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Abstract: Per- and polyfluoroalkyl substances (PFAS) are notorious environmental contaminants
that are often referred to as “forever chemicals”. Eastern China is a major region that produces and
utilizes PFAS. These substances can enter the environment and migrate to drinking water sources,
thereby posing potential ecological and health risks. To investigate the occurrence and potential risks
of both legacy and novel PFAS in the drinking water sources of this region, a study was conducted
on water samples collected from 13 drinking water sources. Anion exchange solid-phase extraction

coupled with ultra performance liquid chromatography-triple quadrupole mass spectrometry (UPLC-
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MS/MS) was used to determine PFAS in water. The pollution levels and spatial distribution char-
acteristics of 50 legacy and novel PFAS in these drinking water sources were studied in detail and
their ecological and health risks were also assessed. Twenty-six types of PFAS were detected in the
drinking water sources of the eastern region, with total mass concentrations ranging from 80.0 to
282 ng/L and a median mass concentration of 153 ng/L. The relatively high concentrations of PFAS
in these drinking water samples is likely due to heavy industrial activities in this region. Nevertheless,
the levels of perfluorooctanoic acid (PFOA) and perfluorooctanesulfonic acid (PFOS) in all sampling
sites were far below the limits of national drinking water standards of China. The detected PFAS
in drinking water sources were predominantly short-chain compounds, such as perfluorobutanoic
acid (PFBA) and perfluorobutanesulfonic acid (PFBS), which accounted for 27.6% and 20.8% of
the total PFAS concentration, respectively. In contrast, long-chain PFAS (with more than nine
carbons) constituted less than 2% of the total PFAS concentration. The observed higher proportions
of short-chain PFAS are rationalized by their somewhat higher mobilities in aquatic environments.
Low levels of various novel PFAS, such as hexafluoropropylene oxide dimer acid (HFPO-DA), 1H,
1H, 2H , 2H-perfluorooctanesulfonic acid (6: 2 FTS) , perfluoro (2-ethoxyethane) sulfonic acid
(PFEESA) , 9-chlorohexadecafluoro-3-oxanonane-1-sulfonic acid (9CI-PF30NS) , and perfluo-
rooctanesulfonamide (FOSA) were detected to varying degrees in the drinking water sources. This
indicated that novel PFAS are being increasingly produced and used as alternatives to those restricted
by international and Chinese regulations. The overall PFAS pollution levels and compositions in the
drinking water sources of Eastern China are significantly influenced by nearby industrial activities,
with wastewater discharged from chemical industrial parks and related enterprises contributing
significantly to the elevated PFAS levels in the drinking water sources. Pearson correlation analysis
suggested that the PFAS in these drinking water sources likely arise from common pollution sources.
Ecological risk-assessment data reveal that the PFAS risk quotient in the abovementioned drinking
water sources ranged from 9.7x10° to 8.9x107, which suggests that the PFAS levels at the sampling
sites in this study evidently pose no ecological risks. The hazard indices for perfluorohexanoic acid
(PFHxS) , perfluorononanoic acid (PFNA), HFPO-DA, and PFBS in the examined drinking water
sources ranged from 0.16 to 0.89. The detected levels of these four PFAS are compliant with the limits
set by the national primary drinking water regulations of the United States. This study furnishes
foundational data that provide a comprehensive understanding of the pollution profiles of PFAS in
drinking water sources in Eastern China. Continuous monitoring is necessary to ensure drinking-
water safety for residents given the widespread occurrence of both legacy and novel PFAS in drinking
water.
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Fi A 7 R A5 2 19 PFAS PIARTER & % (2 pg/mL) ¥
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Oasis WAX [# A # B 4% (6 mL, 150 mg, 60
pwm) 4 [ 55 [F Waters /A 7 o 3% 55 £F 4 & 5 (GF/F,
0.7 wm) Iy [ J% [F Whatman A & . 3256 F il F 19
F i (HPLC 2% ) F1 5 (HPLC 2% ) 4 [ £8 [ Merck
A &K (R4 B0N 25%, HPLC 9% ) fl 2 R 4%
(HPLC Z0) W A 4650 B 2 g R A RA A .
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Table 1 Geographic information of sampling sites for
drinking water sources
Site City Longitude/® Latitude/®
Sl Nanjing 118.5583 31.8688
S2 Nanjing 118.6974 32.0089
S3 Nanjing 118.8163 32.1512
S4 Lianyungang 119.1023 34.5869
S5 Lianyungang 119.0939 34.5332
S6 Taizhou 119.8822 32.2566
S7 Taixing 120.2700 31.9465
S8 Zhangjiagang 120.6093 31.98961
S9 Changshu 120.9052 31.7574
S10 Shanghai 121.1908 31.7624
S11 Shanghai 121.5758 31.4361
S12 Suzhou 120.2957 31.3157
S13 Suzhou 120.4904 31.0223

1.4 #tAETAE

7 FH 3 355 8 2 8 RS B AE o BR 200 mL i U
JF K AE N A 10 wL 200 ng/mL 1 N bR IR & K,
RAYE) . ¥ WAX [ A A U 28 5 7 [ A 4K U
B AR 6 mL 0.4%(v/v) % K I EE 7 .6 mL
FHEEFN 6 mL 2K HEAT 16 Ak o 3k U8 5 09 7K 4 38 2ot
BTN s KAR B A7 4 15 4% 2 [81RH 6 BUME , 38 92 1
YY1 /se FREES S A 6 mL 25 mmol/L £
2 e 7K VS WL OB R R, D T R W — O e A% 2 1R
FAEBOHE o P A 0.25 mL FE bk 3 11 AR 2% BOkE: | 3¢
o R AR 5 4 T4 5 , ] 10 mL 0.4%(v/v)
A K TV VRV 0, WS R OV o R I R A A &
LM 200 wL H RSV AL 2 R TN I E RO
o, —18 CHAAE, Rl .
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Table 2 MS parameters of the 50 per- and polyfluoroalkyl substances (PFAS) targets and nine internal standards

P ooy 0
Heptafluorobutyric acid (PFBA) 212.8 168.9° -40  -13 0.5 1.7 C,-PFBA
Perfluoropentanoic acid (PFPeA) 263.0 219.07/68.9 -40 -10/-50 0.2 0.5 13CA-PFBA
Perfluorohexanoic acid (PFHxA) 313.0 269.07118.9 -45 -13/-27 0.1 0.2 I3CZ—PFHXA
Perfluoroheptanoic acid (PFHpA) 363.1 319.07169.0 =30  -14/-24 0.1 0.3 “C,-PFOA
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Table 2 (Continued)
P ti Product MDL/ MQL/
Compound arent fons X roduc DP/V CEs/eV Q IS
(m/z) ions (m/z) (ng/L) (ng/L)
Perfluorooctanoic acid (PFOA) 413.0 369.07169.0  -40  -14/-24 0.1 0.3 "C,-PFOA
Perfluorononanoic acid (PFNA) 463.0 419.07169.0 -35 -16/-24 0.1 0.3 13CS-PFNA
Perfluorodecanoic acid (PFDA) 512.9 469.07219.0 -40 -18/-26 0.1 0.4 '3CZ—PFDA
Perfluoroundecanoic acid (PFUnDA) 563.1 519.0/319.0 =70 -16/-28 0.1 0.3 '3C2—PFUnDA
Perfluorododecanoic acid (PFDoDA) 613.1 569.07/169.0 =70 -18/-36 0.1 0.4 '3C2—PFD0DA
Perfluorotridecanoic acid (PFTrDA) 663.0 619.0/168.9 -65 -20/-38 0.1 0.3 '3C2—PFD0DA
Perfluorotetradecanoic acid (PFTeDA) 713.1 669.07168.9 -85  -20/-38 0.1 0.5  "C,-PFDoDA
Perfluorohexadecanoic acid (PFHxDA) 813.0 769.07168.9  -90  -18/-30 0.3 1.0 "C,-PFDoDA
Perfluorooctadecanoic acid (PFODA) 913.1 869.07168.9  -40  -25/-45 0.3 0.8  "C,-PFDoDA
Perfluorobutanesulfonate (PFBS) 298.7 79.9°/98.9 -90  -70/-38 0.1 0.3 "*0,-PFHxS
Potassium perfluoropentanesulfonate (PFPeS) 349.1 79.9/98.9 -90  -80/-50 0.1 0.2 "*0,-PFHxS
Sodium perfluorohexanesulfonate (PEHxS) 398.7 79.9/98.9 -90  -90/-72 0.1 0.3 "*0,-PFHxS
Sodium perfluoroheptanesulfonate (PFHpS) 449.0 79.9/98.9 -95  -100/-80 0.1 0.2 *C,-PFOS
Sodium perfluorooctanesulfonate (PFOS) 498.9 79.9/98.9 -105 -110/-98 0.1 0.3 "*C,-PFOS
Sodium perfluorononanesulfonate (PFNS) 548.8 79.9/98.9 -110 -115/-105 0.1 0.2 C,-PFOS
Sodium perfluorodecanesulfonate (PFDS) 599.0 79.9/98.9 -120 -124/-110 0.1 0.2 C,-PFOS
Sodium perfluorododecanesulfonate (PFDoDS) 699.1 79.97/98.9 -130  -135/-120 0.1 0.2 C,-PFOS
Perfluoro-5-oxahexanoic acid (PF50HxA) 279.0 85.0/235.0 =35 -17/-9 0.1 0.5 13CZ-PFHXA
Perfluoro-4-oxapentanoic acid (PF40PeA) 229.0 85.07185.0  -35  -24/-9 0.1 0.4 C,-PFBA
Potassium perfluoro(2-ethoxyethane )sulfonate 314.8 134.97/82.9 -45 -30/-26 0.2 0.5 C,-PFHxA
(PFEESA)
Perfluoro-3, 6-dioxaheptanoic acid (3,6-OPFHpA) 295.0 201.0"/85.0 -25  -11/-33 0.3 0.9 C,-PFHxA
Potassium 9-chlorohexadecafluoro-3-oxanonane-1- 530.8 351.07/83.0 -50  -38/-60 0.1 0.5 C,-PFOS
sulfonate (9CI-PF30NS)
Potassium 11-chloroeicosafluoro-3-oxaundecane-1- 630.9 450.9/83.0 -35  -39/-91 0.1 0.3 *C,-PFOS
sulfonate (11CI-PF30UdS)
Sodium dodecafluoro-3H-4,8-dioxanonanoate 376.9 250.97/84.8 -35  -16/-40 0.2 0.5 “C,-PFOA
(NaDONA)
Hexafluoropropylene oxide dimer acid (HFPO-DA) 329.0 168.97/184.9  -10  -18/-33 0.1 0.3 "C,-PFHxA
N-Methylperfluorooctane sulfonamide (N-MeFOSA) 511.9 169.07/219.0 -142  -36/-33 0.2 0.6 '3CZ-PFD0DA
N-Ethylperfluorooctane sulfonamide (N-EtFOSA) 526.0 169.07/219.0 -120 -37/-36 0.1 0.4 '3C2—PFD0DA
2-(N-Methyl perfluorooctanesulfonamido ) ethanol 616.1/602.0 58.9/45.0 -80 -74/-51 0.6 1.9 '3CZ—PFD0DA
(N-MeFOSE)
2-(N-Ethyl perfluorooctanesulfonamido ) ethanol 630.0/616.1 58.9/45.0 -60  -60/-60 0.6 2.0 C,-PFDoDA
(N-EtFOSE)
N-Methylperfluorooctanesulfonamidoacetic acid 570.1 419.07/219.0 -85 -27/-36 0.1 0.4 13C4-PFOS
(N-MeFOSAA)
N-Ethylperfluorooctanesulfonamidoacetic acid 584.2 419.0/219.0 -80  -28/-35 0.1 0.5 *C,-PFOS
(N-EtFOSAA)
Perfluorooctanesulfonamide (FOSA) 498.1 77.97478.0  -76  -98/-35 0.1 0.2 '*C,-PFOS
Sodium 1H,1H,2H ,2H-perfluorohexanesulfonate 327.1 307.07/80.9 -47 -28/-55 0.3 1.1 ]ROZ—PFHXS
(4:2FTS)
Sodium 1H, 1H ,2H ,2H-perfluorooctanesulfonate 427.1 407.07/80.9 -50  -33/-36 0.3 1.1 "*0,-PFHxS
(6:2FTS)
Sodium 1H, 1H ,2H ,2H-perfluorodecanesulfonate 527.1 507.0/80.9 -80  -36/-89 0.2 0.7 "*0,-PFHxS
(8:2FTS)
2H ,2H-Perfluorooctanoic acid (6:2FTCA) 377.1 292.97/62.9 -54  -19/-10 0.3 1.0 "*C,-PFHxA

2H ,2H-Perfluorodecanoic acid (8:2FTCA) 477.1 392.97/62.9 -64  -19/-10 0.3 1.0 C,-PFOA
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Table 2 (Continued)
P ti Product MDL/ MQL/
Compound arent fons X roduc DP/V CEs/eV Q IS
(m/z) ions (m/z) (ng/L) (ng/L)

2H ,2H-Perfluorododecanoic acid (10:2FTCA) 577.1 492.9'/62.9 -80  -23/-43 0.6 2.0 "C,-PFOA
Sodium 1H,1H,2H ,2H-perfluorooctyl phosphate 443.0 79.17/96.9 =32 -100/-20 0.7 2.3 '3C2-PFHXA
(6:2PAP)
Sodium bis (1H, 1H, 2H, 2H-perfluorooctyl) phos- 789.0 79.17/96.8 -25 -168/-81 0.1 0.4 13CZ-PFDoDA
phate (6:2diPAP)
Sodium 1H,1H,2H ,2H-perfluorodecylphosphate 543 79.1°/96.9 -81 -127/-20 0.3 0.9 C,-PFOA
(8:2PAP)
Sodium bis (1H, 1H, 2H, 2H-perfluorodecyl) phos- 989.0 79.17/542.8 -150 -173/-32 0.7 2.3 '3CZ—PFD0DA
phate (8:2diPAP)
Sodium (1H,1H,2H ,2H-perfluorooctyl-1H,1H,2H , 889.0 79.17/442.9 -80 -160/-30 0.4 1.3 '3C2—PFD0DA
2H-perfluorodecyl)phosphate (6:2/8:2diPAP)
3-Perfluoropropyl propanoic acid (FPrPA) 241.0 177.07/62.9 -13 -11/-10 0.3 1.2 13CZ-PFHXA
3-Perfluoropentyl propanoic acid (FPePA) 341.0 237.07762.9 -20  -19/-13 0.3 1.1 C,-PFHxA
3-Perfluoroheptyl propanoic acid (FHpPA) 441.0 337.07317.0  -44  -17/-27 0.5 1.5 C,-PFOA
Perfluoro-n-("*C,)butanoic acid (°C,-PFBA) 216.8 171.9 -50  -12
Perfluoro-n-(1,2-""C,)hexanoic acid ("°C,-PFHxA) 315.0 270.0 -55  -14
Perfluoro-n-(1,2,3, 4—'304)0ctanoic acid 417.0 372.0 -70 -20
(*C,-PFOA)
Perfluoro-n-(1,2,3,4,5-"C,)nonanoic acid 468.0 423.0 -70 22
(PC,-PFNA)
Perfluoro-n—(1,2-""C,)decanoic acid ("*C,-PFDA) 514.9 470.0 =15 -17
Perfluoro-n-(1,2-"C,)undecanoic acid 565.1 520.0 -60  -15
(C,-PFUnDA)
Perfluoro-n-(1,2-"C,)dodecanoic acid 615.1 570.0 -60  -15
(C,-PFDoDA)
Sodium perfluoro-1-hexane('*0,)sulfonate 402.8 102.9 -90  -75
( 18OZ-PFHXS)
Sodium perfluoro-1-(1,2,3 ,4—'3C4)octanesulfonate 502.9 79.9 -90 -95

(*C,-PFSA)

DP: declustering potential; CEs: collision energies; MDL: method detection limit; MQL: method quantification limit; IS: internal

standard; * quantitative ion.
1.7 R g

K FH XU B (8 2 (RQ) JF J 7K A2 28 XU RS 3F
i, 4 RQ=>1 B, & B AT 7T fE 7= A4 KU, 75 45
T K VE I R BUE 244 it DL R AR XU 5 24 0.1<RQ<1
i, 2 B R B b T2 4 KPS0 WL 8 3 A S
g e KU 5 24 RQ<0.1 I, KW BREE 222 4o,
RQ HHHEAXWT .

RQ=MEC/PNEC (1)

A, MEC & H b ¥ W Ji i ¥k J& (ng/L) , PNEC
Ry T TG AL N M B (ng/L) | % {6 2 % Zhang &7
Riaz 5" () BF 5% L) & NORMAN 75 P 24 K 8 )4
F14) 5 VK 0000 TG 280 7 Ve T A

YT PFAS 76 K Ab BT 119 25 B 3R R A0
KKK B PRAS #)n] BEZE H R KT Ab #E3d 2

Bl O B R DT E AR A K O aE— 25 2 iR
IKHEANAR . R T VAR RGE 2 TROK A PFAS 7=
A A XU, 275 356 [ A R 58 (US EPA) T 2024
AE 4 26 H R AR IR 2 W [ 5 8 BRI K i
(NPDWR) "', 5 H fé T 98 %5 (HI) JF Jre i 5 XU 17
i o ZITAS 735 % 18 T PFNA  HFPO-DA PFHxS
1l PFBS Y G fd HERLY . 4 HI>1 B, R PR
K PFAS A7 76 f FE XU . 24 HIS1 I, & B A A7
7E W S B f e AU . HI AR .

HI: CHFPO*DA + CI’FBS CI’FNA
10 ng/L 2000 ng/L. 10 ng/L

iﬁ EF‘ ’ CHFPO-I)A A CPFBS A CPFNA *ﬂ CPFHxs Wiy DIJ /f—h %‘:2 HFPO-
DA .PFBS .PFNA fil PFHxS 1 & (ng/L) .

CPFHXS ( 2 )
10 ng/L
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B il 22 81 ¥k B 1) 50 B PFAS 1R A A5 1fE 5
PLAE I 20 53 5 P9 b v B A9 LA R A8 A B, DA T DU
4 5 AR 0 TR Y LG AE A DA B 22 o R
M2k, 50 F PFAS 74 H Bl W& PR R4,
A RZBII KT 0.990, LLAKAME Ry as (13 R, I 3
PR & H AR 9, ok 5 52 B K R A (8] /9 5 AL 38 5
ACER A3 BT 5 B R AT 43 B o T A BRI E i BR 43
S E SR T AR B AR AR S 2 R 3 A5 A 10
fi5 br i 22 o XF T 50 Ff PFAS, J7 ¥ 4 R R
0.1~0.7 ng/L, % & [R & 0.2~2.3 ng/L. [i] 200 mL
KHAdm 0.2~2 ng (W HARY) , HE W E 6 W,
B LI 64%~149% , AH KT A o fi 25 <20% , H
{¢ 4 10: 2FTCA . PFHxDA . PFODA HI FPrPA 4
Fh ) 5 ) RSD N 10%~20%, H:fth 46 F PFAS 1

T 10%.
2.2 FEMX &k AKIEKPEREIZFTE PFAS B
TR0

T 1] 2 3 Hh XK AR R K 3R AG 26 Bl 4 5
2 b BE W BT, B R KCF (2, PFAS) 2 80.0~
282 ng/L, v KU 8 M 153 ng/L, F-¥ & & R 175
ng/L. H 1 , PFBA. PFHxA. PFHpA. PFOA .
PFNA. PFBS. PFHxS. PFOS. HFPO-DA A
6:2FTS 10 flt PFAS 4 t %4 100%, HAth H 559
K R T 409%( L3 3) o A 3B M X 1R FH 7K 5 K
Hks 9 PFAS DL 85 9 28R o 32 (1 1), o
PFBS.PFBA Fl PFHxA 43 %] & B & & 1Y 27.6%.
20.8% F1 13.6%; M 4 B 4= 560 FN 22 56 Jot 2 ) o (ilk i
KJE>9) (1 7 UMK F 2%, Zhang %5 436 (1 2018-
2020 4 R 4 1 VLV 95 Bk F K I 7K o PFAS DU
PFOA N ¥, F 4 5t ik 34.4%., 1B A B¢ & 3 4
B ) PFBS Al PFBA 0 48 Bl 0 7R & 1 X2k A 7K U8
KA i A PFAS, X 5 Zhu %% H Wang 45>
(T 7 285 S AR AL, B BH [ R X5 PFOA 52 Jiti /™ 4% 4
IR KR ES b PFOA B4 F Mt . M4 85 19
PFAS H TRBU/IN KV PR R 1 22, 3 30O AE
KRG iR RS e ) R T g R RO K IR K
o S — L R LS PFAS BV 2 — , s bk
PFAS i 3k ¥ 2 b 9 £ A A= 7= Fng A, 5 3L A
R KR K H R SRR HHKSE T

HoAg, T B A 36 2 7K T4 bR #E (GB 5749-

* 3 FREBHXIKAKIEKF PFAS K6 HIEFR
Table 3 Detection of PFAS in drinking water sources of
Eastern China

Substance DF/% Contents/(ng/L)

Min Max Median Mean
PFBA 100 20.7 55.5 32.8 34.7
PFPeA 31 n.d. 35.1 n.d. 7.09
PFHxA 100 4.28 67.3 20.5 25.3
PFHpA 100 0.80 4.50 1.80 2.32
PFOA 100 4.33 56.4 20.7 23.9
PFNA 100 0.55 1.78 1.08 1.09
PFDA 23 n.d. 4.64 n.d. 0.41
PFUndA 15 n.d. 16.2 n.d. 1.26
PFDoDA 8 n.d. 43.9 n.d. 3.37
PFTrDA 8 n.d. 21.6 n.d. 1.66
PFTeDA 23 n.d. 4.13 n.d. 0.34
PFBS 100 3.60 94.2 59.0 46.0
PFHxS 100 0.26 5.58 1.25 1.89
PFOS 100 0.84 5.05 1.54 2.31
PFDS 8 n.d. 44.4 n.d. 3.41
PFNS 8 n.d. 15.9 n.d. 1.22
PFEESA 38 n.d. 0.43 n.d. 0.11
9CI-PF30NS 31 n.d. 0.31 n.d. 0.08
HFPO-DA 100 0.43 3.82 1.27 1.41
NMeFOSA 8 n.d. 0.13 n.d. 0.01
N-MeFOSE 38 n.d. 3.07 n.d. 1.15
N-EtFOSE 38 n.d. 1.57 n.d. 0.55
FOSA 23 n.d. 0.41 n.d. 0.07
6:2FTS 100 1.43 70.3 2.35 15.3
8:2FTCA 31 n.d. 2.32 n.d. 0.36
8:2diPAP 15 n.d. 0.23 n.d. 0.04

Contents were corrected for the salt content. DF: detection
frequency; n.d.: not detected.

2022) U HLRE T AE 1% 1k A K PFOA il PFOS Ay [R
TR E, 20 9 80 ng/L 1 40 ng/L; 1 % A= 35 4k H
K b 2 7K R K BT I 45 B ) SR A A i 2R K B 8
Fr #E (GB 3838-2002) B0k o F T 3% [H #4719 Hib %
K B 55 5 B AR v (GB 3838-2002) X 4 24 1% ik
FH 7K 2% KU b 1) 7K 5 VA 350 H Bk 2 X 4 Ak
Py B S (R, PRI I A S 56 K BT I Y b 3R KR K
PFAS Ay & it 55 4 15 I K G BR A oA L 3. AR
5% AR B 1 X ER 7K U8 7K H PFOA A PFOS Y
o AR T IR E AR S RO K 1A AR HME (GB 5749-
2022) H i B BR A o (H 5 3T AE R i EE A H Al X
R KPR IK H PFAS 7K - A Eb (0L 36 4) i g i
WAL b 5T %% 2 K e R BIE 9%, Cao 281285 K HE & #f
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Fig.1 Levels of highly detected PFAS in drinking water
sources of Eastern China (n=13)
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Table 4 Comparsion of PFAS levels in drinking water sources from different regions

Contents/(ng/L)
Area Ref.
PFBA PFHxA PFOA PFBS PFOS Novel PFAS Others

Jingsu section of the Yangtze 0.87-7.9 0.20-91 3.9-45 0.50-15 0.06-4.9 / <0.01-5.2 [23]
River
Songhua River / n.d.-0.21  <0.12-0.69 / 0.04-0.27 / n.d.-0.23 [24]
Liao River n.d.-99 1.5-13 n.d.-28 0.95-13 n.d.-6.6 / n.d.-74 [24]
Yellow River 1.6-54 0.37-47 2.0-42 n.d.-6.7 0.86-41 / n.d.-101 [24]
Miyun Reservoir 1.5-43 n.d.-0.71 n.d.-2.8 n.d. n.d.-0.72 / n.d.-0.97 [27]
Guanting Reservoir 3.0-49 n.d.-4.5 15-71 n.d.-0.48 n.d.-1.9 / n.d.-19 [27]
Yugiao Reservoir 2.8-67 0.34-25 0.48-5.3 0.09-4.2 n.d.-5.5 / n.d.-6.9 [28]
Netherland 2.5-15 1.2-6.2 2.4-42 0.09-19 0.46-3.1 n.d.-19 n.d.-20 [21]
Eastern China 21-56 4.3-67 4.3-57 3.6-94 0.84-5.1 n.d.-70 n.d.-44 this study

Novel PFAS included HFPO-DA, 6:2FTS, PFEESA, 9CI-PF30NS, FOSA, etc.; /: no data.
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