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Distribution Characterlstlcs and Ecologlcal and Health Rlsk ‘Assessment of Phthallc

Acld Esters.in Surface Water of Qfan’dao Lake, Chlna ¢ 5 — T

MI Ql -xin', GUQ Xlao chun' , LU Shao- Vong DENG Yi- x1ang LU Hong-bin' , LI Xlang ¥ LIV hag he' , GHEN Jin-ming'

(1. National Engineering Labzratory for Lake Pollution Contit] dd E(,oleﬁlcal Restoration, Chinese Research Acadenny of Environmental Sciences, Beijing 1000124 “C‘}’lina;
2 Insli’une of Water Feology and Environment, Chinese Reiearch Aéajldemy. of Envigonmental Sciences, Befjing 100032’ China)

Abstract Iril order to‘réveal the polLlutuion and risk level of phthalic deid estefél(-lP_AEf;jl in Qiandao Lake, six types of PAEs in 17 sampling points (in Qiandao Lake and its
inflowing fivets) in dfy and wet seasons were detected. The results showedFthat six types of PAEs were detected in both dry and wet seasons, with the concentrations of 0. 98-
5.33 }Lg'L._T (average concentration 2. 63 pg-L™") in the dry season and 3. 22-17. 88 pg+L™" (average concentration 7.99 pg+L™") in the wet season. In terms of the
detection"ate and concentration of each monomer PAEs, DiBP, DBP, and DEHP were the main PAEs components in the water body. The measured value of DBP at 10
sampling points and its average mass concentration in the wet season were higher than the national standard (3 pg+L~"). Principal component analysis indicated that the main
sources of PAEs were personal care products, plastics, and domestic waste. The pollution level of PAEs in Qiandao Lake was at a high level at home and abroad. The health
risk assessment results in Qiandao Lake showed that the non-carcinogenic risk index of PAEs in the study area was less than 1, which would not produce non-carcinogenic risks
to the human body. The carcinogenic risk index of children exceeded 10 ~° at some points, indicating that it may pose carcinogenic risks to children, to which more attention
should be paid.

Key words: Qiandao Lake; surface water; phthalic acid esters (PAEs) ; pollution levels; health risk
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Fig. 1 Distribution of sampling points in Qiandao Lake
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AT 14y B R ] 127 010 , 4 PE28 4701 )L 4 380 (WHTA) d
I B IR X T e A g e R4 A=A mg+ (em? - ¥K) 7!
Ay UNENSEiiEA FHELT7 000, 2 PE15 000 1L HES 490 (HF VL4 ) em?
FE BRI 0.3 wed!
TE PRI ] 0.4 h
S Ji TE W B LG 1 BN
k B PR o 24 0. 001 em-h-!
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pe- L~ CEMME R 0.16 wg-L™") 1 p( DMP) A%,
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DMP 94. 1 ND 0.27 0.15 100 0.07 0.27 0.11 — —
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DiBP 100 0.16 1.20 0.52 100 0.56 7.48 3.22 — —
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DEHP 100 0.35 2.50 0.87 100 0.80 2.47 1.13 8 16
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Z PAEs 100 0.98 5.33 2.63 100 3.22 17.58 7.99 — —
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Fig. 2 Percentage of PAEs in surface water of each sampling site in Qiandao Lake
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Table 3 PAEs concentrations in surface water of rivers and lakes in various places at home and abroad
BFFEIX (%) REEED p(DMP) p(DEP) p(DiBP) p(DBP) p(DEHP) p(DOP) p( ZPAEs) SCHik
WL T 5 (hE) 2021 ND~0.27  0.07~0.21  0.16~7.8  0.20~7.33  0.35~2.50  0.08~0.45  0.98~17.66 A%
FOEWSE 6 NI (M) 2020 0. 115 ~2.950 0.639 ~14.000 0. 605 ~26.600 0.783 ~34.000 1.040 ~48.070 ND~7.310 19.600 ~127.000 [36]
Rhone ¥ (1) 2014 0.003 ~0.005 0.016 ~0. 031 — 0.022 ~0.041  0.039 ~0.407 — 0.080 ~0.484  [38]
R (PYHET) 2012 ND ND — 0.255 ~1.759 ND — 0.255~1.759  [18]
LESTIGIEYN) 2005 <0.5 <0.5 — <0.5 <0.5 <0.5 — [39]
238 N AR 2002 0.01~0.19  0.07~2.3 — 0.07 ~3.1 0.9~5.0 ND 1.05~10.59  [40]
Tama i ( HA<) 2000  ND~0.09  ND~0.31 — ND ~0.54 — ND ND~0.94  [41]
TLPGHRBRHBT (P ) 2019  ND~0.253 ND~0.127 — 0.121 ~1.297 0.023~0.896 ND~0.018  0.265~2.058 [19]
BRI (hED 2018 ND ND ~0.01 ND ~3.00 ND ~0.91 0.07 ~1.67 ND 0.10~3.56  [21]
AN A5 X3 (D) 2017 ND~1.24  ND-~2.23 — ND ~5.99 ND ~6.21 ND ~0.47 ND ~11.21 [2]
KL 3R (P ) 2016  ND~0.003 0.000~0.005 0.04~0.193 0.078~1.870 0.054~3.100 0.000~0.003 0.118~6.640 [24]
JEE 3 () 2015  ND~8.34  ND~14.80 ND~1.81  0.04~11.20 0.00~1.58  ND~2.41 3.63~21.20 [37]
R (h ) 2014 — 0.138 ~2.457 1.822 ~194. 891 — 6.700 ~99.019 ND ~18.499 18.071 ~346.662 [25]
LRI () 2013 ND~0.037 0.015~0. 684 — 0.017 ~0. 595 — 0.081 ~0.754 0.197 ~1.828  [42]
PN () 2012 0.03~0.24 0.01~0.09 — 0.03~1.77  0.62~12.4 — 3.48~17.7  [43]
LR () 2011 0.015 ~3.670 0.006 ~0. 283 — 0.070 ~17.529  nd ~0.576 nd~0.045  0.467~17.953" [44]
EROER () 2001 0.02~0.19  0.02~0.92  2.81~21.05 2.17~21.98  0.08~1.52 — 6. 19‘~3’6L9,7, [45]
FAAETT (D) 2011 0.98~4.12  1.33~6.67_ — 1L68~11.81 [2.26~11.6 | 0.69~6. 14 9.9374'5‘.‘_55" _130]
KL=/ E) 2010 0.008~0.129 ND~0.086 4  — ND~7.188  0.226°~28.403 ND~0.343  0.330 ~“z.8'.’ 550, 46]
I A () 2008 0.003~0.085 0.015~0.3%" 0.16~0.92  0.94~3.60 | 04087~0.63 14 | ND 1692473 [26]
AW (CPE) 2006 0.001 ~0. 0060, 004 ~0.,025 — 0.172 ~0.377) 08247 ~0.501 — 0.424~0.893 f473
SIEREX () 2005 — 0.83~2.21 = 0.07~0.13 #0.07<3.60 — 0.99 +5.88" [er;]
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DMP 0.1
DEP 0.8
DiBP 0. 098
DBP 0.1
DEHP 0.02 0.014
DOP 0.02
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