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Spatiotemporal Distribution and Eco"loglcal Risk Assessment of | Plastic Addlt;ves in

Taihu Lake [ § P \ D 4
LIU Shu JlaO DING Jran nan , SHI Jun- zhe ZHANG Jun-yl ZH.UANG Yan®, Z0U Huall . ¥ A W

(L. %hool of En\rlromnent and C1v1l Engineering, Jiangnan ,Umv-ers?(Wl_l_xr’)MlZZ China; 2. Wuxi Envfron‘menla] Monitoring Cenler Wuxi 214000, Chlna) ‘.
Abstract: To revedl tbé spdtlotempordl distribution afid rigks”df plastic dddlmes in Taihu Lake during thé COVID- 19 pandemic , the occurrences of typudl blsphenols

phthalaté esters, and-benzottiazoles in the surface water of Taihiu Lake were inv estlgaled The plastic additives l‘: 19 sites ir*Taihu Lake were monitored in foiir.seasons/'and
their_potential ecological risks were evaluated. Diethyl phlhalate DEP ,-'Idlmethoxwthyl phthalate ( DMEP) *; behzyllbutyl phthalate ( BBP) , bisphenol A ( BPA) Fand 2-

(2H henzottiazol-2-y1) -4 6=di-tert-pentylphenol (UV{ 3281) were detected;, with detection rates of 100%, 97%, 58%, 98%, and 7%, respectively. During the COVID-19
pandemic, ke sharply.increasing usage of plastic produc[s did not res/gh in'a ,mgmﬁggm increase in the plastic additives pollution in Taihu Lake. Conversely, the pollution of
plastic additives'showed a decreasing trend due to reduced human activities;-Fhre were significant seasonal differences in the concentrations of plastic additives in Taihu Lake.

The average concentrations of plastic additives in spring and summer were 104. 7 and 100. 3 ng+L ™", respectively, which were higher than those in autumn (30.7 ng-L™")
and winter/(29. 9 ng+L.™"). The plastic additive pollution also showed some differences in spatial distribution. The concentrations of plastic additives near the southwest coast
of Taihu Lake were higher than those in other monitoring sites. The presence of plastic additives in Taihu Lake showed low risks to algae with the proportion of 30%. The risks
in autumn and winter were higher than those in spring and summer. BPA and UV-328 may have been the main risk factors, which should be of concern.

Key words:: Taihu Lake; plastic additives; spatiotemporal distribution; ecological risk; COVID-19 pandemic
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Table 1 ~ Parameter settings of solid phase extraction

PrfE peagil| Wi/ mL-min = BB/ mL
1k N 5 5
ik 7K 5 5
T — 10 1000

T PRTE A NG 5 5
i i 5 5
eI N 5 5

1.4 BURHGS IR B

% [l UPLC/MS/MS ( Waters ACQUITY UPLC
Xevo TQ) X 12 Ft HArfb A WA T 14307 (i 4%
4. 7F Waters Acquity BEH C18 # (100 mm x 2. 1
mm x 1.7 wm) E#EATZE 00505 HE IR 40°C, i3k
A A A IRFIEON 2% H9H EEAT0. 1% 9 H IRIA TR,
TSI B 2 100% LN, K BEE R 0. 4 mLemin ',
RERE S ERER R 5 WL, ELARRE B R 2 $ictn &
2 JrN. BT RE R DU Y S 55 S IR (EST) Y08 IE A
R, B TIRIREE R E N 150°C , HEFLR RS & 50
Leh ™', 7500 B A0 B A0 = 43 591 SR 500°C it 900
Leh ™' & 2R s S an gk 3 s,



5 39 XEPTR A A BHAS N 39) i 25 4347 A A 25 XUBS: PRy 2559
x2 BEEMFERZESH
Table 2 Mobile phase elution procedures of additives
Hr B 7]/ min Wid/ mL+ min ! AR A RBUTEL % WA B AT %
& hh 0.4 70 30
0.25 0.4 70 30
B 2.00 0.4 5 95
3.00 0.4 5 95
3.01 0.4 70 30
4.00 0.4 70 30
paia] 0.4 60 40
0.25 0.4 60 40
PAEs il BUVSs ! 0-4 20 80
4 0.4 5 95
5 0.4 5 95
5.01 0.4 60 40
F3  BREBBLRMF L &G
Table 3 Mass spectrometry conditions for additives -
YR B B/ ms BB T (m/2) FET(m/z) B LRV R R eV
BPA 0.161 227.1 212 N /) &
DEP 0.036 225. 168 177. 062 14 : A
DEMP 0.05 2834232 207. 11 I8 T
DEEP 0. 036 31, 204 221.108 | | 20 ;ﬂ..é" ey
BBP 0.036 313,268 91.05 / ' 2 1k~ &
DPHP 0. 036 310,168 225.065 &, L 18 10wy
/7TDeHP 0.063 .,"'33‘1.-25_4};-’* 149.014¢ /7 & | w22 30 (F_-
_ooixe /4 0.063 "4 B350y 149.007 24 “qge— g
"1 BMPP .“‘* 1 0.025 |, 33 3045 149. 015 7 22 24 %
| DBEP - 0.078 A 6708 259. 118 § 16 g, o
~ UV-326 0. 161 ¥ i 3o ¥ 260 30 25 °
7 UVA328 0. 161 | | B352.296 . 282.226" 44 26
— 7 ) i A

1.5 ks

PSR 1 60 B b AT 52 4007, (1145 2 HI
Frbr e e R A, AR AR N T
W5E 5 RR IS B A Ar A R B R 3
KF0.99. 76 1 L 1925 HARBEH 2 BIIA 10 ng- 1L~
100 ng- L~ RAFRUES, , £ 8 3 ASFATHE,
% BRI B TR DR, 25 R, 12 R
H A=Y B 107 [k 26 86% ~ 120% . 75 £ S il
I, 4 20 NEESL ARSI 1 AR A I RES TR T
23 FURER PR T VRSN 1. 47 ng-L ™" DEP, 3F M
SRR S AR DN 25 SR R AN bRz R, AR AR
R BIRFEREF 25 (R ARG
1.6 A KETPEAY

R IXUBS: 1L ( RQ ) DAk A 180 25 T K (A ARG 0 1
SRR I A P e AR S KBS A= F

RQ = MEC/PNEC (1)
PNEC = LC50 = EC50/AF (2)
RQs = > RQ, (3)

X MEC R ABE I, ng- L~ 5 PNEC 4 7
TCREW A  ng-L~" 5 LCSO M EBIEHE ng-L7";

EC50 AP KWW EE ng-L™" 5 AF I,
— M R1000; RQ.,, /A [RIEERES NG @ & ey

2 HR5HE
21 SERRRIALE A 1

AW 4 A ZE N IR KEE 69 4>, %) 3 26
SRR N TEA T W0, 45 0 590 400 J550 7 A 1 503 A
s 4 fE 2 FFoR. BPA K R Ky 98% , DEP
F1 DMEP £ H 5% 43 51 > 100% 1 97% , BBP [ 4 H
R 58%, UV- 328 ki th ALK 7%, 1 DEEP,
DPHP . DCHP , DHXP, BMPP . DBEP FI UV-326 7E
K R EIARKE H MEIEE R BH  RK R AT A
TESBRLA A BTG, > PAEs 764X 4F 45 Wl s v
KR 4.2 ng-L™". o DEP BT (5 T 53 %K
9 58.3% K Mk E R 2.5 wg- L', H¥k &y DMEP,
BT o5 R B0R 39. 5%, K Bk E N 1.7 pg-L7".
KUK EE T 2016 ~ 2017 4F 9B 5L % W], DEP
R K IR v B £ 3 R = (1) PAEs WS I057). DEP
1 DMEP 12 55 5T 4544 Bh 75, 76 588k v (4 5 Jn i
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Table 4  Detection frequency and concentration of plastic additives

W R /g L !

R 7 T TR e
BPA 98 9.0 6.5 41.9
DEP 100 35.7 11.1 290. 2

DMEP 97 24.9 22.1 118.3
BBP 58 2.9 0.8 22.5

UV-328 7 0.5 0.3 1.2

SR W S BPA ARG ik B S R 2. 7
~41.9 ng-L™" K I H(E R 9.0 ng- L7, ¥
FEHRAAE N 6.5 ng- L', BREELE T 2010 4E 4]
WK HEAT Wl | %% 3 BPA (U S K 77.9
ng-L™"; 2016 AR5 5 WK A4 BPA ¥R ISP {3k
#7786 ng-L™'"7" . LA ESE M KW BPA /5_4%&

FEAE E N AMNE THRARK . K ZPAES EI’PI‘AEH(?&
FEHFA D 9.5 ~ 3207 ng-L”! m%%ﬁiﬁ{éﬁa 635~
ngkmﬁEFf{_Lﬁj\]329nnga ?’J
DMEP "BBP il B'MPP f ¥4 Jig ¥i_9ﬁfﬁ£l 7
24.9 2.9 A0.5 ng-L™". He 4—;“813‘:2012 Exdff%

%ﬂﬁﬁﬂ:ﬁ%&)m&%hﬁﬁﬁﬁ@ﬁ@n

W, B > PAEs WHEFHIE N 0.96 pg-L~"
th DiBP Fl DEHP 191 ¥4 86 3 ¥ B fe e, 43 il Ry
0.42 ug-L™'F10.35 pg-L~ ‘.*HK?IEIV\J/EB/E,N&H
PAEs WR/F R BE AR, 1A, Wak5E 0 F 2018 ~ 2019
AW D PR PAEs BRAFNS &, & ¥ DBP #l DEHP
k1 PAEs (1) 32 ZEWAF Fh 28, ok B 7 35 (8 53 90 A
0.41 pg-L7"F10.17 wg-L~". A WL, ZE AR A4 K d5
PAEs FIRAFEFR 2T Xt A fr 22 57, 3X ] g i sl
[ /KA PAEs 15 4 7K1 F 25 43 A7 FRAE 1Y 22 53
K UV-328 W FEVE 0.2 ~ 1.2 ng- L™ W EE 1Y
B4 0.48 ng-L™" WEEFAI{EHR 0.3 ng-L™". Zhao
SRR FETT K AR PRGN B UV-328 ¥k S 349 {H K
0.19 ng-L~" Ik T K115 4L /K F-. Kameda R
2008 4F7E H AR} £ Bk A UV-328 , e i
4 246.25 ng- L~ fEPIBEF Gran, Cafiatial i I
KFIT. Bolivar'™" #ﬂﬁﬂﬁiﬂﬁ:ﬁkwqﬂ 15 '&“ﬂ’-UV-
328 1 UV-326 'fff BUV VRIRAT. W], #H 1 BPs
1 PARs KA 'J,B'U S e b e A o ik ;#fiﬁ
e (566, 35 1T RE by T4 K v %ﬁffﬁ
¢E5%@ﬁﬂﬂ%2ﬁm$$%%ﬁm]” ’
X H R i i 0 245 5 5 30, QOVED=10

ﬁ%kﬁﬁﬂﬁﬂﬁmN%MﬁL&T%iﬂ%

. 2014 E,,Gaees-%“” HOHEE A2 0 > PAEs ﬁ%{ﬁﬁ

~L’§2 #g L ’ﬁf fﬂﬁrﬁgl?zols @m‘%@ﬁﬂuefj LKA EE S 0. 74 ~ 13. 00 pe L7 2016 4F vk

300

(a) T2 mm BPA
250 + =m DEP
== DMEP
200 I == BBP
o - UV-328
250 |-
=
-3
100
SG—l |‘
0
— N OO =0T O~ 000
AR PA PR AR === =22
nLumwmumwvmunnwvyunnn
45
(c) BkZ
a0 b
_oast ‘
2 30k I
B O20f
=2
L IS—
10
5_
0

400

(b) HF
300 |

200

e ing L

e ing L
=]
S

B2 EEEIRHERRMA G HRE

Fig. 2 Monitoring concentration of additives in Taihu Lake during different periods
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