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Pollution Characterlstlcs of Perﬂuﬁrlnated Alkyl Substances (PFASS) in

}
Seawater Sedlments and Blol{glcal Samples from Jlaozhou Bay, China~
CUI Wen-jie!" ! , PE_NG Ji-xing’”, TAN Zhl;)unzj y ZHAT Yu-xiu>** GU{) Meng- meng2 >, LI Zhao-xin®’ | MOU
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(L. Gf)llege of Food Smence and Englneerlng, Ocedn Unlverslt_y of €China, Qingdao 266003, China; 2. Yellow Sea Fisheries Research
In%tltute Chlnese Academy of Fishery Sciencés, angdao 2660'71 China; 3. Key Laboratory of Testing and Evaluation for Aquatic
Product Safety and Quality, Ministry of Agriculture and Rural Affairs, Qingdao 266071, China)

Abstract: In order to explore the pollution levels and characteristics of perfluorinated alkyl substances ( PFASs) | seawater, sediment,
and Ruditapes philippinarum samples were collected near the Jiaozhou Bay coast in April 2018. All samples were analyzed by using the
high performance liquid chromatography-mass spectrometry method to determine the content of 35 types of PFASs. The results showed

that 12 different PFASs were tested in the seawater with Z PFASs concentrations of 21. 1-38.0 ng-L™"; 10 types of PFASs were
detected in sediments, with z PFASs content (dry weight) ranging from 0. 459 to 1. 20 pg-kg™"; 19 types of PFASs were measured

in Ruditapes philippinarum , with Z PFASs content (dry weight) of 15.5-27.5 pg-kg™'

. Compared with other areas reported in the
literature, the total pollution of Jiaozhou Bay was at medium or high levels. In addition, perfluorooctanoic acid ( PFOA) was the
dominant PFAS in the seawater, sediments, and Ruditapes philippinarum with a detection rate of 100% . 6:2 fluorotelomer phosphate
diester (6:2 diPAP) was observed for the first time in seawater and sediments from Jiaozhou Bay and had the highest detection
frequency and concentration of the precursor. Perfluorooctanesulfonamide ( PFOSA ) was the main precursor in Ruditapes
philippinarum , of which the detection rate was 93. 8% . Moreover, the organic carbon normalized sediment-water distribution coefficient
(lg K, ) values were 5.24-6. 37 and increased with an increase in carbon chain length. The bioaccumulation factors (lg BAF) and
field-based biota-sediment accumulation factors (lg BSAF) were 2.53-4.32 and 1.30-2.50, respectively. The lg BAF values
positively correlated with the carbon chain length, whereas the lg BSAF values decreased with an increase in the carbon chain length
(C4-Cp3).

Key words ; perfluorinated alkyl substances (PFASs) ; seawater; sediments; Ruditapes philippinarum ; Jiaozhou Bay
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120—400 H ,‘;iq E]:“.'.Sigma NHED Walﬂfér_;"l,@ésis{ ’W"a’(;(
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Distribution of sampling points in Jiaozhou Bay

Fig. 1

MISEEG %, BTG E T - 20°CH4F. Akt fls
e, SRAF R AT SRR £ L.
1.3 HEa ke

7K PFASs 4R HUS % SCHR[ 21 ] 107, 7K
FEZE 0. 45 wm BEIEAT YR8 I 2K BRSOR P T, B 100
mL FER A PRI (2 ng) , il FH#E 10 min, &
Waters Oasis WAX & AHZERUH: (i FHRETHK A 5 mL
0. 1% Z /KW YW . 5 mL AT 5 mL KiGAL) ,
SRJGH 5 mL 20% HEEWRYE, 4 mL 2. 5% 20K
IR VR K. VR T 35°C Ak E KT
0.5 mL, ] 50% HEE/KIF R EZR 2 1 mL, 12000
remin T FEELD 10 min, B FIE RS 0.22 pm E
JBE, .

DU PFASs B9S2 IS5 SCHR [ 22 ] W 1%,
FERR A THIS , MERRFRIR 1.0 ¢ T 15 mLPP B0
TR AR (5 rig) , %3 TR 107hia, il
A'S mL 0% Z K HEL, WHEES) T mipl, 4R
HL10 min, 8000 r-min] 850 5 min, AWA 4 ml.
00% MKMW AR L 0, 49F Lkt
10 mL. FISRIORTMA 100img C, ORI 50 71
AL (GCBY, 704 RHE/R . 8000 rmin ' #x
S min, 505wl (4T 35°C AR RS 1K F 075
mL, 1 50% W AT i A E 0.5 ml) 12:000
remin ' FEE S 10 min, %Lﬁ%(ﬁﬁ 0.22 pvm g
T, .

TR RIRIFh PFASs M $EIS % SCHk[ 23 1 1Y
Tk, HERRFRER 0.5 ¢ YR THESE T 15 mL PP B0 4
FOMANFRYI (10 ng) , FiE FEHE 10 min, fITA
9 mL 90% LJE/KE W, WHEIRS) 1 min, #E5 FEHL
10 min, 8 000 r-min ' B.0> 5 min, FH 75 HRIHH
90% LIEKIBWEZR S 10 mL. Bl 1 mL [FIiR$EE
T E M Oasis PRIME HLB FAHZERCH: , [H SR
T, FREMEE 2 mL BRI & SPE /ME I,
PREFR O R 1, R, T 35C AW
ZIAKT 0.5 mL, FH50% FEKEREEZE mL,
12 000 r-min "' FE .0 10 min, ¥ FIE WL 0. 22
pm JEME R,

1.4 A AGE/ B Ak

WA (355 254 . Phenomenex Kinetex XB-C,q {41
FE(2.1 x100 mm, 2.6 pm), A A 40°C, FshHH
AN 5% W EEKEW (%5 mmol-L™" 2 R 44 2% v
W), B R 95% WKW (5 mmol-L™" R4
ZZWPIR) , YEREE M 10 WL, W#E A 0.25 mL-min '
VEMOAR B IR T S A A 10% B, 0.5 ~3.0 min FF
% 70% B, 3.0 ~5.0 min FI % 80% B, 5.0 ~8.0
min %5 80% B, 8.0 ~10.0 min F+ & 100% B,
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L, AR N Full MS/dd-MS?; 1§ %5 H JE
-3.0 kV; B 404 A0 I Es IR B2 43 0 S 320°C F
50°C ; B FNETRI S 40 arb 15 arb; SRAETE
m/z A 150 ~1000; —Z 214 (Full MS) 2HF% K
70000 FWHM, C-trap fix K% it (AGC target) :3 x
10°, C-trap B K IE ABF[A] ;200 ms; BOHE 4 — 9%

FET A (dd-MS?) 43 # % Ky 17500 FWHM, C-

trap Fx K2 (AGC target) : 1 x 10°, C-trap Hx KIE
ABFE] .50 ms, ,\4111)?%3%7‘%&%%1#1}([23]
1.5 FrimdEl S E

Syt e MR G
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, GG 08 2R VU IR 2 M
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Jo5, A R A A k. A 0 A ) B A
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SFRMENR 22 1 2. 06% ~ 14. 6% (AR 518 0.5,
2,10 ng-L7"); LAY kg [0 Y R Ry 67.8% ~
112% , MXFRIEZE R 1.01% ~14.6% , (Jbri
éy‘%’ﬂﬁo 1,0.5.2 pg-kg™'); FEMHE W?JJMTIEI
R 60.9% ~119% , AHXTARIENRZE N 1.35% ~
14. 4% (BRI 90 0.5, 2 F110 pg-kg™'). %
e AP B Il S5 H R DL 3% 1.

£1 BHRHAMHERESHHR -

Table 1  Recoveries and detection limits of target compounds | il . ¥ =

PFASs K Az P i

I/ % Kot /ng L FRE/% Rl pg kg | BOR % hmsswg ke |
PFBA 60.2 £5.37 0.100 % 104x11.3 0.020 0, 10513.8 A0.0500
PFPeA 110 £8. 62 0-100 99.8 +1.25 0.0200. | 105%14.3 - 0l0s00, 7
PFHxA 05 £9.58 10. 100 . 98hx2.78 0.0000 | 111498 0:0200 1
PFHpA_ " 104 £3.27 ofign | aby 98 0%2. 85 ol 0100 R VU 0.020'0 )
PRON | S /1968 £3.38 0,100 , / .99 7+4.16 00100 T §7.4%10.9 0.0200,
PFNA = 988 :2.77  0:100" 92 4+1.01 0.0100 08 14,1 0.0200,
PFDA | fe | 84.9:13.0 0,100/ 94.9+12.2 07010 “114 £3. 60 0.0200
PFUAA 79.5 +11.8 0.1‘260“" “ J Jo0.3 2118 0.0200 | 102 +7. 09 0.020 04
PFDod | f £61.9 £7. 61 | 0.200 [ & 99, 8£13.2 0.0100 91.9 £7.61 0.0200
PEDA 1 [ g 63114 0.200 LA 7970436 0.0100 73.5£2.23 0.050 0
PFTeDAs [ 95.0£7.90 0. 200 #9945 £9.76 0.050 0 72.5+13.9 0.050 0
PFHxDA /* 85.8+8.15 0. 500 91.5£3.18 0.050 0 76.6 +1.35 0.050 0
PFODA™ 64.3 6. 27 0. 500 78.7 £9.79 0.0500 62.0+1.82 0.0500
PFBS 118 £3.95 0.200 112 £5.83 0.0200 118 +7.99 0.0600
PFHxS 125 +2.85 0. 100 101 +3.88 0.0200 114 £2.38 0. 060 0
PFHpS 98.9 +8.52 0. 100 99.8 £6.29 0.0200 112 £7. 51 0. 060 0
PFOS 80.6 +11.4 0. 100 85.9 +13.8 0.0200 105 +2. 63 0. 060 0
PFDS 112 +5.21 0. 100 102 £5. 15 0.0200 105 +13.4 0. 060 0
6:2 FTCA 104 £6.30 0. 500 99.9 +6. 34 0. 0200 119 £2.92 0.300
10:2 FTCA 70.2 £2. 60 0. 500 83.6+11.6 0. 0200 62.2£6.99 0.300
3:3 FTCA 78.8 £3.17 0. 500 97.7 £9.03 0. 0200 85.2+12.3 0. 300
5:3 FTCA 118 £11.0 0. 500 96.3 £3.59 0.100 102 £12.0 0.300
7:3 FTCA 111 £9.42 0. 500 89.9 +14.3 0.100 78.0%11.2 0. 200
6:2 FTUCA 60. 1 +4.47 0. 500 102 +14.6 0.100 60.9 135 0.300
8:2 FTUCA 111 £9.76 0. 500 98.2 +6. 54 0.100 66.4 +12.5 0.300
10:2 FTUCA 60.0 +4. 86 0. 500 91.129.77 0.100 63.2+11.3 0.300
6:2 diPAP 74.2 +1.06 0. 500 91.0+9.36 0.100 105 £10.0 0.100
PFOSA 102 £11.3 0. 500 99.0+13.4 0.0200 112 +14. 4 0.300
PFOSAA 96.2 9. 88 0. 500 101 £7.29 0.0200 114 £10.2 0.300
N-MeFOSA 107 +7. 41 0. 500 100 £5.71 0.0500 105 +13. 1 0. 150
N-EtFOSA 110 +14. 6 0. 500 99.6+10.8 0.0500 101 +12.6 0. 150
N-MeFOSE 114 +3. 14 0. 500 92.3 9. 84 0.0500 94.6 +12.3 0.300
N-EtFOSE 82.9 +5. 10 0. 500 67.8 £6.19 0.0500 70.6 +8. 60 0.300
N-MeFOSAA 110 +4. 18 0. 500 70.9 £11.0 0.0500 115 +4.85 0. 150
N-EtFOSAA 118 +4. 81 0. 500 107 £9.22 0.0500 117 £5.01 0.300
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2.1 HINIEHEEK B DUBU H PRASs By & HKF 5
A

KRR IERG Y 12 Bl PRASs, fUd5 C, ~C 4
FURMR ( perfluorocarboxylic acids, PFCAs) | C,, C,,
Cq 4= F Mk iR ( perfluorosulfonic acids, PFSAs) . 6:2

HEUE

FTCA #16:2 diPAP( & 2). PFOA T /KEE N 1Y = 60
=

AR, 5 PFASs BT K ( ZPFASS)EI’»J 5%
40

40. 1% , W& THAA 7, R FEZEGRY, Hy

J& PFBA (29.2% ). PFHxA (5.25%) #i PFPeA
(5.12% ) ; HIBRY) 6:2 FTCA ALAE J3 ¥l 5 %ﬁjﬁﬂj
ifif 6: 2 diPAP 2B I e K UKL H (Y BTKA, H
Hi%H 94.7% , F-HY I gﬂ&r“jaz 51 ng-1' (%
2), {E?f&zﬁfﬁ%ﬂmﬁ“”&/}iﬁéﬁ/&“‘” E’Jﬁ,:?k

7J<IF ZPFASSYEEU\}M 1~38 o‘g,g;f -f’/fa

; 2 s prass R o
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Table 2 Coq,tents of PI‘ASS in seawater and sediments ffom Jiabzhou Bay 4

iR NRESH LT RRERNZRAR; 5
[l AN X ML, D PRASs 154K V- FoU BEoF
Fe HA g 3, AR T o B V8 0 52 0 K Al BUJR
G

EE PFBA 53 PFPeA = PFHxA @8 PFHpA T PFOA  EEPFNA
EE PFDA = PFBS [ PFHxS EEPFOS &8 6:2 FTCA B3 6:2 diPAP
100 -

D
tatatete®
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(=
1T
Vatatat

JU D203 J4 05 J6 JT J8 19 JIOJTTJI2D13114115016 117118119
‘ TR )

Y ARRH K PRASs BRERES 87,
Fig#2 ,“"'Cnrﬂi)ésitiois an_da;:'rl;lass fractions of PFASs |

/in seawater at different sampling point$

b1 R (LR ke !
praSt I e, : . A E

] # | g *'g@@" i i S
PFBA 7.79 6.89 75,90 ~12. 1 0.121 0.096 1 <0.020 0 ~0. 292
PFPeA | 1.37 1.28 1.13 ~2.49 nod.D n. d. n. d.
PFHxA 1.41 1.29 0.969 ~2.47 n. d. 0 d. n d.
PFHpA 0. 796 0. 694 0.603 ~1.78 n. d. n d. n. d.
PFOA 10.8 9.90 8.18 ~16.2 0.224 0.193 0.104 ~0. 385
PFNA 0. 383 0.335 0.214 ~0.932 0.0203 0.0219 <0.0100 ~0.036 5
PFDA 0.108 <0.100 <0. 100 ~0. 356 0.0303 0.0340 0.0126 ~0.041 2
PFUdA 0 d. 0 d. 0 d. 0.0520 0.056 2 <0.0200 ~0.072 4
PFDoA n. d. n. d. n. d. 0.0140 0.0146 <0.0100 ~0.033 1
PFTIDA n. d. 0 d. n d. 0.0167 0.0177 <0.0100~0.0335
PFBS 0. 682 0.625 0.555 ~1.24 n. d. 0 d. n. d.
PFHxS 0.210 0.182 0. 137 ~0. 489 n. d. n d. 0 d.
PFOS 0.722 0.570 0.294 ~2.47 0.0708 0.076 1 0.036 0 ~0. 122
3:3 FTCA n d. n d. n d. 0.0262 0.0247 <0.0200 ~0.036 9
6:2 FTCA 0.773 n. d. n. d. ~0.773 n. d. n. d. n. d.
6:2 diPAP 2.51 2.06 <0.500 ~8. 84 0.183 0.175 0.064 5 ~0.373
S PFASs 26.6 26.0 21.1~38.0 0.745 0.716 0.459 ~1.20

Dn. d. #RKRKH

DURRIRE S LA ) 10 FF PFASs, 45 C,, G4
C,; PFCAs, PFOS, 3:3 FTCA 1 6:2 diPAP( & 3).
PFOA [FIHZUURRYI i EE 05 W), &t R

D PFASs 9 30.1%, K& PFBA

100% ,

(15.4% ) . PFOS(9.50% ) Fl PFUdA (6.98% ) ; Fij
9K 3:3 FTCA By %0 72.0% ,
) 2.54% , 6:2 diPAP fEULRYI A K H, &
> PFASs 1y 24.5%,

i > PFASs

#®(UTET) A
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Fig. 3 Compositions and mass fractions of PFASs

in sediments at different sampling points

DU D PFASs 1 30. 1% ), X Bt WIBRAE K & 5
W) PFASs 1ETUERY 55K Z [ 23 BEAT .
2.2 PFASs fEUURRY) 5K Z (8] i 73 L

R IR]— SR A A T 7K B URR A o PFASs &
EITR R B(K,) , A TR DU X
PFASs (W R 57 LB & B 3 DDA OG5
SEAT BILBR I — A 70T 2R 280 (K o ) 7T LA S 3 b S 1R 73
FeATh, HEARMT .

K, =

o _ K x100
o fOC

A, e, B PFASs 7EUUBWI I & i (pg-kg ™', LA
THEIF) s e, JE PFASs 15 K i Jit 3k )&
(pe-L™) s fu VTR LR A 5L ()
%H Elementdr VARIO EL JC 2 43 B4l 78 M
WL £, B5THY 0. 708% ; K, Koﬂgﬁ-ﬁ%
L'kg*1 . .;" 4 = H.‘ ! n‘! P

%3 SRR, I K, 1 Ko (005G 5
1% 1. 00/ 0, 4174 PFBAY 52. 22 £0. 093 5(PPDA) _
15,24 £0,404 ( PEBA) 26.37 £0. 0836 PFDA
i PRBA', PROA “PENA | PFDA Fil PFOS (1) I Ko
B 5% PFOA B9 \g K, {5 THEAL AL IX ) | g
FHR I DK TR e I DA A LB 5 k5
KoK (an pH Al Ca®* W46 ) 22 523 Y. 1g Koo,
{1 5 B Bt o e B S A R A, HLRRRE in— >k
HE(PFOA ~PFDA) , Ig Ko fHIEMZ 0. 4 5L, 5
Z AR GE AR 5T 45 R MIAF. Labadie 257V R
Higgins" ™' IA AN T—Z B2 (1) PFASs, BREE K &
s MUTRR YW BAE FH B0 R 2S5 A R AE , Bl & B BE )
14 K, PFASs 1Y B /K A FH 38 5, o i B2 /)N, R 5

#3 AEMEK PFASs Mg K, 51g Ko fE
Table 3 The Ig K, and lg K. values of PFASs in different regions

PRAS: W K B i
lg K, lg Ko lg K, lg Ko lg K, lg Ko

PFBA 4 1.09 +0. 417 5.24 +0. 404 1.64 £0.24 3.58 +£0.29 1.00 +0. 38 3.02 +0.45
PFPeA 5 —b — 1.29 +0.24 3.17 0. 20 0.46 £0.24 2.40 +0.52
PFHxA 6 — — 0.86 +0.34 2.64 £0. 44 0.59 £0.33 2.55+0.51
PFHpA 7 — — 1.43 +£0.43 3.36 +0. 47 0.45 +£0.35 2.33 +0.49
PFOA 8 1.30 £0. 189 5.45 0. 184 0.65 +£0.30 2.53 +£0.41 0.63 +0.51 2.68 £0.51
PFNA 9 1.74 £0. 249 5.89 +0. 241 1.88 +0.44 3.80 +0.52 1.03 +0.49 3.07 £0.43
PFDA 10 2.22 +0.0935 6.37 £0. 0836 2.16 0. 31 4.07 £0. 40 1.60 +£0. 51 3.59 +£0.55
PFUdA 11 — — 2.47 £0. 41 4.37 £0. 56 2.25 +0. 66 4.19 £0.52
PFDoA 12 — — 2.49 +0. 13 4.48 +0. 18 — —
PFTrDA 13 — — — — — —
PFBS 4 — — — — 2.18 £0. 66 4.24 +0.59
PFHxS 6 — — 1.82 +0.36 3.77 £0.51 2.24 +0.55 4.15+0.47
PFOS 8 2.07 £0.712 6.18 £0. 189 2.24 0. 61 4.15 +0. 69 1.70 £0. 39 3.75 +0.44
6:2 diPAP 16 1.88 £0.433 6.02 £0.423 — — — —

1) “—" FoR T EHE
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Bl AW B, 3 AT D R A 58 1 oK S AR v
PFASs 21 2= 5 B W I B 4. LAk, PFOS (1) 1gK,
{E% PFOA 13 0. 7 T80, 6:2 diPAP BiREEHK, H
H K, & Ko AE¥/NT PFDA, 5X154K77 & Chen
DT BRI R 4 e — 2, XU BRFKME AN, DR
Pixt PRASs IR BHE FHIE vT BES5 B BB | Aok
HLEH 1A G
2.3 M AEYIRE S T PRASs B & K S5 4
AR A AT NS 3 K 7= FRAE S Fh 2 —
ARG LATAE R BN VS A= ke S AR 3, PFASs & i
KA B AN B 4 s, JE A= G A7 ALk 19 A
PFASs, fi#f C, ~C,. C4 ~ C,,PFCAs, C,. C,. Cq
PFSAs. PFOSA . N-MeFOSAA ., 7:3 FTCA } 6:2

diPAP. > PFASs &k (UL FEIF) EH N 15.5 ~
27.5 pg-kg ™', Hr PFOA ik i, &l 5.32
~17.4 pgke™ (HMH 11.6 pgke ), &
> PFASs [y 56.9% , J& 9F H % i A7 P B 11
PFAS, HUKJE PFOS(12.2% ), 3% St Sois ™' 5
BBl I, (R

HRE L %Mw\] {974 % PFAS Jy PFOS JH P O'Af’\
iﬁ&?ﬂiﬁﬁﬁ ﬂtﬁé;‘zwﬁiw"méﬁm‘s HUBWJ

£ PFOSA & N-MeFOSAA PFOSA EI’J?F‘ S

93.8% § ki | D) PRASs k() 8. 889/, *waa%m J
il Sl s ] PeGS Ve 17 £ s B

PFOSA ) % 415 J; N-MeFOSAA i) £ Hi%E Jy
25.0%', {05 > PFASs 190.160% . PFCAs Fij4K4)

7:3 FTCA WK R K 43.7% , & > PFASs 1y
2.62% , 6:2 diPAP TEAEARTEMGAFAE S i A R 1Y
ot HRALN 18. 7% , AR T 7K TR v ) 4G H
AUk > PFASs (90.190% , ATHEE 6:2 diPAP
T2 W) i 9 5 fb i PFHxA 1 PFHpA % M &

N-MeFOSAA
6:2 diPAP
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Fig. 4 Contents and compositions of PFASs
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A BB

PFASs''".

% C,(PFHpA) 4k, C, ~ C, PFASs 7EIEF w4
RN B A R, A A 5 i K XU b Y
PFASs 243, 3% B K FIDTAR W 52 7K 7 A W A Iy
PFASs [ H Z KR, PFOA | PENA F1 PFOS 7E4: %)
PR S PFASs 19 7 L 5 T i K R SR, B8
PFASs 1EIERE R IR AT N T RE B A A=) R AR AE
2.4 PFASs A4 HPURHIE

FHTR] — R A A5 A2 ) ST K i PRASs 53K
T4 R LA F ( bioaccumulation factors, BAF)
MIURIE L 2eoK 4E A= ) PFASs 1k Z —, 2k
Y- A Yy Z2FA F (bioaccumulation factors between
organism and sediment, BSAF) J& i i& T Bl 9
PFASs £ 9 2FHIC AL, ﬁ%@ﬁﬂﬂ? -

Cy, F il o i a
BAF = & 7 |

Cc

w r F =

BSAF = / :

= o J& BEASs fﬁ%ﬁifw’\ﬁﬁtﬁ b S
(pg-kg™ ua@m y e PFASs T@Mﬂﬁﬁﬁﬁ‘
i{zw“(png ); e, 92 PRASs 7EULBUWIRY o7 ;-ax
(pg-kg™! UfFEﬁr) | W 4 FI7R , PFASs tEEE e
Emﬁﬁﬁw\}ﬂﬁ lg/ BAF J% 1g BSAF {5 ft {5 415
}2.53 £0.061 4( PFBA) ~4.32 0. 284( PFDA) il
1.30 +0. 487 (PFBA) ~2.50 +0.077 9 ( PFOA), C,
~ C, PFASs 11 1g BAF {H KT 1g BSAF {8, KHIFEHE
AT N (940 B PFASs (C, ~ C,,) 5 5 3l i ¥ 7K

=
=1

%4 PFASs A ¥R 1g BAF #1 1g BSAF &
Table 4 The lg BAF and lg BSAF values of PFASs in organisms

PFASs RAE lg BAF lg BSAF
PFBA 4 2.53 +0.061 4 1.30 +0. 487
PFPeA 5 3.10 £0. 0105 —b
PFHxA 6 3.02 0. 360 —

PFOA 8 3.83 +0.098 6 2.50 £0.077 9
PFNA 9 4. 14 £0.204 2.31 +0.299
PFDA 10 4.32 +0.284 1.98 +0. 306
PFUJA 11 — 1.77 £0.357
PFDoA 12 — 2.03 £0.011 4
PFTrDA 13 — 2.00 £0.317
PFBS 4 2.88 +0.203 —

PFHxS 3.37 £0.342 —

PFOS 8 4.30 +0.076 7 2.25+0. 171
6: 2diPAP 16 2.24 0. 185 0.245 +0. 380

1) “—" TR To R

PFCAs Fl PFSAs fiY 1g BAF {f &% 3 Bifi ok % K J&F
Wik may s, HEA B ENMHCHELE S
(a) ], X 5K 4E PFASs FE30 H B &7 19 8 1 57K 43
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Fig. 5 Correlation between lg BAF, lg BSAF values,
and length of carbon chain of PFASs in organisms
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