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Abstract: Per- and polyfluoroalkyl substances (PFAS) are typical emerging contaminants with persistence, bioaccumulation, and
toxicity (PBT) properties. Female e-waste dismantling workers are at heightened risk because of their occupational activities. To
characterize exposure patterns and explore the potential of hair as a non-invasive biomarker, we longitudinally evaluated 24 female
workers via two sampling rounds separated by three months. Serum and hair samples were analyzed for PFAS concentrations,
compositional profiles, and inter-matrix correlations. Twenty-seven PFAS were quantified in serum (median total concentration:
108ng/mL; range: 42.8~228ng/mL), while thirteen PFAS were detected in hair (median total concentration: 6.53ng/g; range:
2.92~37.1ng/g). Perfluorooctanoic acid (PFOA) dominated both matrices, accounting for 47.0% of total PFAS in serum and 39.5% in
hair. Positively dose-dependent relationships were observed between contemporaneous serum and hair concentrations for PFOA,
perfluorononanoic acid (PFNA), perfluoroundecanoic acid (PFUdA), perfluorooctane sulfonic acid (PFOS), and 6:2 chlorinated
polyfluoroalkyl ether sulfonate (6:2CI-PFESA). When serum levels increased from the 10th to the 75th percentile, corresponding
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hair concentrations rose by 299.88%, 522.14%, 166.98%, 276.97% and 323.34%, respectively. In contrast, no significant associations

were found between current hair PFAS levels and serum levels measured three months earlier. Employment duration and workplace

type did not significantly influence PFAS burdens. These results validate hair as a practical, non-invasive matrix for PFAS exposure

assessment and provide critical evidence for environmental health risk evaluation in this high-exposure occupational group.

Key words: per- and polyfluoroalkyl substances (PFAS); e-waste dismantling; occupational exposure; biomonitoring materials
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Table 1 Target per— and polyfluoroalkyl substances (PFAS) and internal standards
REE T TET
et WY AR PESLAR e CAS 5 T JiAbe Akl
(m/z) (mlz)
PFBA AR Perfluorobutanoic acid C,4HF;0, 375-22-4 214.04 213 169
PFPeA AR Perfluoropentanoic acid CsHF,0, 2706-90-3 264.05 263 219
PFHxA AR Perfluorohexanoic acid C¢HF,,0, 307-24-4 314.05 313 269
PFHpA AR PER Perfluoroheptanoic acid C,HF;0, 375-85-9 364.06 363 319
PFOA LRV IR Perfluorooctanoic acid C3HF 50, 335-67-1 414.07 413 369
. PFNA TR Perfluorononanoic acid CyHF,0, 375-95-1 464.08 463 419
RIIRIRH N o
(PFCAS) PFDA AIRLE R Perfluorodecanoic acid C;oHF 140, 335-76-2 514.09 513 469
s
PFUdA ST Perfluoroundecanoic acid C1 HF»,0, 2058-94-8 564.1 563 519
PFDoA oy ] Perfluorododecanoic acid C,HF 0, 307-55-1 614.11 613 569
PFTrDA = Perfluorotridecanoic acid C3HF»50, 72629-94-8 664.12 663 619
PFTeDA 29T IR Perfluorotetradecanoic acid C14HF»,0, 376-06-7 714.13 713 669
PFHxDA 2T NIR Perfluorohexadecanoic acid C16HF3,0, 67905-19-5 814.15 813 769
PFODA A5 )R Perfluorooctadecanoic acid CgHF;350, 16517-11-6 914.17 913 869
PFBS AT IR Perfluorobutanesulfonic acid C4HF,0;8 375-73-5 300.11 299 99
R R PFHxS AR bR Perfluorohexanesulfonic acid CeHF ;058 355-46-4 400.12 399 99
(PFSAs) PFOS ARCE R R Perfluorooctanesulfonic acid CgHF,,05S 1763-23-1 500.13 499 99
PFDS BN AT Perfluorodecanesulfonic acid C,(HF,,05S 335-77-3 600.15 599 99
PFOSA AR BT Perfluorooctanesulfonamide CgH,F17;NO,S 754-91-6 499.14 498.2 78.2
4:2FTSA 4:2 SRR 4:2Fluorotelomer sulfonic acid CeHyFySO; 757124-72-4 328.15 327 307
6:2FTSA 6:2 G SRR 6:2Fluorotelomer sulfonic acid CgH,F13S05 27619-97-2 428.17 427 407
A K 8:2FTSA 8:2 G SR TR 8:2Fluorotelomer sulfonic acid CoH4F17SO; 39108-34-4 528.19 527 507
AR IR
. 10:2FTSA 10:2 SR SR Bt 1R 10:2Fluorotelomer sulfonic acid C,H4F>,SO; 120616-60-0 628.21 627 81
AR 24
N 6:2Chlorinated polyfluoroether sulfonic
6:2CI-PFESA  6:2 S04 Ik Al I . CsH,CIF (KOS 73606-19-6 428.64 531 351
aci
N 8:2Chlorinated polyfluoroether sulfonic
8:2CI-PFESA  8:2 SAUAilk A% . CioH,CIF5KO,S  83329-89-9 672.7 631 451
aci
HFPO-DA  NHISANSE KPR  Hexafluoropropylene oxide dimer acid CHF,,05 13252-13-6 330.05 285 169
i HFPO-TA NIRRT b = SRR Hexafluoropropylene oxide trimer acid C4HF,;,04 13252-14-7 496.07 185 119
PFAS(EAR 4,8~ A I -3H- A Sodium
L NaDONA C,;F3Na0, 919005-14-4 428.07 377 251
i AT ER L&) dodecafluoro—3H-4,8—-dioxanonanoate
) ES RS R =Sl Sodium
PFNOBS CysHyF19NaO,S 87-56-8 664.21 603 172

il

perfluorononyloxybenzenesulfonate
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) 6:2 I HUR T B R .
6:2diPAP i 6:2Fluorotelomer phosphate diester C6HoF2,05P 57677-95-9 790.17 789 97
H
) 8:2 IR IR B R .
8:2diPAP i 8:2Fluorotelomer phosphate diester CooHyF3,04P 678-41-1 990.2 988.8 96.7
H
A5 —4- LI ek Perfluoro—4-ethylcyclohexanesulphonic
PFECHS . ) ) CgHaF15KO5S 335-24-0 502.24 461 381
R R acid potassium salt
13 =3 13 13, o . 13, 10172817297
C,~PFBA AT R-1Cy Perfluoro—n—[1,2,3,4-"°C,]butanoic acid  C,HF,0, (°C,) 6 218.04 217 172
13C,-PFHxA A CR-Cy Perfluoro—n—[1,2-"*C,]hexanoic acid ~ C¢HF;,0, (°C,)  960315-47-3 316.05 315 270
3C,~PFOA ARERR-RC Perfluoro—n-[1,2,3,4-"*C,Joctanoic acid ~ CgHF 50, (*Cy)  960315-48-4 418.07 4169 3719
s - s Perfluoro—n—[1,2,3,4,5-"*Cs]nonanoic 5
Cs-PFNA A TiR-"C . CoHF 70, (BCs)  960315-49-5 469.08 468.01 423.01
acl
WEsEEY) “C,-PFDA AFSE-C, Perfluoro—n—[1,2-"*C,]decanoic acid ~ C;oHF 40, (°C,) 960315-50-8 516.09 515.1 470
13C,-PFUJA &5 MR-""C,  Perfluoro-n—[1,2-"*C,Jundecanoic acid  C;HF;,0, (*C,) 960315-51-9 566.1 565.05 520
13C,-PFDoA A5 HR-%C,  Perfluoro-n—[1,2-"*C,]dodecanoic acid  C,;HF5;0; (°C,)  960315-52-0 616.11 615 570
s . s Sodium CeHF;NaO;S  1585941-14-
0,-PFHxS A%l AL h-"*0, 5 ‘ s 404.12 402.94  84.01
perfluoro—1-[ *O,]hexanesulfonate ("0, 5
s e 1 Sodium CsHF ,NaOsS
C,-PFOS ARl FhehifRi-"c, 960315-53-1 504.13 502.9 80

perfluoro—1-[1 12,3,4-13CJoctanesulfonate

(&)
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B o N3 S A8 fE I . TR LS AR
WML i Ml 1SR AR 46 v T 2500 )5 23 5 1ML,
TRA7T-80°CUKFIH.2023 4= 6 H ,BFFEIABAXT B3 1F
TG AT T BE V7 RAE W I i) B T & 1
FEARFIE, AR ERE . AR IRE(BMI). kg
TARFERR Byt B WA A AT 15 L
g NI ST 3R 2 TN 2 AR 08 O (48.1410.3)
% BMI “E3IME 4(23.142.91) kg/m?, 3 TAEF R
(14.6+6.76) a.{E 4230 B TAE I 5 1HILAX 5 NATHRI
BRI R 2 2 N, E A4 ARG st 37 it LA
T AN 66.7%(16 N),ZKEEEY U 33.3%(8
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[ S 22 A0 B 22 1 A, T B W00 %38 B IS 5 AR IR
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T T Ak ) 5 2 B P AL i 300 2 S 1y O i P Sk
(A K B Ik 1~1.5em/ H B, 9206 e B Sk
Ui f¥] dem R BUEAFE &S 10 S in Btk 5T
A0 CHERHRY Th, i Ue w3 i, bR R T I 175 G
W08 R T I T S O AR 2% FHLPREI 0.1g Sk A K it
T B0, NN ImL EtAC A 20uL PFAS [1][7]
i & W bR IR & W (PC4-PFBA . PC,-PFHXA .
BC,-PFOA. "“Cs-PFNA. C,-PFDA. "C,-PFUdA.
BC,-PFDoA . "*0,-PFHXS. "C,-PFOS,100ng/mL),
T8 A IR I A, IR B /1) HEX. ACE. ACN
K EtAC,Z b ilie. 8. B0 W4YE. 135 78
w|AE A WE T — W4, % T 2000l
MeOH,—20°C T 8 [ 5t VR UTUE J B3 v 2 kA
i, £ LC-MS/MS %3 #7 PFAS.

1.4.2  MFEATAE 0 R E AR AW 5
TV Ak T 2 0 S B 00 25 S 37 ) 8 e 2 i 2,
200pL L FAE S 2 B0, 0 20 pl PFAS 1R
% N AR TR & W (PC-PFUdA . "C,-PFHXA .
BC4-PFOA. “C,-PFDA. “C,-PFBA. "“Cs-PFNA.
BC,-PFDoA. '0,-PFHxS. "*C4-PFOS, 100ng/mL)
Ji, 20 B ImL 0.5mmol/L [f] TBAS A1 2mL
0.25mmol/L ] Na,COs /KW, A SmL MTBE, &



7000

o[ F

VR E Smin, 8% VR A5, AE 4000r/min (R4 T &5
L Smin, 2500 5 T ZE S T8 1020 L
MTBE #HL 3 IR, & FE a0 S 2 R IR 42
1T, MeOH Jf5E 78 4 200 pL,fit LC-MS/MS 43 #r
1.5 AUZRIrHT

KH AB SCIEX API 4000LC-MS/MS R 4%
PFAS JEAT 434, B8 15 A g 257 P, S 958 A 25 - 2
(ESI-), it % FH 22 [ W A I 41 4 (MRM); L 89 4H N
2mmol/L /] ZBRAH (A AT MEOH(B), 5 Y it Hisf 1]
15min, Jii34 4 300 uL/min, #EFE & 5 pL, A 40°C B
JE Uk B FE P :0~1min,20%B;1~8min,20%~100%B;
8~10.4min,100%B;10.4~10.5min,100%~20%B;10.5~
15min,20%B. L& TS B WLER 1,5% 84l
T3 37 1 ik,
1.6 S IRE

TR 2 A FEOINARREA T s o6 107
TR AR ) BEREAE H N — AR UE L T A%
JREPE LA 10 MRER AR P2 (A, AVEAS LR 1)
V5 G B Sk RRE S RN 2 (9 H bR AR 2= T T3
AP R AL, & B G R A T 6 A
LIRS IE i 2 AT o o v fl 2 ] 05 R A Sk
FAEL r>0.995 M35 AE S AR SE IR~ F- 34 [l 26 Y
M 70.0%~104.0% FH X} hrHE i 22 (RSD)<20%. Sk K K
it 0B 5 5T 1) 1 g [ R Y L Ol 70.0%~152.2%,
RSD<25%. £ Hi B (LOD) & oA F& )7 % 11 119 °F- 344E
T LAFR T 205 1 RF b HP AR W0 281 1) A5 Tl 2 B 400 e 1A
ZEM) 3 A 0 TAERE 25 R i A AAS U 21 16 2 A
1,LOD 5E XA 10(S/N=10)F5ME L2 26 2 g T
&) LOD.

£2 IMiEng/mL)F1k% (ng/g)F PFAS BIHE H (%) FiRE
Table 2 Detection frequencies (%) and concentration ranges

(ng/mL for serum; ng/g for hair) of PFAS

wEY) KR FrhER%)  HE Fleic]
PFOA 0.096 100.0 13.2 0.68~187
PFOS 0.024 100.0 107 0.06~41.6
PFNA 0.023 100.0 312 0.64~93.0
PFUJA 0.019 97.8 399  <LOD~117
M 6:2CI-PFESA  0.035 69.6 0.73  <LOD~4.87
PFDA 0.027 67.4 1.14  <LOD~10.6
PFHxS 0.021 58.7 075  <LOD-~7.12
PFHpA 0.277 56.5 0.56  <LOD~9.51
PFHxDA 0.023 522 6.08  <LOD~99.5

5B % 45 4
k2

HEY RiHBR KRG TE Ju
HFPO-TA 0.007 50.0 0.05  <LOD-~4.46
PFPeA 0.021 45.7 <LOD  <LOD~0.95
NaDONA 0.011 413 <LOD  <LOD~8.71
PFTeDA 0.013 34.8 <LOD  <LOD~3.23
PFBS 0.005 30.4 <LOD <LOD~2.74
PFTrDA 0.024 30.4 <LOD  <LOD~6.46
8:2FTSA 0.001 283 <LOD  <LOD~5.60
PFDoA 0.031 26.1 <LOD  <LOD~12.7
4:2FTSA 0.003 21.7 <LOD  <LOD~0.06
Mi#%  PFECHS 0.002 21.7 <LOD <LOD~1.77
PFODA 0.044 21.7 <LOD  <LOD~4.56
PFOSA 0.008 19.6 <LOD  <LOD~6.05
8:2CI-PFESA  0.001 17.4 <LOD  <LOD~0.57
PFHxA 0.021 152 <LOD  <LOD~2.07
6:2FTSA 0.153 152 <LOD  <LOD~1.04
PFDS 0.139 10.9 <LOD  <LOD~1.83
HFPO-DA 0.004 8.7 <LOD  <LOD~0.15
PFNOBS 0.682 6.5 <LOD <LOD-~0.814
%,,PFAS - - 108 42.8~228

PFDS 0.069 100.0 0.71 0.22~1.93
6:2diPAP 0.023 100.0 0.67 0.22~2.02
PFOA 0.242 95.8 2.16  <LOD~24.4
PFBA 0.019 75.0 0.44  <LOD~0.82
PFUdA 0.013 75.0 025  <LOD~1.43
PFOS 0.072 64.6 0.59  <LOD~4.95
. PFNA 0.012 58.3 0.54  <LOD~1.81
I 6:2CI-PFESA  0.034 50.0 0.04  <LOD~1.09
4:2FTSA 0.029 45.8 <LOD <LOD-~0.82
PFHxA 0.630 37.5 <LOD <LOD-~2.55
PFPeA 0.783 35.4 <LOD <LOD~1.89
PFDA 0.015 25.0 <LOD <LOD~1.26
PFHpA 1.384 16.7 <LOD <LOD-~2.82
%;PFAS - - 6.53 2.92~37.1

1.7 Silartr

/] R 4.4.1 BAFFEATIE B K Gk o3 b, 2R
“plotirx” FX LG 5 k&K PFAS 4 e ik ik
AT 43 B A I3 5 3k i HH Z2(DF) KT 50% (1)
WAERAT Gt At LR BEAR T LOD R4k &4
{84 LOQ/~2 68 3 HA 6 H At i i J 21 . i
PFAS I FEIEAT 340,00 il [ R AR 1l v 15 3k i
MIFER,3 HREMES 6 HRELK3 6 H 1
MIEWE S 6 H 3k PFAS W< 43 I 2 0 B0 4 2
FRUEAL G “rms” A2 40 A BRI P 37 5 BE 45 (RCS),
ZAEUE . BMIL M. WM. TR, TAEMT. ¢
VEAE PR LA K 7 7 5 it 03 A ot 3% 10 0 EAT 90 W A o
4 exp(IPVA R E0)~1,387% My ML 5 e Wik J5 B A
A B S B35 Fe W JEE A R A o 22 1) I
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Sk R 2 R U BE TR DS R L TR) 2 S e A B R
FH Spearman FRAH KL 43T I35 /3k & PFAS iR JE
5 TAEFE RSB, TA/ES BT % =, /1 Mann-
Whitney U #5672 T 437 BT 43 4 LU PFAS WK %
A GEVE 2R 5030 R F RS 56, S 2 MBI o =
0.05.

2 HRINVE

2.1 MLWEASL R PFAS IV JE /K P FI 4] B 1k

Mg RSk R H PFAS HIHRE WK 2 FroR. MLy
A5 27 b PFAS KiHi,2,,PFAS [ MK G N
42.8~228ng/mL, {8 &y 108ng/mL, 345 10 Ff 1)
PFAS K T-%5T 50%,PFOA. PFOS. PFNA ¥ %
h100%, Hoh i 451k 13.2. 1.07 Al 3.12ng/mL,
T You SFPSHRE A E 15 i X % E AR
PFOA W& ("1l 3.26ng/mL),PENA ¥ J& (" 1
0.87ng/mL), fik T 1% C#R Rk i PFOS ¥ & (P {i
4.89ng/mL);PFOA ¥ % = oIk 36 Hh X 4 1 P2 4
F(P1H 6.10ng/mL) % T-1% SCHRHRIE PFOS ¥ FE (HF
{5 11.6ng/mL). AHFF R ILA I £ PFOA # 5 &
T PFOS W& ,iX 5 2 £OCR R IE 1 3 H PFOS>
PFOA [1)45 B304 [ 3 b 22 5 7T e Yt TS ]
DX PR 5 B AR AIE 22 ¢, 5 FE 1) PFOS H 2002 4T
UR B0 52 BRI VIR, T T 2009 4 51\ il 5 i< B8
A1 PFOA B3 2019 4F A B H N iz A2y 78
PR A M D3R T T R R 7 B AR A X ()
B IF 5 BN R 2 B, AN R T B A X 1R K 2R R
PFOA K% & T PFOS. A, Liao 25020 Liu 2507
S BN FRE ) PG RTT HLX. PFAS % @ FIHF 5T b
TR M FEA 1 PFOA 3K % & T PFOS.

SR WA 13 Bl PRAS K H L Z15PFAS AR B0
Fl 4 2.92~37.1ng/g, Tl N 6.53ng/g, 347 8 FiiH
PFAS K T-%5F 50%, .71 PFOA Fll PFOS /& - E kK
LAY, RS B A 2.16 AT 0.59ng/g, i T
GNP B RV A K, T g 5 VT IR AR A
bR R P 5 i A O,

M3 AL R FEA T PRFAS 2L s e & 1 B
R EFEA T PFAS LL PFOA b E(47.0%), Hivk 2
PFHxDA(17.8%)« PFNA(9.1%). PFUdA(8.5%) fl
PFOS(4.8%),1X 5 b5 SR 85%LA 1.3k
REEA T BARFFRELL PFOA B 55(39.5%),(H 3

REL RS 5 M5 A7 AE 22 7, MK PFOS(10.4%)
PFDS(9.2%). 6:2diPAP(8.5%)F1 PFNA(6.1%).PFOA
T P b A2 49 5 o e R A 3893 A 26 WA ) A L f
PRI F ) % 52 o 5 1 POL 1l 37 5 3k Az 2L B PFAS
(1) 22 e ] el T 2 DRV AR o o, B e P 22 S Wk
M PP AR R O R P Sk A R
MEAPYAEA. MEAYS PFAS M4 SR EAR
[P, H AN R] PRAS HOBAGPE Sk K i . 58
JE R 45 ) s i JLAE AR L s b 1 o0 A K PFAS B
5y 535 B 45 4P 10 Sk St S MR PR A5 K] PFAS
LA W (0 5 R 8 112 e A, A AR PRAS (R
AR 235 5 A B FERO, DA B F e AR AT g >3 15
(2 St 2 AR 50 Piva 2510 KR ARER
WFSTUESE, Sk K PFAS % 85 FFIE WS 5 AN 7R B8 B AR A 2%
DI %.6:2diPAP X — #7584 PFAS 153k & H (A X =
J5(8.53%) 4 3 w1 LA MLy H 1K iX — I % 42
TN RV X A A P F N A I TR AH A R
RN AR ik 1) — 2 BRUKE, B e 1 2E
S AT R DU T B EE R

1375 £ A 7 PEAS f¥) Spearman AH 5 43 A7 4 1€
2(a)ffi7,PFHpA 5 PFNA(r=0.83). PFUdA(r=0.81).
PFHxXDA(r=0.77) & 5 1EAH 3¢ (7>0.7), & W 1X L8 K A
PFAS 7 LI A &5 B 5 A WL [45 ] BRI AR,
PFHpA Y PFOA(r=—0.69). 6:2CI-PFESA (r=—0.73)
W AAHOL,CT T C8 JLAEMRI . iz 5 i 2
TR BEAFAE RSP 1O Al g A PFHpA 7E3R 38 ik
[t ik T PFOA. [f] I PFOA 5 PFOS(r=0.74) }
PFOS # f{ /il 6:2CI-PFESA(r=0.85) 5 7 IF Al 5%
(r>0.7), 327 — 3 H AT [F] Y5 5 5 ik 12 s BLAR 6 3
D12 EY T8 PEDA NI PFHXS 15 2 $0Ak & A 5=
PR 55 (r<0.5), )R WL AT e #8 ) PFAS (1) 5 B A AN
Gk

SkRFEA T PFAS [¥) Spearman AH G 43 41
2(b)Fr71,6:2C1-PFESA 5 {&4: PFAS(PFOS. PFOA)
SARIEASC(>0.7), 5 107 45 AL, R W Y PFAS
B4 485 Be ) vl e L S A RS Bl 5% g 1412 PFOS
Lj PFNA £ 2 145%(=-0.67),PFDS 4 6:2diPAP
BORIEA R (=0.72), 5~ A A PFAS 53k
PEIR AR L WIS 45 O R PP Y B A e AT
LT BEA A Y PFBA 5 PFNA 5 rf 25 1EAH ¢ (=
0.50),fH5 PFOA. PFOS 5K %E PFAS S A7AH G, 1f
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Fig.1 Composition characteristics of PFAS in serum and hair
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Fig.2 Comparison of Spearman correlations among PFAS in serum and hair
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Fig.5 RCS association of 3-month mean serum PFAS with hair levels
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AWEFUA PFAS FAS5e 5k e MU (K9 AR AP I
BRI KR T4, AR R T RABEA R, 1
It U5 T 8, A0 N AN R HRA AHRERT B 36 AIE Sk P M
I IR 65 5 B TR BT B BRI AR IR IR AR SY
PFAS 7 3 & H 1 s S ML
2.3 ULRIZ XS PFAS 4341 KOG PEI 2

%3 HEES PFAS UMK
Table 3  Associations between occupational factors and PFAS

in serum and hair

o MRAH PALCLAES Z (AR PE(AEYS

CEAEAERR) FR) i) i)
6:2CI-PFESA  0.085 0.565 -0.825 0.410
HFPO-TA 0.061 0.680 -0.602 0.547
PFDA 0.079 0.595 -0.861 0.389
PFHpA 0.01 0.944 -0.253 0.800
3 PFHxDA 0.063 0.670 -0.503 0.615
PFHxS 0.101 0.494 -1.097 0.273
PFNA -0.094 0.525 -1.039 0.299
PFOA 0.095 0.523 -0.809 0.418
PFOS -0.013 0.928 -0.514 0.607
PFUdA -0.016 0.915 -0.678 0.498
6:2CI-PFESA  0.003 0.984 -0.444 0.657
6:2diPAP -0.055 0.710 -1.302 0.193
PFBA 0.088 0.554 -0.254 0.800
S PFDS 0.026 0.859 -0.263 0.793
PFNA 0.016 0.912 -1.045 0.296
PFOA -0.095 0.521 -0.919 0.358
PFOS 0.162 0.270 -0.503 0.615
PFUdJA 0.076 0.609 -0.772 0.440

Spearman AH G/ Ht Sk, IfiLVE Sk &K ' PFAS
5 AR B T N 35 AH G 1 (P>0.05,3% 3);Mann—
Whitney U Fr5GJRAR KI5 K EEAEY 20 TAEIL
TSk PFAS WFE FARAE 23 2 5(P>0.05,% 3),
FORAWTIE AR Z W] 04 18] 2 5. Fu 2500
B9 TN Sa Bl 45 R R, PFOA MG E S R
BT WS 50 3 IR A 55 — AR 2 5 BA 91101 5 7
2 77 A B BRI — AN 47, PFOS JUAT 24 T+
B 26%. 7E AT T R R I R, v RE HITAT N

B2 TAFEERR K BB I )R MR A B A /NS5
R 2 9. TAEAERR A2 756 1% A B PFAS 471 faf 7 A2 B
TR, LA K T A 37 i P 455 %o 2% 55 /K S I B4 VE
AT B ARE A (1K I 15 50 UF

AWEFUN PFAS FAEE 5 g AU 1 AR 42 N P il
FEARTF R T, AR 7 T5 4 A A =, 38
B 17 IR B, A N AS TR RO AT L, B0 Sk & 3 1
& P 5 5 PR BE A U BT 2% 57 0 A IR AR ST
PFAS 713k & W I & AR HLAI

3 4%it

3.1 PFAS {E i3 4 Lo TG fsk & b iz
o L I3 PFAS K BE HPE A 108ng/mL;3k & PFAS
SRl 6.53ng/g, 375 5 Sk Kk 7 PFOA #)/5 L
I, 3 o Bk 47.0%,39.5%.

3.2 [A B AUF O I 5 Sk R RE AR
PFOA. PFNA. PFUdA. PFOS #1 6:2CI-PFESA %
PRI AR O, M AR M2 2 13k & 5 R FERT 3 A
H 37 2 (8] R A DE

3.3 Spearman Al Mann-Whitney U Z3#71% 8 T1E
SERRA AR TR PFAS K5 6 i 3% 52 (P>0.05).
ST SL R FIIRE A v PFAS IRFEIR TR E it —20
W4T,
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