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Pollution Characteristics of Perfluorooctanoic Acid and Perfluorooctane
Sulfonate in Taihu Lake Area
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Abstract: This paper investigated the sources and distribution characteristics of perfluorooctanoic
acid (PFOA) and perfluorooctane sulfonate (PFOS) in Taihu Lake and its main inlet channels by on-line
solid phase extraction, ultra-high performance liquid chromatography tandem mass spectrometry. PFOA
and PFOS were detected in Taihu Lake and its inlet channels, with concentrations ranging from 4.3 ng/L
to 53.5 ng/L and 6.9 ng/L to 125.0 ng/L, respectively. The pollution of perfluorinated compounds (PFCs) in
Taihu Lake showed a decreasing trend from the north and south to the middle due to the influence of 22
river channels into Taihu Lake. The pollution of PFCs in river channels leading to the lake was relatively
serious in four cities of Jiangsu Province, mainly because they were all heavy industrial cities and the use
of fluorine chemicals and fluorine-containing products was more intensive. Compared with lakes and
rivers at home and abroad, the pollution of PFOA and PFOS in Taihu Lake and its inlet channels was at a

relatively high level.
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PERUK M SR, REOLERSE R 27, H
I, T 545 R T 7E AR I PG HE PRCs  E 3
TEJEI RE AR WA R ) . SR E AR S T 2001 4F
T PFCs AT BRI, K FL R A A WL . 3R
[ 32 A5 T 3R T AL, BRI T 2020 454 4= 5 3 iR
(PFOA ) Fll 4= 537 Bt fifh R (PFOS) 40 A (A= 1% T K
JK bR E ) (DB 4403/T 60—2020) , FRAE 43514 130
140 ng/L; 7£ [E 52 & A 187 Wit CAE TG IO K T A= bR
#E) (GB 5749—2022) ', %} PFOA Fl1 PFOS [ B>k B
A BRAE 53514 80 #1140 ng/L.

5 R 38 B S = KR A, A EL A B i HE
W HK s RS 2 Ao, o ORI TT AR
WA AR R RV R DS X L TR AR N T
LB TN I L ) 8 R i i N 3B € i B
i AT 18] 5 3% P X DL e BV P RS A X Rk
AT 55, Wil A 3 20 U ok e, RO o it B
L3 @) AU LR VA T S I 1 0 N =/ R = 2
YT A TR VAT 2 Y 3o B 5 | K A | R A R 2
P B T U DX K % U5 <2 4 Ik 20 11 9 3 T AT 55
KA FRAIT = MM X VR L3 Rk AN %
Tl A AR 2, H AT G T A S A1 18
PFCs IR G250 5 K SCAF D 2012 4F & 3K
1 43 22350 vh PFCs DL+ — 980 © %6 i /iR (PFHxA) |
PFOA F1 PFOS iy & , ¥k i 415 FEI 7F 50. 06~87. 53 ng/L,
TGP AE AR R . B8 38 R FH A 2k 11 AH 26 B -3 3%
VOOAH €135 53 B DU AR I 1, X R I8 B 32 A i
)38 H L PFOA Il PFOS R 14 3 ) PFCs AT 5T,
FEXF HA RST80T
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ultra-high performance liquid
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Fig.1 Monitoring site locations of Taihu Lake and its 22

main inlet channels

1.2 FERXF S0

R R (B 2l) 5 SN (a4l 5 2218 0K
PFOA Fl PFOS FRUE R (34174 100 mg/L) -

S < R RO AR 1 - = DU IR A
B B B 1% 1 (EionL.C AD=Qtrap 5500) ; 75 £k [ 4
B Z 48 (LHX—xt) ; Oasis HLB 7E £k [5] A A& BUAE
(2.1 mmx30 mm, 20 wm) ; Gemini C18 %% #% (50
mmX2.0 mm, 3.0 wm) ; Luna C18 4 £ 1 (30 mmx
2.0mm,5. 0 pwm) ; J R VU AEIERR (0. 45 pm) .
1.3 HmRESHLE

2021 4% 6 A, X AT B JHL 3 22 9T 36 3 55 4
Sl HEA TR SRR [ BE X G K . AN
FAERE T /K F 0.5 m Ak R AEKHE 2 250 mL A (A3
B, 4 CR IR PAAE B 10 mLAE AR 28 0. 45 pum i
R0 IR IR g 5 _EALAI

+ 100 -



)4

www. cnww 1985. com

L HF KRB BT BA & RIS A2 5T

%41 A H 11

1.4 ELEMEZER-RE®IE-RIEEHE

AR A 12225 Luna C18HHAEAY , T B
1 P PRCs V5 5%, BRERAEUR 1.0 mL. oAl
TE L& [ AH A IS BOR B i 55 1F 225 SCik [ 6], Bl
S5 % OKIE 17 R 2 RAE P = 20R A
{3 BRI % ) (DB 32/T 4004—2021) #EATI B
1.5 REEH

BEUKE S A3 W AT HEAT 25 FURE AT L 28 FLRE
A PFOA F PFOS. L AE i 43 ) 36 L 10% 1Y
SEATAE AL FOIARAE HEA T | S A TR 2 25 2R 1
A X 22 R 2. 19%~6. 9%, 1l A5 (8] 4 R 5 B A6
81.3%~107. 4% 2 [a] .,
2 R 5%
2.1 KiBEFEZENHTEPFCs iTHRIER

A e 22 5 A IAT T8 2 B PRCs Y v B DL &
2, K334 A 5 PFOA (3. 0~35. 7 ng/L) #l PFOS
(1.3~17.8 ng/L) ¥ A7 Kty , Bk B2V [ Ry 4.3~
53.5 ng/L, 2 Fh HFr L G 4R T GB 5749—2022
B, Hirp J12#%% L0 PRCs 19 W 85 95 (53,5
ng/L) , J17#5 g 1L (10 X)) 1 J26# 75 11 (P &7 2
IX ) B ¥ BE SR A1, 3494 4. 3 ng/L, Fi A 4% vl o5 1 vk Jir
T 4.8~43. 0 ng/L. MELGWIHBCRE , K] £
15 Y1 PFOA , (5 FL7E 61. 9%~73. 9% B 9% PFOS
VB A L o B AN (B Pl R T K IR K
S MRS ERER ED0 ISR (i PRI P SR

Fig.2 Concentration and distribution of PFOA and PFOS
in Taihu Lake and its 22 main inlet channels
22 4 A1) 38 1 PFOA (4. 7~42.5 ng/L) Fil
PFOS (1. 7~85.0 ng/L) ¥4 Kt , B & 75 Bl o4
6.9~125. 0 ng/Lo H:H T AR 0 53 7K 475 W T ¥ 3 4

155 (125. 0 ng/L) , #% Z 0 #5 ZKi# (6.9 ng/L) K
B AL YR 2R K HE B (7. 0 ng/L) I 3R ik SIS A (7.3
ng/L)VR FE SRR, HAR TR A T 16. 6~88. 4 ng/Lo
2 W8 GB 5749—2022, PFOA ¥4 7 1 3 b 1 FRAH , 15
A 34 A WAL W T TE Y PROS 5 T i FRAE, 43
SR R IRIZ T2 7K KA (44. 8 ng/L) TR 437K &
B (85. 0 ng/L) BRATUETEZ M (49. 0 ng/L) .

2.2 KiBEREZENEPFCs F B HIER

MZSE] FRT , K PFCs 15 4 sk 5t B At 1)
d R U . 2 F PFCs V5 e 4 Sy 7™ (4 39 Xy
M) (KA 0 44. 4 ng/L) , 15 Qe B2 19 O T HL M)
(14.7 ng/L) 01X (14. 6 ng/L) \FHFRAT X (14.0
ng/L) , HoAth 598 X 5975 B )k BE A T 19. 3~29. 5
ng/Lo 5 5K K SCAER2012 45 W 58 /Y K i) 4 4% 1)
PFOA (5. 55 ng/L) Fl PFOS(10. 90 ng/L) M L , AR5
2 £ PFOA (8. 9 ng/L) F1 PFOS(15. 5 ng/L) ¢
FEmEAT b, sRIEEFE S AT O BeR (PFHXS) |
PFOA F142 8 T 1R (PFBA) J2& 24 Hi A o5 H e i Y
PFCs, 5 2010 4F i) PFCs = 2 4 /i), (PFOA . PFHxA
FIPFOS) #H Lt & A= T B @ A2 £k, 1] BB J& PFOA Al
PFOS 114 i H1 52 2 FR 1l , R FH J4 4% PFCs #F 47 8 4%
[

22 % TN WAE 43 A5 T VLA 2 N T (1
2) BT IX (34%) VRN (1 4%) VE%T (10 4%)
PARCHTT AR K24 B (4 25) M AT IX (3 4%) o M
SRR PFCs 15 Yt EZAE P AEVL IR A BE N (BME
h47. 4~58. 4 ng/L) , WL 75 Ye A X #0855 (B9 18 A
15.7~20. 0 ng/L) . HH L7548 75 N 17 (58. 4 ng/L)
15 YL Ry 5 TR T X (23, 4~60. 4 ng/L) A1 M
7 (47. 4 ng/L) V5 YA X B (B J0 8 i XL KR
75 (60. 4 ng/L) FIEIZ I (58. 4 ng/L) B 15 e 1 LA
ZERML 5 B 24T (7. 0~125. 0 ng/L) 75 G 45 i g ™ 5,
3 TR K A v R AL P AV 00 D T 22 76 R % 7
2.3 PFCs3RBEASH

FRIEAH S22 & B, PFCs 55K H & PFCs
(4 A 395 15 KR T R 7K 7 3 S A 3 R KK
COR T 7 388 A5 B 2% 1) ) S /s A /K i R R A 22 2% A
WAL S 3, PR R ) PRCs 75 4 8852 22 5 A1)
TE R o I X LR ST A6 A% 1L S Y A
kP R T 5 Y O e ™ T Y 3 W
AT JUT A X3, 2021 4B 2% 1 % AT 7K 22 1) BTk R 7E
60% Lk I, FLE 4T i N 17 2l i X2 A TS e f
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g B4 2 st HE R X8, HE RO 24 5 TS G L T AT
1 50% , s 2% Ll EE 22 02 K] PFCs V5 YL i 32 28k
T8 5 ARSI RN ST S G vk 22, AR T8 DR R 08 90 e ik
T it TR 5 AN A T K B 5 3, V5 Y A ok
H I8 T XA R 45 A TBIRT G, o I8 X3l r e A 7 2%
N IBIRT I 3 1) A LA RN I8 R 3L PRCs 15 44 32
FOk B A 1L A K Sl 8 L AT X s Y
AHXT A T DR Sy o LI 55 A0 R K e Ae 4 A
PFCs V54 32 %2 4 J& i HETS 1T S, W0 X 75 4L 4
WAL T BE & th TR WP sl A TR . B
2 I AL A I 1) S 00 P AT IR , 45 AT XK Bl 22
SRR KB YA S 30N X 8 PRFOA il
PFOS ¥ i 22 ALK .

IS T K B, KW PRCs 1Y 22 2R R N
TRk (2019 4F 1 BTER N 67. 7% ) IRALIN
Tl 3l (22. 0%) 95215 B 8K (10.3%) , Horp
PFOA FZK A & A IR kL (64. 9%) R AL )
JinT(31.9%) , PFOS & %ok H 25 211 i 85 17l
(>95%) . M A SE () PFCs 25 [A] 43 A5 K &, AHER
TWILA VLI TS Ye B ™, R i FIL R
A N IE T AE ) 4 A T B Tl 3R, A
R, TR SR R I A . H iR
WA 16 FAL T X, MU LL e T A =4k 918
KB 534 K EAA 114 K. Hp 08
T DA [ PN R e R B T AR g A = il A T
240 FRARLAE T PRCs 1Y A P2 Al AN 22 5 25 T A
FRAL T Ml el K K 3k B 25 20N M T R R T A
JE TR T B PR R R YT O A BT
PFCs e FE A XA 8 o WiV B P b 8540 5T 9504
AT, LIOB AR IR A= R 24 | i i 2 A5 il 1 LAk
LSRRG U SHA SR TS QAR X R s A
TH] T [ PFCs 15 Y R YR 32 20 BRI 3k 7l 10 Pk TR
IKHERL 25 507 P B A 38 s 3 SR 38 e 4
R0 X PFCs Ve B SR IR IR . 53 40 A AH
KGR R B, 15 K AL BT X PRCs A 25 BR AR AT
B, L & AT DA B TS MRS T L, BRI TS K Ak B
T B K HER B AT BEJE PFCs EEARFZ —.

2.4 ERIMEXIFRITEE

KT RAHRSE TR ORI PRCs A5 K, 253 %t
Fb T 4R R BT IIAH DCRF I 50 R B, 5 3R A
— S T IRWIAAE L, KW PRCs 15 JL 3 AR A T4
1 K, B PROS 15 Y /K- BE AT , {H PFOA 15

T AR ™ 5 55 AT A L, ORI 5 28 AT T 3
(1) PFCs 15 Je B At &b T 85 iR /KT, AR T B0 B
OIS e TS U A R R A T X AT BB TR
JIF A A Y = A U 3t X1 Tl 5 5k & 3K 5 {E il PFOA
I PROS ¥ 2 4B A1 ASBIF 5 X 35 6 FH I8 L
A B I3 A DR L S5 B AT B R 22 . R
WFFE XS PFOA R PROSHEFE L& 1

F1 AEWFEXIEH PFOAFI PFOS IR E
Tab.1 Concentrations of PFOA and PFOS in
different study areas ng- L'
B ~ W9 it al /&
¥ X 8 PFOA PFOS
H 5T X 35, % H 0 0
K (AF5E) 20214F | 3.0~35.7 |1.3~17.8
1 B PH S 20184FE8 H 3.52~14.09 ?'993;
bE| — '
NEl=Svil 20184E 8 /1 | 3.68~8.53 |0.63~1.90
% Th J 20204E9 A | 7.68~1.34 —
AWIE (ARWF5E) | 20214F | 4.7~42.5 |1.7~85.0
, 75. 48~
%:\ [1] = -
B 2018 4F 457
s 59.92~
v 110] ~
YT 2018 4F 14780 |1-83~3:38
. 5.00~
T [10] -
[EERaN 20184F |6.63~34.44 6250
il 0.75~
i AL RIE 20184E 8 |1.70~13.30 1'2 27
v cohla
LN Highland 20114E | 2.2~7.9 | 2.1~6.5
Creek’
[ Orge [ 20114F | 8.6~10.0 [15.2~19.6
H 7% Tama Fl Yodo [P 2007 4F 7.9~110 | ND~10
8L ] 3 2007 4E 1~10 8~100
UM R | 2011 4F 5~31 1~156
e “ND FRoRG TR R ; “—"3RoR STk s AH G 1Y
3 #i

© KA B FL T T XA AEAS TR RE R Y
PFOA FIPFOST5 4%, o K PFOA Fl PFOS #¢
195 i GB 5749—2022 3R {HA 34N AT iE
A0 BT TAT Y PFOS W 32 2o A v B A, 82 18U 3 %o
IR PRCs B SCHITFE , PRBEFIR A K & 42

@ K EEZ AW IE TG 5L, 51X PFOA il
PROS ¥ 5 5 A AN , 52252 KISk sh 114 5k KA
Y1 B 500, AJTATEE H PROA Al PFOS ¥5 44 1] BED
F BRFT 3 T B4 R AR TR K HE R A 80 b R
B SEE B DL R 5 KA BT R K HERL , U 5k
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