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Abstract: Due to the high efficiency of pesticides in controlling plant diseases, they are widely used in various
agriculture production activities, resulting in a series of environmental problems. Several traditional
organochlorine pesticides have been banned due to hazard to ecosystems and human health, and the kinds and

usage of emerging pesticides with low toxicity and high efficiency are constantly increasing. This study focuses
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on four emerging pesticides (trifluralin, chlorothalonil, chlorpyrifos and dicofol) in the Yellow Sea and Yangtze
River Estuary. In 2017, surface seawater and sediment samples were collected from the Yellow Sea and
Yangtze River Estuary. Gas chromatography mass spectrometry was used to analyze the concentration and
spatial distribution of four emerging pesticides in the Yellow Sea and Yangtze River Estuary, and to evaluate
their potential ecological risks. The results showed that four emerging pesticides were frequently detected in the
Yellow Sea and Yangtze River Estuary, and chlorpyrifos and dicofol were the main pesticides detected. The
total pesticides concentrations in water (particulate and dissolved phase) and sediment were 37.56—418.1 pg/L
and 215.2-2035 pg/g dw, respectively, indicating that dicofol had a high consumption level in China before
being banned. The high polluted areas of four pesticides in seawater are mainly located in North Yellow Sea
offshore and Yangtze River Estuary. From nearshore to offshore, the concentration of four emerging pesticides
in water showed a slightly decrease trend, which may be related to agricultural activity emissions along the
coast. The high values of four emerging pesticides in sediment mostly concentrated in muddy areas. The
concentrations of four emerging pesticides in the Yellow Sea were generally higher than that in the Yangtze
River Estuary. The ecological risk assessment results showed that the risk level of chlorothalonil exceeded the

others, and the overall ecological risk to aquatic organisms was low.
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2 W KFE G (F2 45 44 1> XAD-2 K1 44 5K W6 1225 38 ss 123 375
YIS A AE PR ) AN 38 UL RE AL (R D) . w7 12375 38 S6 124 37
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Frar iy . WA B 5 9 XAD-2 B 35 A A i T WIS 12425 36 S14 122.5 35
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Tab.2 m/z values of individual substances
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Fig. 1 The profile of four pesticides in seawater from Yellow Sea and Yangtze River Estuary
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Tab.3 Concentrations of four pesticides in seawater and sediment of the research area
Wil Kirm
ﬁ}ﬁ i&zﬁ Ny i 2 Ny i 2
e B ¥IE Kt 2/(%) e ¥IH i th2%/(%)
FURR nd ~ 4.861 3.143+1.095 97.06 0.7353 ~5.287  3.303+1.246 100
L HEH nd ~ 38.63 21.74+£9.411 97.06 14.83~29.82  24.51+4.634 100
KA /pg-L .
AL 14.59 ~189.8  86.07+45.31 100 5.632~1152  66.83+36.16 100
AR 13.62~1885  100.21+49.13 100 14.68 ~140.7  73.97+45.93 100
AR R nd~173.4 60.04+41.61 84 nd ~71.35 30.45+21.64 76.92
_ . LE) nd ~ 205.7 104.7+£51.95 96 nd ~ 143.8 65.2040.66 84.62
Vi Wpe g .
AL 165.9~904.7  538.9+208.8 100 136.7~850.7  369.3+202.9 100
AR 46.75~9044  443.7+206.7 100 nd ~ 576.3 215.1+193.1 84.62
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A, TE AP 2, HUA RE U RAE T A 3l 467 K 1A
) TR I 285 r S o Ay, JUREAH ) vk B
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KT 90%, H:HeFEJLE M nd ~ 188.5 pg/L, HH 3R
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X ATRE S AT Ko, BRI S BV il AT
o, JuH R = G R R 1 5 A 4 EE LAt oA 2 =
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WK 1 AR, KR L= A B 5e 8
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(44.98+7.532) %, H: WK B @ W g, 5Tk E A
(13.47+7.681) %, — G A B Bt S — i AR #
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(1T A WA 3 £ B MO =13 QN (1 AN - N
AP 2 T A0 1, G A R O P AR K
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94%, {H v B K - fIKF Hofth 3 Fpfe 25 (& 2),
T -5 IR R R A 56, HAE Ak A
2 AR, M LA/, JEHAE R IR 5 &
A
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[(211.2499.37) pg/L]1 f§ = F K 1L 1 [(168.6+
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Fig. 2 The concentration and distribution of four pesticides in seawater (a) and sediment (b) from Yellow Sea and Yangtze

River Estuary
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2 5% B i AEAE, 4 B AR 2 B i L R 215.2 ~
2035 pg/g dw, Y51k 987.4 pg/g dw, & iEix
IAE HBLAE S26 U407, F5 2 e e (L BLAE S8 3
7o BEACWAE A il 57 A URR B RE S R R K
th, =R BE R AG R R 94.63%, A HE 1A
HORIRZ, N 91.89%, FilAR R MR H AR /N, hy
78.43%. TEFTARZ, V-1 & i S R A
W B A (480.9£221.9) pe/g dw, 5 4 Flfe 2y B
1 1Y 51.04%, T — 5 A i B 5 & O (365.5+
229.4) pg/g dw, LR FREALI, & 4 B 25 B 5
1) 33.62%, iX S T EE S0 5 — SR W B AH LL,
HOK RN, B 5 T OB p Y
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B E 2 5 (91.20+51.89) pg/g dw F1(49.92+
38.68) pg/g dw, [ 4 Fp A 25 S 1Y 10.07% F
5.262%.

25 6] 43 A1 b, 8 I R VT 101 Vi Sk L AR R
4 Pl 245 1 25 (8] o3 A BAT B0 IX 0022 S AL
AT A AR K F [(680.0£399.3) pg/g dw] fiE T
ORI, [(1147£477.1) pg/g dw]; J6 &M K /e B
Vi T 1 U ST DX e B A A, b S8 wi i
A 24 1A B e i, O 2035 pglg dw, 534k, S12.,
S9. S2. S14 1 S10 ¥ WA 24 & i &, 1
P F IR TR X . FER T PRI, 3T R S 6 1T
U 4 e 25 & i, X AT RE 5K = A X
Al & S UIAH G, 32 Wi A SE K. T
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KB, X AT e 5 U 5 X R T AR 5
P AW KR 4 Bl 2 5 KR
FEAR T /N (6,681 ~ 2973 nglg dw) Hi R ™ Fl
BT KE(nd. ~ 62.72 ng/g dw)
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A 25 B RS Rk = A S ), TR 4 Rk
iS5 TOC ZRIAHCHE AT T 081, Q& 3
FFR, B SCMUR = S0 R WL 5 TOC Y B A BT
L1k 6 2R (P<0.05), AS[A) SR BEAL B A DT
XA TOC 5k, 22 5t K, T o IX 1)
DU BURL TOC & 385 3 458 5 , T A 25 19 7 ik
0 7E I X BRAE7E R (B, R B TOC 7] fig 23 52 M DL
B A 2519 & it . 3% 5 Hu 45 F1 Zhong 45
XTAPLEAARZ ) K AL o X T K Pk B A BL
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SR | ® e e 08
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