J. Lake Sci.(#1764+5) , 2020, 32(2): 337-345
DOT 10. 18307,/2020. 0204
© 2020 by Journal of Lake Sciences

TR (HRIIKE) REKDEFUEWHITZEKER S TIFE

kO ETRLEMR AR K B4 ARE Z o
(AT T BREEE W e 3ily , AT0 M) 310007 )
(2 B BEREE AP W s , i 311700)

W OE: AT BRI RS (PFCs) BT5 YRHE, T 2017 42K WIRIAG AT 5350 2R 42 13 A W B T g 2 )28
IR, SR JH T AHZE IR AL R SR ACRE , 8 1o B0 i — R OB BT 10K T 52 K v 16 A PRCs , BT HL A% BR KPR 3Afi
fiE. WEMSS LI, T B W2 /K LG 5 R 6k PRCs, 4% Cy & TRBeHERIFR LK C, (Cs (Co I Cg 4 Fh A JiUE SR TR
SPFCs W BEJE Y 1.70~6.21 ng/L, DI JR ¥ iR (PFOA) Jy 235 ey, LW FEJE I 0.52 ~3.61 ng/L, 229 V- He ik R
(PFOS) WA . 5 [ N AMAIZEAR AR L, PFOA Fil PFOS i BE/K P340 TR IS Bk AR T 5 7K b PFCs 35 Qe 2
B T oE K, AR b R B A RS YRR 45 WTTRT K A4S SPFCs Vi BEAR /K Y1 22 S A8, T =F /K M B A Aob F [ — ik B K P
o 1% (T e = NG R < 7 Wl b R R S 1) o o A Oy s S A o= R A R R b T & R T
R ARG RIZK; T 85 15 BRRAE 5 20 5 o e 8O (35— e I B
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Abstract: This study investigated the occurrence and distribution of perfluorinated compounds ( PFCs) in surface water of Lake Qi-
andao. Surface water samples, collected from 13 sites in the lake were analyzed for 16 PFCs during wet and dry seasons in 2017.
All samples were prepared by solid-phase extraction and analyzed using the ultra performance liquid chromatography interfaced to
tandem mass spectrometry ( UPLC-MS/MS). The results showed that 5 medium- and short-chain PFCs including C, perfluorinated
sulfonate (PFSA) and C,—C¢ and Cg perfluorinated carboxylic acids (PFCAs) were detected in the surface water. The total con-
centrations of PFCs ranged from 1.70 to 6.21 ng/L, while perfluorooctanoic acid ( PFOA) dominated, with ranges of 0.52-3.61
ng/L, and perfluorooctane sulfonate (PFOS) was not detected in all samples. Compared with other similar water bodies at home
and abroad, the concentrations of PFOA and PFOS in Lake Qiandao were at low pollution levels. The SPFCs concentrations in sur-
face water of most sites were higher in dry season than those in wet season, implying that it was from the point-source, and the spa-
tial distribution varied more significantly among sampling sites in the dry season. The mass concentration of PFCs at the sampling
sites located in upstream of the Xin’an River, the mainstream of the lake, such as Jiankou and Weiping were relatively high.
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LRI S T A B BUR Mo 2B S S PR AL, I A I TR, (T R
FENZY BT 2009 4 5 A ¥ PFCs H Y 4 35 15 hifi 12 ( perfluorooctanesulfonate , PFOS) K HEL 36 %1] A POPs 2%
4800 PFCs X AR (V7R fE 51 T ARG B2 6 1E 7. ARk, B % T [ 28 B A S i ok
K VAT R Rl A SR T G VE ), PRCs (3R BET5 e (R R RE b e ™

KR PFCs BATHRR TG , HEAT ZEVRRAR JKIE S SRS, 5 FAES AR rh 8. KRR ES
BE S PFCs BOID, o By e i | IR 7 % PFCs 76K FREE P /0 A R Ak A5 S FE 2. b b 3% [
SEAL T A SR M X X Sk BRIE PFCs V547 ] 4, k3 4510 3o SO RGBTl K Ak i PRCs 35 Y 25 &
BT B 4 - RAE 5 SPFCs MRBEIE A 126.4 ng/L, &8 I2 7K 5 Gl de a0 ) B, 101 FRAT T T 391 1) B
e A KBV BN E) K PRoh £ AET 5.0 PRC 153 46 WEWIIT T A 2K SPRCs e FEFE 0.98 - 609 ne/
L Z[a] (¥H 176 ng/L). T 5@ LIV LK R, 23R EHE KM ATHNAZ —, HE KA K IE 5
Xof 24 b R VT = A W B 22 5 R £ & R B B RS ), Wi e M T 58 KR T i TSR TR SR 3, 1R

(9BFIE B FeRe e, L oK 5 28 Ay T A A 9 LK B b R AR B A b o T AR SR, T I 2 3605
el ARG AR AR WL TS e Y TAR IR A IR (H & PRCs (19 78 25 1. ST ik, A
T T B KA P 16 B PRCs BEAT T 5E , SR FEE 28 23 A RRAE , WA L5 e BOIR , I A A L5 ek,
LAY Ry T 85 180 B [R) K A4 I B K B 35 A4 AR B8 o 2 f) Rl R S A3 mT 5 O BRI A

1 MR EHEE

1.1 iR RS

16 Fl PFCs IR & b5 1 % W & 51 (25 [ Waters 24 &, 500 mg/L, 186004624 ), 41 & : 4= 5 T MR
( perfluorobutyric acid, PFBA) 4% /% & ( perfluoropentanoic acid, PFPA) 4% T [ ( perfluorohexanoic acid,
PFHxA ) 4312 ( perfluoroheptanoic acid, PFHpA ) | 4922 ( perfluorooctanoic acid, PFOA) 49Tz ( per-
fluorononanoic acid, PFNA) | 4> 3§ 2% 2 ( perfluorodecanoic acid, PFDA) | 4= 5 + — %2 & ( perfluoroundecanoic
acid, PFUnDA) 29+ kiR ( perfluorododecanoic acid, PFDoDA ) | 49+ = %¢ 2 ( perfluorotridecanoic acid,
PFTrDA) .49 1 PU%EER ( perfluorotetradecanoic acid, PFTeDA) 495 T £ fifi iR ( perfluorobutanesulphonic acid,
PFBS) .49 C Fe i 12 41 ( perfluorohexanesulfonic acid, PFHxS) | 4> 9§ B 34 iR ( perfluoroheptanesulfonic acid,
PFHpS) .4 % 3 % fift 12 ( perfluorooctanesulfonic acid, PFOS) | 4> 9 9% 5& fif iR ( perfluorodecanesulfonic acid,
PFDS). HIEE( Gk, FEE Merck A R]) , LR (99% ) (154, 3£ [ Tedia /AW ) , 5240 HI/K Jy Milli-Q 4
K.
1.2 ERRESLE

I3 By WA KA (2017 48 1 1) FFoK I (2017 4F 7 7)) 34T 0 R A, SR IRCT I W /K oA AR
M DX RS 3 4% B AR AL 13 ASSRAE (IR 1), 2 RAE R ALTEAN IS B UL 3R 1. B HE s UA LSS R
FEASRERIZKOKILIT 0.5 m)2 LIRS % ARPIET DL 47 15596 28 1Y K HE 7 202 0.7 pum
B TE AR LR 23 R UKL . L 500 mL B it Waters WAX [ AHZE IO (A2 F43 51 H 5 mL FUEE, 5 mL 1%
TR B, S mL K BT oK B L) LSR5 5 mIL 20% F RStk ot , B J5 AR 4 mL OB 4 ml 1% 287K H i
TEVRVERE. VERR A k4 BT, B WA 1 mL 50% H BOK EORE )T, 5 0.2 wm GHP f L 38 B, 7%
UPLC-ESI-MS/MS 73-#fr. Z/KAEARERNI 2L 2, ) 0.7 pm B BSLTLEuE I U8 5 B T R VIR % AR O A7, A6
DR AR B = R FF 4 SPE 4b#E.
1.3 @i HH

SR JFHY R o AR €0 1A - R B = T DU A AT 5 15 /X ( Waters UPLC-Xevo TQMS ) Il 5 /K K H PRCs Y& JiE, H.
RS BB SCHR[ 20] 5 (343 A Waters ACQUITY UPLC™ BEH C o #: (50 mmx2.1 mm, 1.7 pm) ; JEHAH 5334 2
mmol/L Z,fR% /KW (T 3IAH A) Fl 2 mmol/L Z, iR I BE (i shAH B) , B VR, Ve 2P 4 :0~0.5 min,
25% B;0.5~4.5 min,25% ~55% B;4.5~5.0 min,55% ~95% B;5.0~6.0 min,95% B;6.0~6.5 min,95% ~25%
B. Ji# 0.4 mL/min; #1if 40°C s #50 Z IR EE 10°C ; BEAHAFR 5.0 L. SR HLme g5 iy g IR (ESD) U 7134, £
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Fig.1 Distribution of sampling sites in Lake Qiandao
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Tab.1 Distribution of sampling sites in Lake Qiandao
i’ JEta a4if % SRAE ST
1 | 29°4328"N 118°43'31"E  ZRL LT B 9 ASRFEHIWE , 295 B AW &1 60%
2 BT 29°39'55"N 118°49'44"F, BRI PRI A X
3 NG 29°37'26"N 118°55'23"E TS X
4 Hels 29°36'28"N 119°01'45"E, T B
5 = 29°32'31"N 118°57'12"E T 5 O X
6 A kK 29°34'13"N 119°03'36"E 1% B H R BUK 8
7 VG el 7 29°35'52"N 119°03'25"E T 52 ) B X RS
8 w1 29°31'39"N 119°08'53"E T B AR I X
9 B OCERE 29°34'02"N 119°11'31"E T 5 T P S
10 F IR 29°30'33"N 119°11'03"E T 50 D BE i im
11 ik B 29°42'23"N 119°07'17"E VEZE ELEE N AT SR K T T , 249 o5 B A R Y 10%
12 ED NN 29°28'18"N 118°42'46"E T W PG R I X
13 HE R 29°25'08"N 118°36'32"E L ELEE AR SRR NI, 24 o5 S AR 20%

SN i I ( MRMD) B CAG N 5 B 240 Ly 3.0 KV 8 T URIRLEE O 150°C 5 MBI 7R B2 S00°C 5 Mt ¥ 70 it

(B0 ABEFLACH R CR0) 4M5104 800,30 /b BFHE“CH At (0 H 0.15 ml/ i,

1.4 FEEFSRIE

AYRHITFE ARSI FH 0998 IR FHASCR FH 9 (35457 % b 4 peek SERME e, LA S0 il S 18 TR 7
S S A L, BJ5 15 T R S D4 T i i Ak B T G SR O SN IR 75 e, A5 it RG] Fsf LA
HEAK A 2 A SEOT A2 L, A2 FBR T PFOA(REEZ S 0.1 ng/L) A 1, HA R PFCs 2
KA. BT SIS R RS RS 8. 16 Fh PRCs B JInbR MISCRAE 67.6% ~ 109% 2 [8] , A% 45
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TEIRZE TG Jg 2.9% ~ 12% , #5525 E EPA BYZE5R ([ 5l 100% £40% ). 16 Fft PFCs 7£ 1.0~ 100 wg/L 78
FEl P ZRMEAR SRR B (r) 2 0.9987 ~0.9999 , Kl FR7E 0.06 ~0.48 ng/L Z i), I /2 73 7 22K
1.5 Geit o #r

B ST A R AR TR ) R BT S i B2 T2 O, B5H 43 A 4 B SPSS 13.0 %544 (SPSS 1Inc.,2005) , fiff F
Pearson FH5¢ 25053 D E i 1 45 il PFCs ¥ FE (AR DG

2 HRGITIE

2.1 F 5k d PFCs 54k E

X T B 1) 13 A~ 0 B RS A R K B A 3R 2K AR AT 16 i PRCs Y B JEAT 2047, BT ZKRE rh A
5 Ff PFCs , f0 45 1 Fh 4555 3L 45 B2 ( perfluorosulphonic acids, PFSAs) DA & C, .Cs . Cq F1 Cy 4 T2 I R R
(perfluorocarboxylic acids,PFCAs) , FEANZE S ILEE 2. TSR K EARE S b SPFCs MR EVE R A 1.70~6.21 ng/L,
KN H 1.75~2.80 ng/L. 5 Ff PFCs ({4 i1} 2 52 PFOA = PFBA = PFHxA ( 100% ) > PFPA ( 85% ) >PFBS
(23% ) M. e Bl BE 1 4 PFCs 4320 3 28 B EE (C<6) (HPEE(7T<C<10) MK EE(C=11) AT

2 T HIRZ KA PFCs £ H 5RI5% B KF (ng/L) ©

Tab.2 Detection rate and residue levels of PFCs in the surface water from Lake Qiandao

o SR AFIRIR (PFCA) LR IR (PFSA)
PR = A N SPFCs
Tl PFBA PFPA PFHxA PFOA  SPFCAs PFBS SPFSAs

Fisgn| Fok 0.39 0.21 0.27 1.29 2.16 ND ND 2.16

ik 39 1.60 0.50 0.36 3.61 6.07 0.14 0.14 6.21

B Fk 0.48 ND 0.28 1.87 2.63 0.17 0.17 2.80

ik 1.35 0.56 0.35 2.48 4.74 ND ND 4.74

A FKki 0.72 ND 0.27 1.38 2.37 ND ND 2.37

Ak 1.19 0.44 0.30 1.83 3.76 0.37 0.37 4.13

HEIE FKI 0.62 0.30 0.25 0.88 2.05 ND ND 2.05

ik 0.86 0.25 0.18 0.79 2.08 ND ND 2.08

=EE Fk 0.63 0.21 0.23 1.45 2.52 ND ND 2.52

Ak 0.95 0.34 0.24 2.52 4.05 ND ND 4.05

EE S/ I FKki 0.75 0.22 0.25 0.94 2.16 0.07 0.07 2.23

ik 0.63 0.27 0.20 0.52 1.62 0.08 0.08 1.70

VG 7] 2 v Fok 0.69 0.22 0.26 1.20 2.37 ND ND 2.37

Ak 0.73 0.20 0.13 1.01 2.07 ND ND 2.07

Al FKk i 0.54 0.18 0.19 1.09 2.00 ND ND 2.00

ik 1.00 0.28 0.53 1.06 2.87 ND ND 2.87

W SRS FIKkIH 0.66 ND 0.23 0.86 1.75 ND ND 1.75

A7k 1.10 0.35 0.36 1.69 3.50 ND ND 3.50

K FK 0.68 ND 0.22 1.66 2.56 ND ND 2.56

ik 0.88 0.30 0.23 2.34 3.75 ND ND 3.75

Wik Fok A 0.48 0.23 0.21 1.22 2.14 ND ND 2.14

K 0.66 0.24 0.21 0.64 1.75 ND ND 1.75

FRR Fok 0.65 0.21 0.30 1.19 2.35 0.37 0.37 2.72

ik 0.52 0.16 0.17 2.70 3.55 ND ND 3.55

HHR Kk 0.48 0.17 0.29 0.92 1.86 ND ND 1.86

K 0.52 0.17 0.29 1.02 2.00 ND ND 2.00

-3 Fok i 0.60 0.15 0.25 1.23 2.22 0.05 0.05 2.27

ik 0.92 0.31 0.27 1.71 3.22 0.05 0.05 3.26

# “ND” FIRAME Y, GETH IR EZLL 0 3
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B PR I Y PRCs 4235 0 A 55 14k A 4, i 85 1 b A& 9 389 R Ae i B PRI 21, B 2205 29
PFOA 1 PFBA, 30Ut A v Je 4 1) 4 3™ i 26 T 5 W0 R P 10 2 7= R0 0 P o 22 T %, i A T R 2 i TR K
PR A PFCs B i) 2310 B0 RR A A0 8 17 J0r  vh 0 40WE B K R 0 o 38 R R T R A . T i 1 6 2
K PFCs I E 43 & & 2H AN I 2 fn o, =7k W14 PRCs SR Y SF-3478 4 & & i K 2= /MKl PFOA
(54.0% ) >PFBA(26.3% ) >PFHxA (11.0% ) >PFPA( 6.60% ) >PFBS(2.07% ) , i fi 7K A W] J& PFOA (52.4% ) >
PFBA(28.3% ) >PFPA(9.58% ) >PFHxA ( 8.37% ) >PFBS(1.39% ) , “E /K 3] A K WL UCRE S0 46 HE Y PFCs T
Sy UL R AR, $2L PROA S . BUAT SCHRFRE 2 A X380 Tl A= 7= i FH 9 9 R D, 23 5 30K R b X
YLKt PFCs BB A T 22 5, 4 So 451 B9 & B VTR sK Ak rf PFOA ot i A iU fk 440 9 2 ik
FRITKF] 48.1% ~98.0% , MERITHLIHAKAA T PFOA (1 BTRRR AR N /N (4.4% ~26.7% ) , AT THTHH 19 AF 5% 45
R ERIETT (BN BE) 227K PFOA Y BTHRRAE 33.0% ~93.2% . ARWHEFE T 8 W1k B PFOA [
SPFCs (1 30.6% ~76.1% , B AR TR VL (BTN B ) 32K, PROA Fa th vk BE R T ZEAT K BT HEWS L B RK T AN
Wik B 3 ANWTE K EE 5 e &7 LUAR T PFBA Sb, HL R v 8 T Al K L PFCs, b7s PROA iy T W13
JZK PFCs () =25 4L 4.

FAH Mtk
[ PFOA ] PFBA [ PFHxA B PFPA [J PFBS [ PFOA [ PFBA [ PFHxA & PFPA [ PFBS
100 ¢ 100rg M

I 1
¢z 50¢ &1 50t
R R
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K2 T-BWZK S Fh PFCs 19T 734K

Fig.2 Percentage compositions of 5 PFCs species in surface water samples from Lake Qiandao

AWFIEH, T B IR 2K o PFOA YR EEJEHI S 0.52~3.61 ng/L, ¥J{8 1.47 ng/L, PFOS Tk T4t KR
(0.10 ng/L) . & [E FIRT M4 AN X T PFCs 143 7K PRI IR bk b ofis, A5 25 35 5 T30 [ AR -+ 2R Wy b ) 75 P
L DA A 2 5 X TP B AR S Hh 8 00 T 38 e JEE ( PNEC ) 977 12, 48t K #Ak f PFOA™
1 PFOS*" fi) PNEC {43514 0.57 mg/L il 1 /L, T 85 B4 7K E i PFOA FiI PFOS e /K F B I T3¢
BRI PNEC fH. 5538 3 P AN S K S5 2 UK AR L T 15951 PROA YR 5 5 TT /K % L5
BV (475 Y KPR 24, HLVRHIK R N KR Lake Maggiore WA, A M BRI ZAR A AR SERIVD /K 2 L LM
s [ Lake Shihwa , 52 761G T b DU X 5094 75 39 (1) 32058 1, JB A 35 e K F- s PROS 76 T- 52351 % )2 7K
qﬂaﬁm Kozt 35 K AR T 55 T /K R VB BRI , B ) S AR T3 3 ) i LA i /K W 2 K AR JK 3RE Hp PRCs

YR 55 N AN Tl AR TR B UTARSE , T 55 9032 2 /K B3R 1y i 2 /K S 1T B AT R T IX A A g T
W;z)%k»?%uwf& (N BB, A SR AR 45 T 2 ML BURT A (57 T 5 T80 2 25 B 85 T 300 5 4 45 00 7 A 1) B
B i
2.2 Tk rh PFCs i3 eit 25 4 Fa 454

TR DX 345 W T 17 /K 1A b SPFCs ¥ JBE 23 AR 1% B0 40 P 3 T 7. oF L6 T 8% 980 = /K 303 A K S0 K A o
SPFCs Y B T, 13 AN Wi b, % 7 8 Rk TG el 4 125 ok B RIS 45 4 S I /K RE PG SPRCs
VIR FE R KU T K AT , A2 W T AT SPFCs YR J3E 29 SR A 7K 00 5 T 2K 0. X% 0 0 D 17 7 S [ 3R
FERANY SPFCs WRIEHEATHECN ¢ K56, & BUF /K ARG K HE 2 40 P22 5 3 (P<0.05) , Al 7 A 45 W ) 15 v /K
Rt SPFCs Y4518 3.26 ng/L, 37K (351 2.27 ng/L) B9 1.4 7%, EZLFA 0] ik W 207K A0 B 1R
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3 3 SCHRARGEIR K IR PR PROA FiI PROS Y% ik

Tab.3 Comparison of PFOA and PFOS concentrations in water samples from freshwater lake in previous studies

KRR PFOA/(ng/L) PFOS/ (ng/L) Sk
T 5 0.52~3.61(1.47) ND PN
KiH 10.6~36.7(21.7) 3.6~394(26.5) [25]
BITKIE 0.55~2.3 ND~0.52 [26]
TR FH 0.30~1.89(1.10) ND~0.71(0.35) [27]
PR TE 6.8~56.8 0.1~17.5 [28]
BRI 15.8~158(55.0) 9.06~132(60.4) [29]
R 70.5~1390(372) 73.4~1650(357) [30]
YK R ND~7.2(2.4) ND~6.3(1.4) [31]
RBER VDK B 2.15~26.70(12.90) ND~44.85(14.63) [32]
H 17.1~33.3(21.6) 2.37~6.81(4.29) [33]
Lake Shihwa (%[ ) 0.9~62 2.24~651 (17.4) [34]
Lake Maggiore ( & S F) 1.8~2.9(2.4) 7.2~8.6(7.8) [35]

D) 155 AL A X R ND” o R A .
FH R R AR YARAE. 340 Rl A5 I 0 D 1 A 1

o[ TR T R T SPRCs HEE B, T KA AR A — v R
= e 2 SN ST )4 SRR I AR R 3 SPRCs vk
2a FE SR 2 1 50 A5 HEAT (18 3) , R BRIX B fk PFCs 75
=0 Y b 1 LI X B L ARt P R R O W X A, B
1 ST U ) ) B0 7R A X S A TS, G R 7 U

0 YT, M 1K RE SPFCs FA{E0 418 ng/L, I F

TRV T 37 22 VL I #Y B 3T W T (3.77 ng/L) . 4%
PFCs Hi{f3kE ,PFOA \PFBA [ PFPA V¢ i ¥4 {8 &% =) s AR A7
T, PEHxA TR0 ) fe i {6, PFBS W2/ 1Ay
[ 3 T8 2K o SPFCs YRR M A4RAE Kok,
Fig.3 Spatial distribution of SPFCs concentration 2.3 PFCs & B {K > [81 §9 48 5 1 K SRR o #7
in surface water of Lake Qiandao Ko T 5 WA ) W 00 o T 32 )2 A P G TR B S b PFCs B
PR ARG R AT 3 H. SRR, oKk II#% PFCs ik
EHIEM K RBMA PFBS 5 PFHxA(r=0.553,P<0.05) ,AK 2 M IEAHCC R BIA PFBA 55 PFPA(r=
0.928,P<0.01) .PFBA 5 PFHxA (r=0.571,P<0.05) .PFBA 5 PFOA (r=0.611,P<0.05) .PFPA 5 PFOA
(r=0.568,P<0.05) , i B £ 4k A Wy vl B B RIEPE. =E/K AR K S AE e 0 M 45 R 22 ok, T R R I
A FAE AR AR T PFCs 5 G VFA R 2% 5, 11 F2 /K 0 FT 68 Hy T 32 21 Ak w5 (04 R AR i 3R A% I3 1Y) 5% i)
BOR, Z s Je U A B 3L [V T, S BOZ R ) BOK R 45 PRCs LR Z () AR SCPERLAIR. T 5 WK 44
PFCs 23 [] /3 A AR AER R , PUAL I XA BB VL1 00 SPFCs W BB, LUK 3 A F2 8 A ¥ Jad 0 i vl
S, AR AW 709 B9 AT 1 5, B SPFCs e B 308 43 B2 o5 A W8 20% A A 90 1 0 S
£ (1.95 ng/L) Fl i 10% S WV kB9 A MWD 77 ATR (1.93 ng/L) B9 W% 22, BT 4 U1 L i R K W] A
T B 7K PFCs 15 441 255 AR
T5KAL IR PFCs H 2B HERIE , TR 7R 2 RPN 5 K AL 3T i K & i PFBA (PFBA (PFOA \PF-
HxA 3t 4 fift PFCs, SPFCs i 7.66 ng/L, 5 SCHRARIEAA LU, FRILT5 K0 3Ltk v PFCs e B2 AR 1L
50(5.48~498 ng/L) 7 G (19.1~9970 ng/L) 7 Fik = M HILIX (2.75 ~94.58 ng/L) Y S hym K AR H
K. FBHE V5K PFCs (3 BEAKCOT 5 AL S 2805 R KT WA 6. T W T /e i ¥ 2 L 2 9% R K7
FEATTM b XA 9 i, T B AR 7 S8 B AE AN 25 X B h HE R i s, FO B0 7™k LURWEAE oy 32 5 09 28
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=7 . BRI AT R SRR R E T XI5 K AR B )R b & A A vk B K R . B TS K
ARFRT H K PRCs 25 LA 0% PFBA MREEH 3.95 ng/L, i SPFCs [1)—2F Ll |, PFOA Y& BEARXT AL,
S 1.31 ng/L, i SPFCs (1 17.1% , 4% PFCs BARRT5 Y2 5 L 5 30K A 25 SR 22 Sk, X i W T 2 57K
AN T- 5 WK AR b PRCs 7 — @ 52, (EAN & 28205 Y AR, KAVTRERIAE &K 3155 vh PFCs 15 4411
WER 2 — , 7B BT dhiti k6 ) PFOA \PFBA PFHxA 3 fiff PFCs, SPFCs ¥¢J# 2.86 ng/L, Hip 32
15444 PFOA ¥ ¥y 2.15 ng/L, Ul WA KSR IR T S K e rh PRCs 5 4 — & pysZ . ik, T &b
) PFCs B T LRk A HHEROA N, AT BI040 S5 R AR BE B A A G &R

3 &t

T 5 KR P A —E 1 PFCs 1544 45 5 Flrp JESER) PFCs AN[A AR B (A S , (4G C, 2 0ot S iR L)
Je €y \Cy Co Rl Cy 4 Fh IR ILIRNE , 357564 PFOA il PFBA. SPFCs Y3 i FEl i 1.70~6.21 ng/L, H:
o PFOA ¥ 0.52~3.61 ng/L,PFOS At , B AIK - SCRR L) PNEC {H. 5 E N AN B IR K I K
AH G, TEie PFOA Hil PFOS ¥4 FARTZ Yok . F B KA PFCs ¥5 4K 1 5 FEok 0, 2 EE T g
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