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Occurrence, Input, and Seaso.nal Variations of Poly-and Perﬂuoroalkyl
Substances ( PFASs) in Rivers and Draln Outlets from the Dallan Coastaf Area
China 7 | S o Ia .\
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CHEN Hong,.. HAN Jlan bo" , ZHANG. Ca’n f.g' CHENG Jia-y1 i I
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Abstract;: Concentrations of 19 PFASs ( poly-and perﬂuoroalkyl substances ) in riverwater, coastal wastewater, and effluents from

o
o

Wastet/\fate]; treatment plants (WWTPs) dlrectly dlscharged 1nt0 the Dahan coastal area were measured and their inputs were calculated
accordmgly For/fiverwatet samples, the totals PFAS ¢onc entlatwn Ianged from 9. 85 to 757 ng-L™", with a median of 74.7 ng-L™".
For drafn gutlets, the total PFAS concentration in wastewater rdnged from 9. 19 to 801 ng-L~", with a median of 29. 5 ng-L™". PFOS
and PFOA‘ were the dominant contributors for the PFASs in both riverwater and wastewater samples in this study. The total PFASs
concentration in the industrial wastewater samples collected during the winter were found to be significantly higher than those collected
in the summer. However, no seasonal variation was found for other samples. The total PFAS input into the Dalian coastal area was
calculated to be 44. 7 kg+a™'. The detection frequencies of CI-PFESAs were low, and no 8: 2CI-PFESA was detected in all collected
samples.

Key words; poly-and perfluoroalkyl substances (PFASs) ; input; source; composition; season variation
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Fig. 1~ Sampling sites (rivers and drain outlets) in this study
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T 200 PFASs B R A (T A
L& ¥R F Wellingon 55 % % ( Ghelgh, ONJ
Canada) , ELUR% M 901045 8 L4 1. HPLCAfE
B9 PR AN 2 J R FaSigma 20 7). EARAE IR R g
H Waters /Ai‘ﬁ] (200 mg, Mﬂford, MA).

AW VAR - I T R I 1 (HPLEE
MS/MS, [ A:g(lient 1200, | Agilient 6410, Triple
Quadrupole imassispectrometer) ; [ AH 2% B ( Waters
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1.2.2  FEFETARH

FEM AT BN A3 A Tk S AR B k&R
SCEE A G TR AR — 3P 1000 mLK FE
WA YEPE B (1.6 wm; Whatman, Florham
Park, NJ) JG A 2 ng PIFR. H#E 5 SR A A 25 B
()77 35 AT HTAb #, F HUHE A Oasis HLB SPE
cartridges (200 mg, Milford, MA). Z U JG R
A 10 mL H EEAT 10 mL T4 Milli-Q 7K Ak B |
VEWLTE N 4 mL BRI 4 mL &4 0.1% AR
TR P BT AEBURCR A WGE R T IR E IR &
1 mL JEA70 22 .

1.2.3  FE&OHT

IR R PFASs SR HPLC-MS/MS #E1743#7
TSN 10 mmol - 17" it AR B4 VA AN PP BEVA VL, 3L
A 250 wL - min 'L FEBIAHALEA T 40% R, (R
B 3 min, 17 min NEPESR R 2 90% H I, FR7E 10
min W 2 100% FEEER, PR 6 min. JEFEE
F10 wL. KRB AR /N Agilent Eclipse Plus
C18 column (2.1 x 100 mm, 3.5 pm, Agilent, Palo
Alto, CA), FERHF (ESI)-MS/MS k. HAh Y 75
fFRMFE2.
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%1 PFASs BirLEYHNBRREES
Table 1 Names and abbreviations of the studied PFASs

Ze ARME 4 wEY
PFBA perfluorobutanoate
PFPeA perfluoropentanoate
PFHxA perfluorohexanoate
PFHpA perfluoroheptanoate
PFOA perfluorooctanoate
PFNA perfluorononanoate
PFDA rfluorodecanos
PFCAs( perfluoroalkyl carboxylates) perfiuorodecanoate
PFUnDA perfluoroundecanoate
PFDoDA perfluorododecanoate
PFTrDA perfluorotridecanoate
PFTeDA perfluorotetradecanoate
PFHxDA perfluorohexadecanoate
PFOcDA perfluorooctadecanoate
PFBS perfluorobutane sulfonate
PFSAS( perfluoroalkyl sulfonates) PFHxS perfluorohexane sulfonate .
PFOS perfluorooctane sulfonate -
PFDS peﬁluorodegane sulfonate F il Faki
FOSA perfluorooctane sulfoneamide u
Precursors ke
HOSAA perfluorooctane sulfonamidoacetate Fi
Cl-PFESAs 6*2CI-PFESA ‘6 2p10r1nated pdlyﬂuoroalkyl ether sulfonlq ,ﬂ"r d
-~ 82 2Cl-PFESA /8 2(‘lnrlnated polyﬂuoroalkvl ether Gulfon.f(‘ El(‘ld

7 5
- o d=n |
]
-

— . #2 PFASs 1x%§mﬁ4ﬂm§ﬁziﬁﬁ,£mu PR ( MLQ) A @l&$ A8
lable 28 Palameters fér instrumental analySIS me‘fhotf luPi‘r of.qﬁ-;ntlﬁ(,atlon (MLQ) and ex_t-racnon proc 8 recovery for each measured compoun'a- o

I i y = AR E S R e MLQ DIV
Hed / Wil *-ﬁ%% /f FEF Pk A A I T T e
PEBA | [ *C, ]PFBA 21247 168.7 65 J 5 0.22 56.9 9.2
PFR 26217 ¥ 27 S 70 5 2 0.16 72.8 £4.5
M [ 1°C, ] PHeA \ . A o 4 i
PFHAA 7 F 312.7 68 65 5 0.15 83.5+3.9
PFHpA |~ 362.7 3187 75 5 0.05 88.7 +3.4
P [ 1%, ] PFOA *
PFOA ¢ 412.7 368.7 75 5 0.05 92.5+4.5
PFNA [ C5 JPFNA 462.7 418.7 80 5 0.05 70.9 +3.8
PFDA [ %C, ]PFDA 512.7 468.7 75 5 0.05 60.4 +12.3
PFUnDA [ C, JPFUdA 562.7 518.7 85 5 0.05 73.8+9.5
PFDoDA 612.7 568.7 95 5 0.05 90.8 +5.9
PFTrDA 662.7 618.7 100 5 0.08 85.2+5.8
PFTeDA [ *C, ]PFDoA 712.7 668.7 105 5 0.08 73.8 4.5
PFHxDA 812.7 768.7 120 9 0.08 66.8 +8.2
PFOcDA 912.7 868.7 100 9 0.08 50.9+9.8
PFBS 298.7 98.7 130 29 0.12 118 £8.6
[150, ] PFHxS *
PFHxS 398.7 98.7 170 37 0. 04 93.8+3.0
PFOS 498.7 98.7 200 40 0.04 93.4+4.8
[, ] PFOS *
PFDS 598.7 98.7 205 40 0.04 89.3+7.9
FOSA 497.7 77.7 155 40 0.05 81.0£1.6
[, ] PFOS *
FOSAA 557.7 499.7 135 17 0.08 89.5+9.2
6: 2Cl-PFESA 530.9 350.9 70 24 0.21 95.2+5.9
(3¢, 1PFOS *
8:2Cl-PFESA 630.9 450.9 70 24 0.22 90.6+9.8
1.2.4  FUEAAIES FHEEH (QA/QC) 110% A

o 5 R A T S P AR B % 0 A
Rt
Wty 2 H I 0.99. [ g w2 RN
1 000 mLﬂ%ﬂﬁhﬁn)\ 2 ng AR UER BT, MICREE 2.1 AR PRASs SUATS YerKF- 541k
WL 2, & 2 TE L W I 0 R T 50.3% ~ S ] 41 9 ) AT ST 7 o A PRASs (1 4 B
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Fig. 2 Concentrations and composition profiles of the analyzed PFASs in rivers and drain outlets around the Dalian coastal area
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TR PFASs 198 i M L2 B UL IET 2 FiIER 3. T57K
HR S PRASs BRARKS 355K AN (R 2630
H35.0% ~100% ), K i35/ NB 9 5T R et
B IR) PROCDA.  1E4% 75 7K i 430G H A9 420 I i A

XPRIKER D T2 R B R 8 A9 1) PFCAs 28
Y% (PFOA F1 PFDA). MK 3 Al LIEH, A#F5ER
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Fig. 3 Comparison of the total PFAS concentrations in rivers
and drain outlets around the Dalian coastal area

between low and high water periods
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