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Occurrences and sources of per- and polyfluoroalkyl substances (PFASs) in water from inflowing rivers of the Dongting Lake
basin, China. WU Ying-qi', ZENG Si-han', WU Zhen-hao', WEN Yan-ni', XIONG Jun-wu', JING Yi-ming', CHEN An-ran',
WANG Xue-liang', GUO Jun?, CHEN Wei'??*" (1.State Environmental Protection Key Laboratory of Source Apportionment and
Control of Aquatic Pollution, Hubei Key Laboratory of Yangtze Catchment Environmental Aquatic Science, Key Laboratory of
Groundwater Quality and Health, State Key Laboratory of Geomicrobiology and Environmental Changes, Ministry of Education,
School of Environmental Studies, China University of Geosciences, Wuhan 430078, China; 2.Changsha General Survey of Natural
Resources Center, China Geological Survey, Changsha 410600, China; 3.Institute of Natural Resources Survey, China University of
Geosciences, Wuhan 430074, China). China Environmental Science, 2026,46(2): 880~887

Abstract: To investigate the occurrence characteristics and sources of per- and polyfluoroalkyl substances (PFASs) in the Dongting Lake
basin, water samples from the major inflowing rivers were collected during the wet season. The concentrations of 22 typical PFASs were
analyzed by ultra-performance liquid chromatography-triple quadrupole mass spectrometer (UPLC-MS/MS), the levels and potential
sources of PFASs, and the substitution trends of short-chain and emerging PFASs were then explored. The results showed that 19 out of
the 22 target PFASs were detected in the water samples from the inflowing rivers of the Dongting Lake basin. The total concentrations of
PFASs ranged from 0.954 to 12.50ng/L. with perfluorooctanoic acid (PFOA) and perfluorohexanoic acid (PFHxA) being dominant. The
spatial distribution of PFASs in the water showed higher concentrations in the north and east, and lower concentrations in the south and
west. The water from the Tuojiang River and the Xingiang River exhibited the highest PFAS concentrations, with the average
concentrations of 11.83ng/L and 11.01ng/L, respectively. Fast food, textiles, and leather and fluoropolymer manufacturing are the main
sources of PFASs in the inflowing rivers of the Dongting Lake basin, making 91.1% contribution of total inputs. Short-chain PFHxA and
perfluorobutane sulfonic acid (PFBS) were the main substitutes for legacy PFASs in this basin.

Key words: Dongting Lake; per- and polyfluoroalkyl substances (PFASs); occurrence characteristics; source analysis; substitution
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Fig.1 Locations of sampling sites in the inflowing rivers of
the Dongting Lake basin, China
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PFASs 1) b ¥ b R JU B P9 A (90 TR & 90 A 1 b
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1.3 STk
1.3 FESMATALEE  JKFERTALFRAE Chen 23
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17 e B S 20 1 F 0.5 mL ) FR B v
R I8 F 40 I A R AR A7 L HLRTECHE 20000
JERE T A3 U 2R3 T, ] S0uL 1 80:20 FEEREZK
FEHIFIRE].
1.3.2 {X#9#Hr  fH ACQUITY-UPLC-H-Class
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(33 55 R FH P 25 H 9 IR 47 28 RS U (ES T EAT
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(20ng/mL) R 7175 FIRE i, DAAS 75 A 25 R s 7 LA
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JKFER) T 30K H R R 0.003~0.057ng/L.
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(01 S50 R 48 E HEAT B0 S v i, SRR A
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+ Spearman AH V47 55,8 FH SPSS 26.0 F4 4t
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Table 1 Concentrations (ng/L) and detection rates (DF, %) of

PFASs in water from inflowing rivers of the Dongting Lake

X B BME P BRI CFIME FRMEE DF
PFCAs PFBA <MDL  0.009 0.063 0.017 0.017 51.7
PFPeA <MDL 0.050 0.169 0.062 0.042 655
PFHxA 0.147 0.663 4.118 1.186 1.159 100
PFHpA <MDL 0.378 2.057 0.508 0474  96.6
PFOA 0.203 1.013 5.500 1.568 1.485 100
PFNA 0.156 0.396 2.273 0.563 0.474 100
PFDA 0.013 0.041 0.326 0.063 0.059 100
PFUnDA <MDL 0.015 0.087 0.022 0.020 65.5
PFDoDA <MDL 0.001 0.018 0.003 0.004 172
PFTrDA <MDL  0.003 0.015 0.004 0.002 3.45
PFTeDA <MDL <MDL <MDL <MDL - 0
PFHxDA <MDL <MDL <MDL <MDL - 0
PFODA <MDL 0.011 0.564 0.051 0.112 17.2
PFBS <MDL 0.214 1.092 0.299 0.265 93.1
PFSA PFHxS <MDL 0.038 0.101 0.040 0.025 96.6
S
FOS 0.023 0.197 0.774 0.219 0.152 100
PFDS <MDL 0.004 0.011 0.005 0.001 3.45
HFPO-TA <MDL 0.014 0.735 0.097 0.199 172
o HFPO-DA <MDL 0.015 0.240 0.042 0.056 82.8
};Fr,::S 6:2FTS <MDL  0.003 1.208 0.049 0.220 6.90
s 8:2FTS <MDL <MDL <MDL <MDL - 0
F-53B <MDL 0.017 0.121 0.024 0.024 655
Y PFASs 0.954 3.908 12.50 4.877 3.355 100
T <MDLAEZRAG T4 HH PR, -7 T vl F s
ﬁ s | B 53
- = =] = 2 B 62 FTs
- = r-] -] B4 [E=Z]HFPO-DA
55 g E = FEEEIHFPO-TA
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EEEEE > & >' > RN PFUNDA
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Fig.2 Composition profiles of PFASs in surface water from inflowing rivers of the Dongting Lake basin
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Fig.3 Distribution of PFASs in water from inflowing rivers of

the Dongting Lake basin

T BN K A PFASs [P 9 R L
2. L YEVTRUH RS AT () PFASs 34 % 5t e, N A A
R GV R X 3. /K TR Y 2R 2 (WRCC) S S # A
FIAS RN ] g SR A 2 20 U R RE I RE ), A 0F AR B
2018 4EF FEWI IR WRCC HEF 0 1 /K> /K>PiiL
SUHITT >R 0 T > R 0 > Bt T B4, 5 AR 5% 83T
UZKAR PFASs P340 B FEANAH i X Rl T 429 i
K PYIK 7 22 8 ] 38 i B ik 1) F 1 RE ) FAIK PFASs
FESTE AP 9 P AT R TR F e AT WRCC R

Fz 2 SEREBNAR KR PFASs TR E (ng/L)
Table 2 Average concentrations (ng/L) of PFASs in water

from inflowing rivers of the Dongting Lake

Tk W (ng/L) i W (ng/L)
TEIL 11.83 HEEZRIN 5.619
EE ) 11.01 WYL 4.073
PR 10.83 K 3.156
F it 9.098 K 2.474
TG 6.413 Yeil 1.490

(B AR PR A, NI K AR PFASs I i
S RTET LA S (B 3), 45 20 W8 VBT W20.
BB W26 FIRIER W19 4 4 547 -h PFASs #5LL
PFOA b =, i # i) W7 A1 W18 AbLL PFHXA ¥
b (B 2). A3 0 5e P12 3 1) 3t 2 /K A R Tl
W PFOA 1) 32 B, IR HE W e VL B kT LA
N PRI EE W PFOA (1) H 4y N5 I Ah it
T2 TS PRHXA [ QR 2 — %K W4 il
BB W26 b PEASSs 7S 5% = (& 3), 1t B %8 K
NUCHr R L 1) Wl Re 2 KA 8 PFASs B AL™

it St UV G R N A2 38 G BE S PFASs i 54 (1)
T N,
2.2 PFASs KRIGARAT

K H Spearman #H5¢ 73 M7 (& 4), #E KT PFASs 757K
AR IR B W AE R YR FE P<0.01 11 52 3 UK P
F,PENA F1 PFDA. PFUnDA 2 [i1] ) 4H 5 2 5043 5l
3 0.92. 0.71,PFHxA 1 PFHpA. PFOA 2 [a]f{J 5%
ZH5r 0N 070, 0.86,PFTrDA A1 PFDS 2 [i] ftjAH
KRB 1.0,PFPeA 5 PFBS I8 [IAHE R ¥
0.72 54715 ik 2 IEAH G OC R L AR PFHpA 1 PFNA
PFDA Z[A][FAH G R 553730 0.87 H110.73,PFOA 5
PFNA [AHBAFAE W 25 IEAH G OR R(FHR RECH 0.76),
AL 53 2 T AH SCPE R B AR LA b 45 IR, 12
FAEAPER JURE PFASs AT fig FLAT A R] 1K) 75 YLt
BUARLLIT RS K 12
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Fig.4 Heat map of Spearman correlation coefficients of

PFASs detected in water from inflowing rivers of the
Dongting Lake basin
* P<0.05,** P<0.01, UMM BRJE Sl 25 AHSG PE (R AH 56 R 4
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Table 3 PCA-MLR analysis of PFASs in water samples from
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Fig.5 Concentration ratios of the emerging fluorinated

alternatives to their corresponding PFOA or PFOS
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