543 B4 40 AR - A Vol 43 No.4
2024 % 8 A MARINE ENVIRONMENTAL SCIENCE August 2024

NI O-BiI TEEE/Z2 840 &85 R4H I
K ET
AW, DR, F OB, EIFa
(JEITRS R SRS, e E] 361102)
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Abstract: Per- and polyfluoroalkyl substances (PFASs), as important new pollutants, have attracted much
attention due to their negative environmental and health effects. Since the coastal environmental quality affects
the water quality and seafood safety of coastal residents, it is necessary to pay attention to the ecological risk of
estuarine and coastal PFASs. This paper summarized the occurrence, migration, transformation, and ecological
risk of PFASs in the marine environment of Xiamen and analyzed the evolution trend of PFASs. The results
show that the concentration and composition of PFASs in the water environment of the Jiulong River estuary
and Xiamen sea area were affected by the runoff, rainfall, sewage discharge, and production structure, and had

obvious seasonal differences. The highest concentration in 2022 appeared in summer, while in previous years it
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appeared in spring. The concentrations of traditional PFASs, such as perfluorooctanoic acid (PFOA),

perfluorooctane sulfonic acid (PFOS), and perfluorohexane sulfonic acid (PFHxS), had not changed by orders

of magnitude in recent years. The increased concentration of short-chain perfluorosulfonic acids (PFSAs) as a

substitute for highly toxic compounds PFOS indicated that short-chain PFASs products are now being produced

used and discharged into the sea. The concentration of PFASs in sediments had not changed by orders of

magnitude in recent years, but the detection rate of short-chain PFSAs had increased, and the relative abundance
of PFOS was higher than that in water. PFASs in fish were mainly PFOS and PFOA, and their ecological risk

was low. Shipyards, electroplating factories, textile factories, Gaoqi Airport, and sewage treatment plants near

Yudzhenzhou and its upstream area at the Jiulong River Estuary and the West Sea area of Xiamen north of the

Haicang Bridge may be potential sources of PFASs pollution.

Key words: Jiulong River estuary and Xiamen sea area; new pollutants; per- and polyfluoroalkyl substances;

pollution characteristics; evolution trend
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835 B RBEA sp R 1 2 2006 —2008 4,
JE 1T SE I XCRNIS B X AP 7K H PEOA 1 PFOS
(R v BE 43 51K 2.6 ng/L F1 0.76 ng/L™, &5 F
€ [ [E KRB R R (BPA) KILAE 1 I B 28 B f
BRI (0.004 ng/L F10.02 ng/L)"", (A T3k =
CA= & R K BA: bR ) (GB 5749—2022) £
SE Y BR {5 (80 ng/L M1 40 ng/L) ", SPFASs i i
AR F R, p At WL ) AL B
a5 B IR 2009 4R B 1T T 4 S B 16 F
02 rh 2946 Y PFASs, L PFOS Jy 3=, fiff £f 44 P
KF(3.9+1.2)ng/g ww' ', 2016—2018 4F, JE ]
KA Y PFASs W By 7.8 ~ 10.3 pg/m’, 5 4 MM
MM, kT, 2T ERR
( perfluorobutanoic acid, PFBA) fll PFOA J& &z F
BTSN 2020— 2021 4F, A B 1] b
IX 1 5L PFASs B {3 i S 228.4 ng/L™,
PFOA Fil PFOS J& fiz 22 (175 4L ), Ak 55 1 i 7L
W5 HEEN & (EDD L 7 B & & 2 )5
(EFSA) [ BR 11 (0.63 ng/kg bw/d) ™. L #F5E
Vd B JE 1] X P88 A PFASs 715 4 (19 XU o A
e, AR SCETEIZ M X PFASs B9 75 YL 4E, {5 FHAH
S SCHR AR B PRASS 175 YB3 AiF il
THAR R, BFSTAE I AT R A BRI ) e 4 it
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Tab.1 Research stations of Jiulong River estuary and Xiamen sea

arca

i AR Zh PN Z/°E JiTJ& X 5k
A3 24476 117.788
A4 24461 117.806
JUIe VI3 O i
A5 24.447 117.826
A6 24431 117.848
A7 24.407 117.888
A8 24396 117.916
A9 24.401 117.961
A9-1 24.408 117.985
JUIR LI H R
IY0 24.423 118.004
Y1 24421 118.035
Y2 24418 118.067
Y3 24394 118.099
KM2 24366 118.133
XML 24430 118.081
XM2 24.485 118.070
X1 24410 118.147
X2 24415 118.103
X3 24.435 118.074
X4 24.450 118.049
X5 24473 118.053
LI g
X6 24.504 118.069
X7 24.531 118.068
X8 24.563 118.111
X9 24.570 118.137
X10 24583 118.167
X11 24.544 118.175
X12 24.494 118.220
X13 24.445 118.188

1.2 WF5E X B PFASs

I A AR FE X8 T (1) PRASs 46 C4—
C14. C16. C18 PFCAs, C4— C8. C10 PFSAs, U/
K HiAth 17 b PFASs(£2)
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Tab.2 Name and acronym of PFASs mentioned in this review
e 45 CAS% 2014—20154ER 201745 20224
R T IR PFBA 375-22-4 1 1 1
ERILITRIR PFPeA 2706-90-3 1 1 1
RO IR PFHxA 307-24-4 1 1 1
LR PFHIR IR PFHpA 375-85-9 1 1 1
ERAE TR PFOA 335-67-1 1 1 1
T IRR PFNA 375-95-1 1 1 1
MBS TRR PFDA 335-76-2 1 1 1
LR —5R PFUnA 2058-94-8 1 1 1
S iy e PFDoDA 307-55-1 1 1 1
R =R PFTDA 72629-94-8 1 1
S e PFTeDA 376-06-7 1 1
RIS BER PFHxDA 67905-19-5 1
£ WIS PFOcDA 16517-11-6 1
AT R PFBS 375-73-5 1 1 1
AR IERER PFPeS 2706-91-4 1
oy TN R A PFHxS 355-46-4 1 1 1
AR FILRER PFHpS 375-92-8 1 1
AR LR PFOS 1763-23-1 1 1 1
A TR PFDS 335-77-3 1 1
A R R PFOSA 754-91-6 1
6: 29N A AR 6:2 FTUCA 70887-88-6 1
8:2 FIHRAV AN 8:2 FTUCA 70887-84-2 1
10:2 FUARA MR 10:2 FTUCA 70887-94-4 1
N- B3 B L 2 R N-EtFOSAA 2991-50-2 1
N-HH B4 3 BRI e N-MeFOSA 31506 - 32 - 8 1
IH,1H,2H,2H-Z 38 C. bl iR 42 FTS 27619-93-8 1
1H,1H,2H,2H-Z - belk R 6:2 FTS 27619-94-9 1
1H,1H,2H,2H-Z 5 bl R 8:2 FTS 27619-96-1 1
9-A TN -3 T - 1- TR AT 9CI-PF30NS 73606-19-6 1
TSR -3 48 T —h- 1- B R 7 11CI-PF30UdS 83329-89-9 1
VAN BZiE2NESP it 10N HFPO-DA 13252-13-6 1
4,8-WEH-3H-Z i Tt NaDONA 2250081-67-3 1
45-3,6- MEPIIR OPFHpA 151772-58-6 1
AR PF40PeA 377-73-1 1
H-S-AR DR PF50HXA 863090-89-5 1
H(2-L S H L I ) TR PFEESA 113507-82-7 1

TE: 12 AR
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IE 5 A X 2 B R L (B . A X 3 B 4 B b
PFASs B 5 Y PFASs #¢ B Y HEAH -

2 PFASs iS{EE . FETHER . TEHHMER
T

2.1 K&K K

2.1.1 RE 5K

2014—2022 4F, JUSE T i) F1—J51 [ ] 9 4k A
1Y PFASs ¥ i K 0.33 ~ 109.97 ng/L(&l 1),
T 2017 4E E 09 4 4l A (A9, X2, X12 Al
X13) ¥ B B K AN, He At 3 8 00 ¥k B (0.92 ~
109.97 ng/L) ¥ & F 4 BR U ¥ A1l 72 R 4t
PFASs H{7%1(0.83 ng/L) "™, #5433k f1) PFOS
5 T Bk R 2 KA 80304 ng/ ), 4k 2
Hk 5 59 PFOA I T 1 % (6.36 ng/L) ™ Ji
I THEEY PFASs W BEAR T (3.9 ~ 118 ng/L), (7
THME(1.6 ~ 17 ng/L) HHKITH (1.7 ~ 12 ng/L)PY,

Ji%E PFCAs — E e EEMT5 44, 2014 —

2015 4F A X 3= BE Y {H N 62%, 2017 4F- 2 41%,
2022 4E 4 43%, K JE PFOS(21%., 18%. 18%) .
PFOA(12%. 4%. 13%) F1 4% PFSAs(2%. 23%.
18%), Tfii PFHxS %/ (2%. 2%. 1%) "%, fe4m
5% PFCAs 1, PFBA(21%. 45%. 28%) . & 3&
#& 2 (perfluoropentanoic acid, PFPeA, 33%. 27%.
36%) . 4 9 C & & iR ( perfluorohexanoic acid,
PFHXA, 42%. 33%. 30%) i HLAZ i, 2B R
12 ( perfluoroheptane sulfonic acid, PFHpA) % {ik
(4%. 9%. 7%, C10—C14 PFCAs 7£ 2014—
2015 4 g A1 XF =F N 1%, C9— C18 PFCAs 7E
2017 4 ) AH XT3 BE S~ 8%, C9— C12 PFCAs 7
2022 AF Y FAXT FBENF 7%, FEJH 5E PFSAs HY,
4 91 I JE i BR ( perfluoropentane sulfonic acid,
PFPeS) {L7E 2022 4E5E, (5 AL Ry 1%°7,
AU PFASs {NAE 2022 4R 2, AN J& F 24 %
RS (AR /NT 10%), (BAE K ALK AR 1y
A 1, 9CI-PF30NS., HFPO-DA #l1 NaDONA f)
Ko th 2R i 900%™, 1E W 1F 9 1% 5 PFASs( B]
PFOA F1 PFOS) 2 A4 1) %1 8 PFASs € 27T i
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Fig. 1

H AT 2 A — 285 T8 84 PFASs 1Y 35 1 H
ASKB I, 4:2, 6:2, 8:2F110:2
T AR JH FR R (fluorotelomer carboxylates, FTCA)
F1AS 18 A1 36 I8 #2 R ( fluorotelomer unsaturated
carboxylates, FTUCA) % K#3% (Daphnia magna)
if 2 BE 152 ( Chironomus tentans) f % 3 ( Lemna
gibba) B EUUN e B (ECso) M 0.04 pmol/L( K

Seasonal and interannual variations of PFASs concentrations in waters from Jiulong River estuary and Xiamen sea area

#I3%, 48 h) 3| 167 pmol/L(fH B HEEL, 10 d) A5,
N HERME R T PFCASs, H HLbk UK 11k &
W) FEPERR, FTCA BT M08 3 1L FTUCA 5™,
F-53B X} Bt I i1 ( Brachydanio rerio) 1) 96 h 2%
FEH BE (LCso) 9 15.5 mg/L, ELAT 455 JiF (1) 75
PR KB 28 d 190 d IR 5 7% ADONA
W52 i, M Y B K JEAE I i (NOAEL)
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10 mg/kg/d, MEE K 100 me/ke/d™ . K 5 40 ik
B & T 5 ug/L i HFPO-DA W, KB T
PH BB B AR, 22 HPT B3t (H (0 2635, (it &
REZEAS, AR BEET 5 megkgd i 6: 2
L VE W) R (6 ¢ 2 polyfluoroalkyl sulfonates,
6 : 2 FTSA) " 28 d, KHizfb 5 A EY R
P, 258 K /NI B B i . S e AIRgE™ ), (=
i PFASs 1) PRI XU 1 A A, 5 5 | S E A
212 FHHER

WA B MK B R T RS, 515
YW HERCE — A2 K A B PFASs BiE 1%
o Ri% PFASs HER & 1H 2, 32 W AR i & 1Y
S, ) 1 K AR PRASs W By K B>H
>EZE SR b, LRV O AR — H R
AL, 2014—2015 4F, BARJUE I R iR IX
WUYPFASs Wk fE R A& FE>F F>H R HLH

2014—2015 2017

( 2), 8 i X B0k B e i (B A B 2, B
ALV [ PFHXA B W HEE>L B>H
7, 38— AP e I A 2 vk B 48 5 T R S R
IR RAT G, BEK 2 1 R AR 0 &5, o Hh
Il PFASs A KA, o256 K ASBURLH1 Y PFASS
KA PFPeA 7R BRI >
Fe>4 75 N[ RE R N H BRI T PFPeA B9,
o % & W T PFPeA M fli FHEY. 2017 4E, %%
5 PFASs K BRI A ZT>H 2, WS A A2
AR R 22 S AEE e R 2022 48,
FLF Ui X B Y PFASs W B 52 9l 5 2 >3 22 Fl &
Z, PR IX U B A T>F 2, AW 1 X
B4 PFCAs WL ZE>F ZE 14 22, NaDONA
B B> IS T AR S R K A
A HETG A P,

2022

T—;b%é(ss) I CIREE)
YPFASs £ 50 .
B3 L0 o
® 0 R R AT
T, 151
PFOA 2 1]
w5
%g 04 : J Libdbabo i fnlotanata
NtV O~ —— N Al O —— AN —AN<tTWNOS—Aen NTNO=ON—~— NN —AN<TWNO~00 — NN
<<<<<<<¢>~>~>~5 B N S P P Io ot B N I S P ototy
FRER IER5 A XR== e la e
R N WO
s £ 501
PFCAs & " 1} 00 o0
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Fig. 2 Seasonal variations of PFASs concentrations in waters from Jiulong River estuary and Xiamen sea area
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JE 110 388 5% 0] 9L A48 AL+ A 5 R RE X 4 55
PFASs [ ZT5 284 AL gy 110 2. 4R
2017 4F A F 58 N R 5 22 Y PRASs Wk B i i T &
2= {3 2022 AEHBFSEIN K 3 A ZFT Y PFASs
JiE 2 22 A NP

T T A PR a5 R PR AN R 20 A il 22 52,
PK It PFASSs %) 2H B 45 #4976 [ 2245 I A — 3
2014 — 2015 4&, JU e VT3] 10 —J& ] 9 38 7K 4 v
PFOA Fi1 PFOS 1 AH X} 4= B 7E 4 2= (16% Fl 33%,
PE) e, @ T HEE(1% M 17%) M1 E %
(9% F11 13%), %5 5% PFCAs N 7E 4 2 £ 1% (44%.
67% 1 73%) Y. 2017 4, 45 4 PFCAs 7£ & %
(49%) 1= T H 2= (30%), 1 fi 5% PFSAs NI #£ &2 2
B (12% 1 39%) P 2022 4F, 45 5% PFCAs 7&
H7(60%) fc e, = T 4= (38%) Fl A2 (31%),
PFOS 7 & 2 5 Ik (12%. 21% 11 20%) , %
PFSAs 7E4 2255 (13%. 15% F126%)°,

2,13 ZWEH5H

Jude YT 10— i 3 PFASs ¥ B B i 1
XA AN (3 3), A2 F LR VLI AL B H
UL IX ) S1 Xk (A6, A7 F1 A8), DL X i
KA LLAGE 1] P8 7 B ry S2 X Il (X6, X7 i
X8) o SI DX I fw (= Wk FE AT 3k 109.97 ng/L, S2 X
S I 0 ok B AT 3 65.50 ng/L P, ST X S 3
SR T i X, 0] 1 A L N
J7L ST 54U S2 X IR A I i
XA 15K Ab 3R )RR R AU il s ), SESE XA
JLEHBE T H5 KRR, 90 B IX AT ey AL
Yo B, 2Tk ZinE RS A
PFOA. PFOS M L Hi{A, H 4 {fi H 45 % PFCAs.
Jai%% PFSAs. F-53B I PFASs FiIfA(# 6 : 2FTSA);
K I TR Kk ) ( AFFF) 3 8 A 38 4 J2
PFOA. PFOS % 6 :2 FTSA™, S1 X 1 45 #%
PEASs FOAR T 5 1 S2 XI5 (43 91 K 67% FiI

%£3  ARTAO-E 135 PFASs ;53 (ng/L) 25845+

Tab.3 Spatial distribution of PFASs pollution in Jiulong River estuary and Xiamen sea area

. 2014—20154E8Y 201742 202245

S 5% 0% < HF 0E 5% e A
A3 109.97 1421 3721 34.27 83.97 80.84
A4 94.31 33.22 37.02 29.32 70.01 75.10
AS 82.76 38.65 35.28 38.98 62.57 87.02
A6 88.23 42.65 34.44 30.14 65.45 70.80
A7 58.68 33.62 3475 97.56 1.18 40.50 63.20 45.09
A8 37.44 18.63 4134 52.75 0.92 31.72 62.37 32.07
A9 24.15 15.87 2748 60.85 0.33 3421 53.00 2241

A9-1 19.81 15.04 56.78 22.56 44.15 18.66
Y0 25.57 14.08 26.29

Y1 19.45 9.86 25.19 57.53 1.82 14.49 43.77 13.87
Y2 16.50 7.25 22.63 6331 1.46 14.44 26.88 12.36
Y3 12.13 8.79 21.47 34.31 13.49 14.03

KM2 16.87 328 18.22 45.59

XM1 - 3.07

XM2 - 373

X1 25.86 272 10.48 13.79 11.94
X2 37.57 0.69 17.79 12.17 15.31
X3 49.76 1.01 2273 14.35 21.02
X4 42,01 2.03 2244 15.63 19.23
X5 40.77 1.00 19.26 15.35 17.72
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", 2014—20154 20174 202245
YR

HZE S = B kS HE S v &S
X6 - - - 10.99 5.71 26.41 19.46 19.88
X7 - . - 47.04 3.54 29.60 36.79 31.13
X8 . . . 65.50 28.75 16.82 17.72
X9 . - - 51.12 19.66 15.35 17.17
X10 4327 3.13
X11 35.24 1.19 15.88 10.10 15.47
X12 22.00 0.68 12.67 8.86 9.95
X13 18.26 0.69 14.99 9.65 8.32

TE: - To

53%)° AR ST KA g T2 HE S RS

Z I UM A = A5 R (A5, PEASSs 2 B4
P — 8 B X322 5 . 2017 4F, 11 38
BE PFSAs 1A X 3 BE & T LR VLT 1 (28% Fil
15%), 1 2022 4%, JUIB VT 1 %6 4% PFSAs H &
I S 7 (24% 1 14%) P BT A BT
Wi A A PFASs SRR ML B HESE . Z 5 iiEsE
A2 B 23 B (HCA) ™| el v Ak 6
P BT F RS 40 B -2 SRR P 191 U9 ( PCA-
MLR)™ | 1 52 % P DR 743k (PMF) ™ 465 1y
B HRUR
214 FREA

Xt H 2014—2015 441 2017 42, 2022 £ 1L
YL 11— 1 38 9 S PFASs W 1 B 5 R
%, 7EE ZTFis Ul i O F e & TR
([ 3) B9 75 #& A BF 5% X B, PFOA il
PFOS K J& 75 5 2T} 57 S 4k PFCAs 7E %
R4 T AT P AR, (E R RE 7 2 T B0 |
9% PFHxS 3R B Ak 35, (0 [ )i 3 7 K 22
154 7 W f9 PFHxS 4 P9 Rl i 2, 4
B PFSAs ¥R B 7E 44 1 R 43 0 i, Hh IR A
2% Tt ELIT DK B b T A ] g B
% B PFCAs 1Y AH X = B2 A7 Jir B AIK, 7 40 i
PFSAs HIARXT 3 A g w0 Bk, L
T 1 = 1] U A PFSAs 11 ¥ J3 FAH XF
FEARTAK, vTRES T B8R | A= om g )
PFASs FiI{A AR A ¢,
22 YL

2014—2022 4%, Jule i O —J& ] i T A

) H1 YPFASs 1% 4 0.62 ~ 7.30 ng/g dw, H i
2022 4F-] [T S PFASs 5 1t 24 2 Ji 1719 38 1
5 B0 5 A DX AR AR L T R 4, BRI
= AR DAY b PFAAS ) &2 4 1.89 ~
15.1 ng/g dw'™, 5 i3 1034 7 YL A4 h PFASs &
4 0.0562 ~ 0.5863 ng/g dw""", B VI (X 17T
B T4 H 0.0075 ~ 0.0842 ng/g dw'™", # F1
FWGVR ARk 0.21 ~ 4.74 ng/g dw'™, £
G L IA] RN T 0 TR AR v 43
b 272.9 ng/g dw H1 345.7 ng/g dw ", Bt B T
YRR o 3~ 61 ng/g dw'™ , (14
B PG 554 0.06 ~ 1.73 ng/g dw'™,

2014— 2015 4E 5 2017 4E, LR ¥ B PFOS
9 A Xk = B A5 K R O T B 2 S PR (H F)
2022 4, LAY h PROS AR 32 1 B 25 5 Tk
1A(33% 1 18%) . LI VTN 1, J& [T 75 ¥ 3K
i) 22 V5 T AR f PEASs 2 8 w5 ] RE 5 T 35 e
P 2.1.3) 4 %0,

SR L, 2022 4R VTR T PFASs 7 &
IFBAT B ARk, (ELE [T AR B RN 414 ~
4.81 ng/g dw P& % 0.62 ~ 1.67 ng/g dw"" T
YR )55 4% PFSAs 7E 2017 4E BT A BE i rp Y R 46
M 2022 4F & £ 0.02 ~ 0.43 ng/g dw, Sz Bk
TR AR AT AE R PFOS #1446 55 PFSASs 1)
i P A
2.3 Wk

2009 4F, MWJE TSRS 3K 16 F 2L
P 1 S PFASs 7 & 4 nd ~ 8.7 ng/g ww', 2014
A, JUIB VIR 1 % ( Hemiculter leucisculus)



4 X ¥, F ARIFTO-BITERE/ S RANE T R IER R T AR 567

M ¥ 82 ( Liza carinata) VA K J8 1] i 38 09 % RARNYPFASs & i i T H K, JURITILE
1t fa ( Larimichthys polyactis) Fl VU ¥§ I fik FPG R fn 28 UL A A IE Y PFASSs 43 41 i
( Eleutheronema tetradactylus) JJL A YPFASs & 25~ 100 ng/g ww 1 35 ~ 1100 ng/g ww'" ", 7l
BN 677~ 23.13 ngg dw( % 4), AT BE Bk MA 1.0~ 33.4 ng/g ww', 2L 238 125 )L
YPFASs 7 7 13.19 ~ 263.11 ng/g dw™ o 5H  PIFIHFME S 31 M 3.89 ~ 7.63 ng/g dw Fl 17.9 ~
b TRT I S SR LY, LRV - 1B 58.5 ng/g dw

- s HE LES 125 X7
2 150 T e W R T T, WO W] 7 ARG 160 | g
B 7% 754
£ ]
SPEASs 5 30 IL |k |L[l[i 39 |I i
g 0 oIUL AR LN R
7 N<TWVNO=00 — — AN — OI\OOO\ (o Kag} N<FTUNO=00N—— AN — AN N0 ~— N<tTWVNO-0 — Al
CI22CER I IORURRRRRRR =T B Y e S Roos <z<<<<<izx
2525 R P I [
4 TR NE AN AT R TRE T }(5) WAL | WO
o -
PFOA =
oy 57 |L
1% rraaddass olndd Il 1)
RASe vty <<<<<<<pzx
4 AT TR 75 ] PINERE | WIET
on
e 2 50
Pt = 25
PFCAS% '.IJJJJJ_IJJ_- oD bhyyg
- ) €N OT~ 000N — O —aien NITINO=0R — A
o << << <<>->~>-><><><><><><><><><>< <<<<<<<pzx
4 F ) R N T A A 0L | WO
1]
O g 1. S
o J ]
% g.a:lu.[h weldoledgle s a0dls. . (5). [IIE[L'L
g NTNO=0AN——AIN— AN WN\O~— AN N<tTWVNO-0 — Al
D A S A St e vl <z<<<<<yzx
Pl et ==
4 PR RO TELT TR, P R BT TR T ) BT ety [ o
. 230 301 301
Pk = 20 204 204
PFSAs{élg:J Joldsdwer o vueeallle. 181 101  F e
- < 1O e 00 Oy o (1 e 4 1 F 17 \O [ 00 Oy e e T O 00—
B R R R e ISlote <<<<<<<zp
=== e
L o W R COEE) 0.9 FILHE | i
& 0.6 0.6
PFHxS = - :
0.3 [l[l l l l l 0.3
& 0.[i[|[i|Hi[I[I{I. b b bbb hEEELL AT 1Ty
” O~ 00 Oy — I~ 00 Oy — Nl en N0 000 —~ A
CICECER I NI RNRERRRER =T << << << <y
IR=E P SN

40 [ 2014— 2015 - 2017 [ 2022

3 ARTAO-EITEEE R PFASs BRI

Fig. 3 Interannual variations of PFASs concentrations in waters from Jiulong River estuary and Xiamen sea area
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Tab.4 PFASs in fish from Jiulong River estuary and Xiamen sea area

Ay PFOA PFNA PFDA PFUnA PFTIDA PFOS
2009 1.0~12 0.61 ~0.87 0.60 ~ 0.82 0.27 ~0.81 0.36~1.1 0.37~5.98
2014° 41~52 nd~0.34 0.03 ~2.68 0.21 ~3.05 0.53 ~2.46 0.17 ~8.22
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I TTI 25 PFASs SR T (037~ 5.5 ng/g dw), TR 7K 155 4 7] BE A= % 7E
MR . 2009 4E PO BESY R B, WK LA R ™ 2014 4R BFSY R B, LB T O £
(0.49 ~ 8.7 ng/g dw) YPFASs 1 & i T K 2 LA A BE b /9 PFASs & w2 39 7 3k
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