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TR T(2-2. 38 H) BE[ di(2-ethylhexyl ) phthalate, DEHP ] X > PAEs ¢ 3 (9 BTk L K, 484 =W iR —1F T 1% ( di-n-butyl
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Contamination Levels and Ecologlcal Risk AsseSSment of Phthalate ’Esters

(PAEs) in the Aquatlc Env1r0nment of Key Areas of Talhu Lake

ZHU Bing- qlng CAO Zhan-gi', HU Guan—]lu WANC Jun-fei' YU Nan—y'ang WEI Si®
(1! State ‘Key Enylronmental Protectlon Laboratory- of Mohltorlng and Analy51s folr Organi¢ Pollutants in Surface WateF, Jiangsii™
Environmental Momtonng Center, Nan]mg 210036, Chlnd 2" State Key Laboratory of. Follutlon Contlol and Resource Reuse, School‘of
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the_Environment, Nanjing University, Nanjln%u'210039, ‘-thma)
Abst;act To better“understand phthalaté esters (PAE%) pollution in key areas“of Taihu Lake, water and sediment samples were
collected for content dndlysm “The concentrations of EPA‘E@ 1_r_1.-water samples from wet, dry, and normal seasons ranged 1.6-11.2

ng* L (mean 3 68ug-L"), nd-6.21 ug-L™' (mean® 1.3 pg-L™"), and nd-1.72 ug-L™" (mean: 0.48 pg-L™"), respectively.
No dlfferlences were found between upstream and downstream samples. DEHP was the predominant component in water samples, whereas
DBP exceeded the national surface water environmental quality standards. The total PAE concentration in the sediment ranged between
0.74 and 6.90 pg-g™" (mean; 2.64 wg-g™"), with DBP and DEHP the predominant PAEs. The risk quotient (RQ) results showed that
DBP and DEHP contributed the most potentially adverse effects to the aquatic environment in the key areas. The contents of PAEs in
sediment were all less than the ERLs, thus posing no significant threat to aquatic organisms. The overall level of PAEs in the study area
was moderate compared to those in other areas, including rivers, lakes, and estuaries from cities worldwide. Industrial pollution and
urban activities are the major sources of PAEs in the aquatic environment of key areas of Taihu Lake.

Key words : phthalate esters (PAEs) ; Taihu Lake; water period; pollutant source; ecological risk assessment
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DEP) , 487 —H R —1E T fi§ ( di-n-butyl phthalate,
DBP), 482K —H X T "~ & ( butylbenzyl phthalate,
BBP), 4K —H iR — (2-4 % %) s [ di (2-
ethylhexyl ) phthalate, DEHP ] FI20 2% — B fig — 1F 3¢
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X 3 Ff PAEs 5 A A B et dlim ye >, W
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Fig. 1 Map of the sampling sites from the key areas of Taihu Lake
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1SQ S AH £ 33 57 33 36 FH A ( FEBR QA R B 4
Thermo Fisher Scientific 23 &), Bt 17 7] 2% B Y
(Accelerate Solvent Extractor, ASE200), Milli-Q &fi
JKZ 4t (2 H Millipore 23 &) ). DMP, DEP, DBP,
BBP, DEHP 5 DOP % 6 Flt PAEs IR hn BRI (¥
Fh G W e ) W T1E Dr. Ehrenstorfer 23wl ; B4R
PRAEY) AR S8R — H R — 1E T MK (d4-DBP) | M F5
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P AR — W R —. £ 1R ( d4-DEP) FIGAR 4848 —
FI R — IFE 2= iR ( d4-DOP) g T £ [H Accustandard 23
H] (New Haven, CT, USA); SE T & Wk . T

il IECBEX N taital, JCKRRREN (L2l ) FBg
TR T D 3E0 450°C ke 4 h, BHGEIR, T
P ORAE.

F1 AHEARBREAHMERES

Table 1 ~ Geographical information of sampling sites from the key areas of Taihu Lake
Era W i/ (°) 2/ (°) FTE
1 FART X 31.6167 119. 8852 KR K
2 HEZ 1 31.604 5 119.909 2 REIZ 5 KRz 32
3 TR 31.574 6 119. 964 4 TR 5 KRB AL
4 BT 31.5543 120.0149 B BT 5 KR s A
5 IR H X 31.5351 119.8475 Kim ok
6 WEE ) 31.5360 119.921 1 WA K 5 38
7 T HE 31.5218 119.984 8 AR IR B
8 53 IKAR 31.496 5 120. 036 9 TRIZ -5 T T 3V R T Az VT ) BT 1
9 FEREH 31.5137 119.8254 T K
10 REIZN 3 31.496 0 119.900 6 K A2 ] 5 B3 T A8 W T
11 At 31.4595 120.0127 A0 B
a TR AW 31.486 1 120. 0527 RS
b A s A 31.4565 120. 021 4 WA

1.3 HESAYATAL#E

JKAE L HC500 mL KA & Tk, JJM 30
L. 4T, W IR I A6 50 ( -
DBP) , 4k Smin JG & 402, T 2 LIS K

ﬁ@a%?kﬁﬁdﬂi%%f{iﬁ%’“ﬁ* EE%EXQ&”

UREE IR ¢ ﬁﬁfuﬂ”uh%mﬁiwhéﬁ% i
AW d4 IDEP 5 da-DOP) | Fﬁﬁz%nﬁﬁk*“”
AEN mL AT GC/MS 247 g Y .

S L7 (ﬁﬁﬁﬁﬁxz 5 PRI e 5k,
@mwmmﬁﬁz/\ﬁ% A A IO A R ATk
Y46 7R ) ( d4-DBP) TEEX/E Il G e/ IE
BE (1, B IRAER, T8 103 MPa, i E
90°C Fh#4% 5 min, FFASHFE] 5 min, k&R
60% , KAIARFH] 60 s, FATEAURE 3 K. A BUR
MW 10 mm B2 M AL, R 2 FARIKIEA
12 em fiEfiE . 6 em FALER A1 em Jo/KBREREN. HH 40
mL NH/IECHE(2: 8, MBLLL) VEIBE, I g
BEZERALTAEWRALR A 2 0.5 mL AR, WA AR
Y (d4-DEP 5 d4-DOP) 5 HIEC A E AR 1 mL,
.

1.4 {XER5HT
{4l USEPA 8270D-2014 J732:, K GC-MS it

0.25 wm) AN F, #EEEE R 5056, ﬁ%‘ 3.5
min, LA 8 °C ymin OB j{‘ﬂ‘{ﬂ%‘li 310°C .+ ?p'ji—uj\jﬂ
=, {nu_jﬂl 0 mlL- mm' \ ##D{Iﬂlr 250°C, iff
ﬁﬁﬁﬁéﬂuﬁé B T T A RT0€V
TR DTOFC , AL AR IREE Hy 280°C , LMK R[]
AU 4 F 758 ( Seln 175 7, LA T
£ %?(SIM)}ET&??EE%%*E. ; ‘
1.5 FERORUERINTREAE ] (QA/QC)

HOTEAS L IbR2s 1L JEFAR . 3L R nds
PATHE | FEELTATHESE USEPA (1 QA/QC ?”ﬁ%ﬂﬁ"*
FERA T AR, FH DR S 725 P R DU A o 1) 61
FMFLF RS0, DMP, DEP, BBP 1 DOP 1Y 5256
FEA MBS IR K, DBP AT DINP 1975 1
2R 07 ks B, 2R, KR 6 Fi PAES
i BR A 0.07 pg-L™' (DMP) ~ 0.052 pg-L~
(DIBP) , 75 FHMbr I h 78% ~ 83% , &5 fin
PRI N 77% ~81% 5 YUY 6 Fl PAEs 5
FR 4 0.05 wg-kg ' (DBP) ~1.67 pg-kg™' (DINP),
23 IR Ik T4% ~89% , B NAR A5 2% Ky
83% ~94% .
1.6 EAMLEK(TOC) M E

FES EBRICHLIR (10% HCLIZH) J5{#i ] CHNS

13T, AIEHEZEEN DB-5MS(30 m x 0. 25 mm x TR M E TOC Fim, 45530k 2.
x2 AHERRERARYEENRSE
Table 2 TOC in sediment from the key areas of Taihu Lake
Je¥ind 1 2 3 5 6 7 8 10 11 a b
TOC/ % 1.34 1.06 1.60 4.73 1.15 2.11 1.36 3.45 1.48 1.66 1.78
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BN 1.6 ~ 11.2 pg-L™" (F 14 3.68
pg-L™"), 6 F PAEs “F-¥¥k £ I8 DEP > DEHP >
DBP > BBP > DOP > DMP JilJ¥ i ik, Hib 1 5 540

W v L EE B KA DBP &40 5.99 pg L™, =
B ST B N e B o S A7 (33 e e A )
KA, MK PAEs (88 nd ~6.21 pg L7 (F
HIME 1.3 pg-L~"), 12 BBP Al DEHP A i, “Fk
HH R ) 0T X 8 PAEs (1) 9 B V5 FI 7 nd ~ 1. 72
pe L7 CFMH 0.48 pg-L7"), KiHFg iz LA K
AP ARE X5 3= AR A KB KR
M A R 2 5

13-SR5 7K A I HE 1 PAEs 6 2 3 EU A
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1 |
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10 A FHIZ ] H LT ! it gz
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| -
& ! !
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% T ] A i A
A | A
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1 L A A A I
B L] . i : + i *
* . n ™ *
] | 1 I *
0 . = . " - L = = s
1 2 3 4 a 5 6 7 8 9 10 11 b
B2 | I ORI T AN & R KoK R PAE dE PR
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E3 Kk, HKERTAKIET 6 F PAEs B4R 51 =0 HR
Fig. 3 PAE composition profiles for water samples é‘f 4.0} E:E E:E
from dry, wet, and normal seasons g_lﬂ EEE EEE
KISTAMIER (CREEA 4. S RS 6 M PAEs £ 20f o N [ By 4 L
; I &y =] B ALY = \ \\~ \ : \ N \ ﬁ
eI A R . T RSB PR = A A ) S oIN N N N § § N R
IR KR, kSRR 10 I R e P2 NNNSSNNNNNS
b

SKAF)Z IR S A, BT RURAE I )
K BT R A T RS e A A R, 7ROk
W, R RS OB AT R LA, MELUA B,
TR TR AN AR B R HEROR K BER ] fig

e

IPHTIR 6 i PAES (R B4 A, TR A X
WU PAEs B AT 0.74 ~6.90 pg-g™
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Table 5  Ecological risk assessment results of PAEs

in water from the key areas of Taihu Lake
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