PFAS  EF Foamate
Concentrate K~
=2 Foam "/ "’/
= PFPeA W
PEHYA aironly  max. cationic
" co-surfactant
PFHpA
= PFOA Air
= PFBS
®m PFPeS i u
m PFHXS " %
® PFOS air only % max. cationic
& co-surfactant

(& 17 SR ERE LA S B T BR8N 7K PFAST
(=) #EE(briEEY)EES (Total oxidizable precursor (TOP) assay )
TEFISHRIE FRA B E AL (FERM 5) AadEaial T
bR (PFAAS) IFTBEYIEERIE TP AT EIR % - X[ IR K PFAAS »
FHA 12 e i a7y ] RE A Rytih = BB Sni 2 A eiao I 2 - PRI HeM IR AT e (A
PFAS FEREIRIE T HILEE - PFAS SAEACHE AR ~ MR ZE R

MR ARG /K] (DWR) BRI RTRE &A PFAS HITSEY) » INILRZITFEr

22



A = (E AP R R (E Kk an - 2675 5560 EPA 1633 J57AME TR MnAl iz

M P in-house 48&(ERTHEY) (TOP) FE@EETT T > 4558~ * Pre-TOP
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Programme | MONDAY 11 SEPTEMBER 2023

' MONDAY AT A GLANCE

8:30 OPENING CEREMONY
Prof. Jean-Francois (Jef) Focant (Symposium Chair)
Prof. Michel Moutschen (Vice-rector for Research, University of Liége)
Prof. Ronny Blust (Vice-rector for Research, University of Antwerp)
Dr. Luisa Ramos Bordajandi (EFSA BIOCONTAM)

Performance by Solaris

Auditorium 1

9:15 PLENARY LECTURE
Prof. Dr. Greet Schoeters
Human Biomonitoring in Europe - Research Trends and Further Perspectives

10:00 Coffee Break & Exhibition

Auditorium 1

12:10 Lunch Break & Exhibition

15:10 Coffee Break & Exhibition

17:00 POSTER SESSION & BEER TASTING
1900  Welcome Reception at Rebelle (See information section)
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TUESDAY AT A GLANCE

845  PLENARY LECTURE -
Prof. Dr. Emma Schymanski Auditorium 1
Exploring millions of PFAS with FAIR and Open science

EXHIBITION 09:00 - 18:00

15:00  Coffee Break & Exhibition

1700  POSTER SESSION & BEER TASTING
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WEDNESDAY 13 SEPTEMBER

8:45  PLENARY LECTURE Auditorium 1
Prof. Dr. Heather Stapleton
Silicone Wristbands: A Wearable to Support Research on the Personal Exposome

9:30 Coffee Break & Exhibition

EXHIBITION 09:00 - 12:00

14:00  OPTIONAL TOURS
MEETING POINT: REGISTRATION AREA AT THE MECC AT 13:50
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THUSDAY AT A GLANCE

8:45 PLENARY LECTURE
Prof. Dr. Veerle Jaspers Auditorium 1
Canaries in the Coal Mine - Birds as Sentinels of Pollution

9:30 Coffee Break & Exhibition
10:00

12200  Lunch Break & Exhibition
13:30

EXHIBITION 09:00 - 15:30

15:00  Coffee Break & Exhibition

T

17:00  POSTER SESSION & BEER TASTING

19:30  Gala Dinner at Chateau Neercanne (See information section)
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An On-line SPE LC-HRMS Method for the Analysis of Per- and Polyfluoroalkyl
Substances (PFAS) in Soil
Yi-Ju Chen'?, Yu-Lin Shih?, Yuan-Jeng Hsu!, Angela Yu-Chen Lin?
! Environmental Analysis Laboratory, Environmental Protection Administration
Executive Yuan, R.O.C. Chungli city, Taiwan 320. yjchen@epa.gov.tw
2 Graduate Institute of Environmental Engineering, National Taiwan University,
Taiwan

Introduction: Perfluoroalkyl and polyfluoroalkyl substances (PFAS) are a diverse
class of chemicals that have been widely used in industrial and commercial
applications including in cookware, carpets, textiles and leathers, or used as lubricants,
surfactants and firefighting foams since 1950.%2 PFAS have aroused concerns owing to
their persistence, bioaccumulation and toxicity (PBT properties).>* Due to the
complicated interference in the soil and the low concentration of PFAS in soil (about
ppt to ppb), the development of appropriate pretreatment methods to remove the matrix
and concentrate the analyte is critical. In this study, we established an automated
pretreatment process of on-line solid phase extraction (SPE) coupled with liquid
chromatography high-resolution quadrupole Fourier transform electric field orbital
mass spectrometry (LC/MSMS). A small amount of soil extract (1 mL) was added to
reagent water, and then introduced into the instrument with an autosampler. The
advantages of automated analysis can simplify the sample pretreatment process and
reduce the chance to expose to contaminants such as Teflon or latent perfluoroalkyl
substances during the extraction and concentration process. The method detection limit,
the average recoveries of quality control (QC) samples, the average recoveries of
spiked samples, and the relative difference percentage (RPD%) of the duplicate sample
were evaluated in this study.

Materials and Methods: 2 g dry soil was taken to a 15 mL PP centrifuge tube and
internal standard was added. Ten mL 50% methanol water solution with 0.5%
ammonia as solvent were added for extraction by horizontal shaker (400 rpm for at
least 4 hours). After centrifugation, draw 1 mL of centrifuged extract into a 10 mL
glass sample bottle and add 150 pL of 10% formic acid aqueous solution and 9 mL
reagent water for further on-line SPE LC/MSMS analysis. Introduce 5000 pL of
sample extract with automatic injection system. One pump was used to bring the
sample into the solid phase extraction column. The other pump was used to elute the

analytes adsorbed on the solid phase extraction column and then the analytes flow into
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analytical column for separation and finally into the LC/MSMS. The entire time for
extraction, separation, and analysis takes only 14.3 minutes. 29 PFAS includes 7
subclasses: perfluoroalkyl carboxylic acid (PFCAS), perfluoroalkyl sulfonic acids
(PFSAS), fluorotelomer sulfonates (FTSAS), perfluoroalkane sulfonamide (FASA),
N-alkyl perfluoroalkane sulfonamides (N-alkyl FASAs), N-Alkyl perfluoroalkane
sulfoanmido ethanols (N-alkyl FASEs), and N-alkyl perlfuoroalkane sulfonamido
acetic acids (N-alkyl FASAAS).

Results:

An analytical method for detection of 29 per- and polyfluoroalkyl substances (PFAS)

in soil by on-line SPE LC/QE was established. Twenty-nine PFAS including 11 PFCAs,
8 PFSAs, 3 FTSAs, 1 FASA, 2 N-alkyl FASAs, 2 N-alkyl FASEs, and 2 N-alkyl
FASAAs were able to analyze in one sample run. The method detection limits for 29
PFAS ranged from 0.041 pg/kg dw to 0.098 pg/kg dw. The average recoveries of
quality control (QC) samples were from 68% to 118%, the average recoveries of spiked
samples were from 60% to 135%, and the relative difference percentage (RPD%) of the
duplicate sample is less than 9%.

Discussion and Conclusion: The analytical time is only 14.3 minutes for complete
on-line SPE and detection of LC/MSMS and the QA/QC data provides the robustness
of this method. Twenty-nine PFAS including acidic and neutral PFAS were capable to
analyze simultaneously which means that a sensitive, versatile, and time-saving
methodology for analysis of PFAS in soil were successfully developed.
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Pollution Remediation Fund Management Board.
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i
- OMaterials and methods
f Sampling : 50 soils samples collected from industrial
and non-industrial zones in Taiwan in 2017.
. Extract sample : 2 g dry soil . .
- Extract solvent : 10 mL 50% methanol water solution
with 0.5% ammonia
-« Injection Volume (into online SPE) : 5 mL
- Online SPE : Oasis WAX Online Column, 30 pm, 2.1
mm X 20 mm
. Column : Thermo HSS T3, 2.1 x 100 mm,1.8 ym
«  Mobile phase : H,O with 0.2% ammonia
MeOH with 0.2% ammonia
Calibration range : 1 ~ 1000 ng/L
LC-HRMS : UHPLC with Q-Exactive

O Result and discussion

. An analytical method for detection of PFAS in soil
by on-line SPE LC/QE with total run time of 14.3
min was established.

. Twenty-nine PFAS including 11 PFCAs, 8 PFSAs,
3 ETSAs, 1 FASA, 2 N-alkyl FASAs, 2 N-alkyl
FASEs, and 2 N-alkyl FASAAs were able to
analyze in one sample run.

. Perflucroalky! carboxylic acid (PFCAs)
Perfluoroalkyl sulfonic acids (PFSAS)
Fluorotelomer sulfonates (FTSAs)
Perfluoroalkane sulfonamide (FASA)
S N-Alkyl perfluoroalkane sulfonamides (N-alkyl FASAs)
-+ N-Alkyl perfiuoroalkane sulfoanmido ethanols (N-alkyl FASES)
N-alkyl perlfuoroalkane sulfonamido acetic acids (N-alkyl FASAAs)

& The method detection limits for 29 PFAS ranged
from 0.041 ug/kg dw to 0.098 Ha/kg dw.
o The average recoveries of quality control (QC)
samples were from 68% to 118%, the average
recoveries of spiked samples were from 60% to
135%, and the relative difference percentage
; . th k

f the duplicate
7)
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O Conclusion

. PFOS and PFOA were all detected in soils from
industrial park and non-industrial zones.

. The detection rate of short-chain PFBA (C4)in )
the soil of industrial park were over 90%,
illustrating the use of short-chain PFAS has
become increasing.
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