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Risk Ranking of Endocrine Dlsruptlng Compounds Pharmaceutlcals, _angl
Personal Care-Products in the Aquatlc Env1ronment of the Yangtze River Basm

SU Chao , CUL Yan iy 2 »"" ." ; ; »
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Abstl:act Endocrine disrupting compounds (-EDCS) Upharmaceuticals, and personal  care products ( PPCPs) have been of great
concern as jemerging /@ontaminants of aquatic &nvironments. In this study, the risks of EDCs and PPCPs in the Yangtze River Basin
were ranked based on theiFénvironmental exposure dﬁta%ets and edotoxicity datasets. The prioritized chemicals were then identified.
The syl found that EDCs and personal care products_weré “deemed to represent higher risks to aquatic organisms, for example,
estrone, gstriol, 17B=estradiol, bisphenol S, atrazine, trldocdrbdn and triclosan, while the risks of pharmaceuticals were 500-fold
lower. Among the pharmaceuticals, antibiotics posed relatively higher risks. The Xiangjiang River and Honghu Lake with its
surrounding rivers were hotspots where more chemicals were found with the highest concentrations, followed by Taihu Lake, Dongting
Lake and the Yangtze River Delta. When comparing with algae and worms, fish were the most sensitive taxa to 17B-estradiol and 17a-
ethynylestradiol. The results of this work provide sound guidance for the future monitoring and management of chemicals in China.

Key words: Yangtze River Basin; endocrine disrupting compounds ( EDCs) ; pharmaceuticals; personal care products; risk ranking
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Fig. 2 Risk ranking of the chemicals by plotting the ratios of the median environmental concentrations and median effect concentrations

AR AR e AR R, NI X S FR T REZT5 AERTIRBUI R B AT Iz & T8 ik BE
IKALIRT HEk FRAE R K HE B A i R AR A5 0y 20 BRI, BRI 0 T R A B 3 2 B R
AKYIRBE, AT B A0 T AR A A B K. -
o
#& 1 EDCs %1 PPCPs i ﬁﬁﬁﬁ“mng g I igﬁ ﬁd
Table 1 Rivers/lakes with the highest reported concentrations of EDCS and PPCPs/ng-L ™! -’ 4
He4 L) R ARAE | & Hes %EfFi?Ej%F umﬁffﬂin '
1 El 83.52 2 36 Bprﬁ | 90 ﬁﬁzz[@ﬁf"éf?' Iy |
2 E3 81. 60 Fix |0 37 vaIZ Pl his 130", i;tiﬁ)iJ%]iMTJ L 4
3 BE2 58.94 i Wl“i # 38 OH v ”O&WJ I A #;]
) BPS [ 1569.00 'j(fﬁ)i.i'“ ;‘ .;/' 39 ' pﬁl} o 12 (;3/ Al 4] ¢ "{"_i__,e'.
/5 I A |4 49600 | B 'ﬁ S 40 MA { | 34, KT = ﬁlﬂ““"] N ,.‘_::’Jf'
% - 2 X 43.93 r-‘_" = v et 41 iff:B Ll 282 4d K s A
75 ,' 40P 156. 10 %ﬁl?i}ﬁ" J *‘V' 42 “ D | ‘*"6}. 89| T3] ?5
f% 'y }mc 12. 66 OGEE H J ) | 43 "EW)J. 2zw{ J i R i ) J
I'--f} 'y /| ' TCS , 65-60 | t:@!#w?' 5] tl _/-"’} ,-_l 44 CBZ 145.954  KIT=AAu
10 || ‘%PAFF 47140, 00 EARF- ,_f,/"" 45 DEET 574.75 KT = f 4]
ﬂd-? P-4 | 131. 00 %ﬁ@” r”#f 46 CLM 100. 00 T
12 4 BP 712.59 S Cs] 47 Sz 499.50 S D 34 4
]B” BPA 771. 50 biibansd 48 DIC 230. 05 2R gE i (4
14 LOM 14. 60 i 139 49 cIP 106. 20 bR ) A BA R Bl
15 4-NP 858. 00 KIT.(RE 5B ) [40) 50 FFC 63.50 N
16 TES 70. 40 W) 51 MeP 3173.90 e
17 SMX 173. 46 =g X 41 52 PrP 1 040. 40 biiRANEd
18 4-TBP 1121.00 KT (R Be) 40 53 AMX 710. 00 W47
19 ETM 982. 00 ZR3R)yar 141 54 CTC 876.20 I R 2 145
20 4-0P 305. 10 iR 55 ENR 96. 55 FB PR (4
21 DOX 23.93 FRBH 4] 56 TAP 12. 00 W
22 FLX 40.20 2l g g 144 57 TMP 209. 69 e X 130
23 TC 1454. 80 THW) JE T 37 45 58 TS 19. 50 =g i [X 5]
24 PHE 66. 41 KT = A i 146 59 BP-2 34.70 T8
25 RTM 190. 00 W71 60 PRC 65.50 W)
26 IBU 320. 00 bichanadl 61 EtP 87.00 b
27 CAF 174. 40 ZR I e i 144 62 BZB 0.05 I JEE 3 152
28 SMD 172. 40 4] 63 ACE 3.88 ] JgE 79 52
29 BP-3 5013.07 WYL 64 NAP 125.71 KT = Sy 0]
30 DZM 104. 92 KL= S 46 65 STZ 8.18 3o
31 0TC 2796. 60 P R ) 66 MC 2.70 W47
32 CA 13. 00 i Les] 67 MTP 1. 60 IR E
33 LCM 53. 80 K 68 GFB 30. 50 il gz 3 152
34 DES 9. 60 L) 69 CHP 6.10 WL
35 PHBA 2380. 00 KL 6]

1) RS R R AR 1B —2



11 4] AT VLI IIR K AE S R GEN 73 WS04 250 RS A9 B it B XU HE P 4985

BB W 2 b, VS VT M I IR )32 v
BT A AT 245 W, L 3R 85 Wk S 1B S ND ~ 40. 20
ng-L~" FP{EN 1. 60 ng-L~" 5 HAGW IR B /9 (5 N
169. 81 pwg L' 1§ LV AL f e w21 %5 3% 5
ﬁ%%ﬁﬂ%ﬂ%ﬁ%?%%ﬁ%%ﬁi??&

VLTI, VD B e e ZT R RN R
Eﬂ%%ﬂ%ﬁ@%ﬂ’ﬂﬂf‘ﬁ&gm Bl 393l >4 0. 50 ~
14.60 . ND ~ 173.46 . ND ~982.00, ND ~ 23.93
ND ~ 1454. 80 #1 ND ~ 190. 00 ng-L™", F{E 43 5 Hy
2.85.11.80,5.80,2.20, 8.89 f18.10 ng-L™". &
T8 L ¥k BE 1 b fE 43 B o 141,50, 775.00,
430. 00, 215.50, 1 000. 00F11 000. 00 ng-L~". 3CHk
HRAE A 1% 36 Vb AL R0 R B 1Y B AR (B A 30. 00
pg- L™ CNREFE T d WIF M (Lemna gibba) B LOEC
(B, MG 2 5 0V 8 1) S0 T R T e (1 5K
R L AR IRARAE A 3. 36 w17 W 5RHE 7 d AT
(9 ECqo fHL. 5 1 WM e T T S K Fhbh)
BT A FRAE B B 2 A 2 AR 3R B P Y

12%. 15% F120% 03 6K1TT  BUAT IR IE s e %
mmgiﬁm@&%wmmﬁﬁémﬁﬁmfyﬁ

A A 2. yi/ﬂﬂ\
[ F K -

3.2 ﬁnrﬁmﬁslziﬁ%ﬁﬁ SVl T F
ﬂﬁm %mmmm &Eﬁ@pﬁwil

PR ML 2 K VL7 B 35 e e AT 3, HL
15 s e 0y 1 05 7 vk 6 40 57 T I, 4 ot 2
P OB A (BPA) TR (TES)Y! B 4T
2 s IY (IBU) 7 CRMERY (DES) 1) -2
JEREER T R (BuP) ) SR ELIE (CLM) 7 X2
R B (MeP) ™ | b3 3 2 TR 1 M
(PrP )™ B ZL PG AR ( AMX )M B B E
(TAP) 70 X3 5L 2K H R 2T (Ep) 1) mg| gk 25
ST R 2L Y DK IR U T T B
JEIGT ) 020 R g S
L AP X 0 5 4 TS S R 7 A
AT 4 0 K R ST KR T 2 s 2
Wb F e W (1)

IV 2 VL3 B — > 3 %, K 24 856

mﬁkmk?w?ﬁﬁﬁﬁ@mﬁﬁ“!%
H”EM$ﬁMEﬁ %ﬁ%m”ﬁﬁfﬁﬂa
EVF LR IR BEEIX B b F 2
W s g ALK 2 _ﬁm
wmﬂMﬁ§M&ﬁﬁmxmnﬂ%aﬂﬁﬁ%%f
ﬁ%%IﬂmI%ﬁmﬁk¢%$%ﬁﬂ%A%
E o3 G S S 1S T /1,77J<E’J+EE&J;}M$
ﬂi@@mwﬁﬁmmmmr*m %ME%%
AE[[M 49] \ n_; _,IF'J

f
e ":-

ATZ
ETM
SMX
4-NP

BAP
= pLX

TC

pE2
EE2

uthy

o N TN
o #ith

(a)

=

1.00-04 2.00-04

3.00-04 4.00-04 3.00-03

EE2

BPA
ATZ

FLX |

{5 4u4

TC  ju—
SMX
ETM

| ryi
s

(b) f %

L ryd |
7/

=
=
T
£

1.ODE-03

1LODE-01 3.00E-01

ATZ

SMX

BPA ee———
4-NP |——

BE2 ™
EE2
ET™M
FLX
TC 1 vy L

15 4u4

(c) %

L L

0 5.00E-05

4.00E-04
MU (R)

6.00E-04 8.00E-04 1.ODE-02

E3 Hamsi TRy yad g aRmR LR REHEF

Fig. 3 Risk ratio ranking of some EDCs and pharmaceuticals by algae, fish, and worms



4986 EZN b}

B 41 %

U K VT P — A SR K W, K P S A
bR 7 B 9 92 i B0 G A T ) 40 3
TE 5 T RS Bl 0002 P 190 3 ol 1 = 0y =, PRt
JRCA P4 4 400 e S R R A A
(AR B O AAR s Rk ( >8 Bk
R 35 15 K R Ol 75 2K HEAHI P T P40 T
PR Z 2 T A S UK = SR
B0l PR ) % L 0 TR0 9 4 £ 2 A 5
T A 22 P e K.

3.3 U FRR G

AR 1 1R KUK HE R 45 5, A SC e 3 HE 4 T 40
F 5 e 075 5 IS 4 T4 e 500 0 5 ) A
(35 Y] | KA TR R 43T 0 5 ey 2 B
R LUREE B T X T R R (4-NP) AW
My A GRPETT DUBREE | 178-HE BN 17a-2 HelfE—
B, 22 J 43 ST e V5 e o K A A s
FO DR , 575 0 £ XU HE 7 45 S DL Bl 3. Brf T
S, P43 T I 400 X S 2 5% R ok 5% g DL
B LRl BT e 3 2 A e R XU 7, X

G T b T T T 2, (L 0 o 2K 0 AL P T

(EVB) ) 172 b~ 178-ME— B (45, J‘ﬁ}_gfl
129 X i SEAETAIRT e 85 T Ue) , fiai g
(o HERS F1L9) LIS (43I HERS/S N 6 AL

L

R IR 7 — DX R, 2650 (2075 ¢ M e s ) |

X A5 2 B DL, T 5 s DL

RAR. ¢ 7

MR KT | 5 AR AR e, fr 2 R
B AWy, e R 17 0-2 Fe ME — LR 178-ME —
fist | XU AR 2351 K 0.27 F10. 10[ [’ 3(b) ], £ g3
ZEHHZEAY100 000 1. 53X W RIS e Py AH LL, HoAth
V5 Je it A 2 1 XU ARG T 000435 BB 22, 3 285 J2 %o Bl
R (— PR ) SRR A A T B 2 R
BRUREAY. A L2 T DRI SRy 42 v A 355 g e B, A S
AU FH.

4 #Eig

P2

(1) NI T A0 A 3P 33 i A 28 XU A
XA, T2 KU LI s 259, XU A v 1) s
PrAE R,

(2) YT 37 dm s K Y 3 95 e e B A X3, G
YRR T B LR S0 R 1] Je A A = A
HuIX.

(3) HEISR At , 0 28 R UR A P Fh
JEHSF 17 -2 B — WA 178-MF — 1, K (H 20N
PEISHN H 100 000 5. AHELZ T, USRI AN
TR,

(4) KT IO T 1 A 20 — R 3, % HR 7K
A S R GERH 4TS YW I R XU A Bk, T A
Ao il ) XU PR (it 4 .

SE Lk
[ 1] Garcia-Galan M J, Arashiro L, Santos LH M L M, et al. Fate of
priority pharmaceuticals and their main metabolites and

transformation products in microalgae-based wastewater treatment
systems [ J ]. Journal of Hazardous Materials, 2020, 390
121771, doi: 10.1016/j. jhazmat. 2019. 121771.

La Merrill M A, Vandenberg L N, Smith M T, et al. Consensus
on the key characteristics of endocrine-disrupting chemicals as a
[T ].
Endocrinology, 2020, 16(1) : 45-57.

Fu Q G, Malchi T, Carter L J, et al. Pharmaceutical and

personal care products: from wastewater treatment into agro-food

basis for hazard identification Nature  Reviews

systems[ J ]. Environmental Science & Technology, 2019, 53
(24) . 14083-14090.

BERTE, EAE, FEEM, SR M TTRE KA oAk oy
WP F I3 0 A HRAE 5 B IRS [J - FR5eFL, 2018,
39(3): 1053-1064. | " P

Fan JJ, Wang.S; Tang J'P, et al. Spatio—lemf)ora}ll:"patle;ns and
environmental risk of “cnd(:crine disrupting cherrllli._e'iils .if_!,.-th'e"Liuxi
River[ J]. Environmental Science, 2018, 39(3) . .}053— 1064
Tan R .I, Liu R.“-XJ, Li B, et al. Typical eddocripe _dr@rugﬁ;lg
cnmpqunds in Pi\;ers of'.north:;ast China: occurrence, partitioning,
and I‘]:Sk! # assessment [] }‘. Archives of Envirot'{mgntzﬂ_.
Contamination dnd Toxicology , 2018, 75(2) : 213-223.. P
Wang ¥ Wy Li'Y ,"Hu A Y, ‘et al. Monitoring, mass balance and

/ - ¥ '
fate jof pl'ﬁ;maceuticals Yand personal care produéts in séven

o

o -
waslewater treatment plants in Xiamen City, China[ J].+Journal
of Hazardous Materials, 2018, 354 . 81-90.

Boxall A B A, Rudd M A, Brooks B W, et al. Pharmaceuticals

and personal care products in the environment: what are the big

(7]

questions? [J]. Environmental Health Perspectives, 2012, 120
(9): 1221-1229.

BuQ W, Cao Y B, Yu G, et al. Identifying targets of potential
concern by a screening level ecological risk assessment of human
use pharmaceuticals in China[ J]. Chemosphere, 2020, 246
125818.

Luo Z F, TuY, Li HP, et al. Endocrine-disrupting compounds
in the Xiangjiang River of China: spatio-temporal distribution,
source apportionment, and risk assessment [ J ]. Ecotoxicology
and Environmental Safety, 2019, 167 ; 476-484.

Wang W F, Ndungu A W, Wang J. Monitoring of endocrine-

disrupting compounds in surface water and sediments of the Three

[10]
Gorges reservoir region, China[ J]. Archives of Environmental

Contamination and Toxicology, 2016, 71(4) : 509-517.

Batt A L, Kincaid T M, Kostich M S, et al. Evaluating the

extent of pharmaceuticals in surface waters of the United States

[11]

using a National-scale Rivers and Streams Assessment survey
[J]. Environmental Toxicology and Chemistry, 2016, 35(4) :
874-881.

Guruge K S, Goswami P, Tanoue R, et al. First nationwide

of 72

[12]

investigation and  environmental risk assessment
pharmaceuticals and personal care products from Sri Lankan
surface waterways[ J]. Science of The Total Environment, 2019,
690 ; 683-695.

Archer E, Petrie B, Kasprzyk-Hordern B, et al. The fate of

pharmaceuticals and personal care products ( PPCPs) , endocrine

[13]

disrupting contaminants ( EDCs) , metabolites and illicit drugs in



1134

AT VLI IIR K AE S R GEN 73 WS04 250 RS A9 B it B XU HE P

4987

[14]

[15]

[16]

[17]

[18]

[19]

[20]4

/20145 1941 17-23.

[21]

[22]

(23]

[24]

[25]

[26]

[27]

a WWTW and environmental waters[ J ]. 2017,
174 . 437-446.
Zhang M, Shi Y J, Lu Y L,

distribution of endocrine disrupting chemicals,

Chemosphere,
et al. The relative risk and its
pharmaceuticals
and personal care products to freshwater organisms in the Bohai
Rim, ChinalJ]. 2017, 590-
591 633-642.

Zheng Q, Zhang R J, Wang Y H,
distribution of antibiotics in the Beibu Gulf, China;

Science of the Total Environment,
et al. Occurrence and
impacts of
discharge and aquaculture activities [ J ]. Marine
Environmental Research, 2012, 78 . 26-33.

ok Ar. RUE DR A X R AR i O e P (D). b
W LRI, 2013.

Ma Y C. Study on phytoplankton of Changjiang estuary hypoxia
Shanghai: Shanghai

river

area and the adjacent east China sea[ D].
Ocean University, 2013.

TR, AT L P Y XK A PR AR SR E 4 X AR
HORBFFE[ D). HK . VUK, 2005.

Zhang L. Study on effect of ecological restoration in soil and
water conservation and division of exemplary area in middle and
upper reaches of Changjiang River[ D ]. Chongqing: Southwest
Agricultural University, 2005. -
Zhang Y Q, Johnson A C, Su C, et al. Which persistenf;ﬂi\ganic
pollutants in the rivers of the Bohai Region of China represent the
greatest risk to the local ecosystem? []] .‘“‘“.Chemosp}fi:;r_e, 2017,
178 11-18.

,.Su C,LuY L ]ohnson A C, et al Whlch melal répresdhts}-l'fe

greatest nbk to f;eshwaler ecosystem in Bohal R‘eglo of _Qﬁx na?
[Jl. E(‘Of{@tem Health and gu%tamﬁblhty‘, 2017 3 (2)

le01260. M= [ | J y

Donnachie R L, Tohnson A C, Moeckel G et al Us‘ng risk-

rankmg of metals to identify which poges ILP greal‘eﬁt Lhreat tn

an1r0n mental Pollution,
r J_,/"'

fresflwale*r organisms. i~ the UK[J].

D(m'na(’hle R L, Johnson A C, Sumpter J P. A rational approach
10 selecting and ranking some pharmaceuticals of concern for the
aquatic environment and their relative importance compared with
other chemicals [ J].
2016, 35(4): 1021-1027.

Johnson A C, Donnachie R L, Sumpter J P, et al. An alternative

Environmental Toxicology and Chemistry,

approach to risk rank chemicals on the threat they pose to the
aquatic environment [ J]. Science of The Total Environment,
2017, 599-600 . 1372-1381.

Johnson A C, Jiirgens M D, Su C,

monitored chemical contaminant in the Bohai region and the

et al. Which commonly
Yangtze and Pearl Rivers of China poses the greatest threat to
aquatic wildlife? [J] Environmental Toxicology and Chemistry,
2018, 37(4): 1115-1121.

Li Y, Zhang L Y, Liu X S,
pharmaceuticals in the aquatic environment of China[ J].
of The Total Environment, 2019, 658 333-342.
Thorpe K L, Cummings R I, Hutchinson T H,
potencies and combination effects of steroidal estrogens in fish
[J]. Environmental Science & Technology, 2003, 37 (6):
1142-1149.

Holbech H, Kinnberg K, Petersen G 1,
endocrine disrupters: evaluation of a fish sexual development test
(FSDT)[1].
Toxicology & Pharmacology, 2006, 144(1) : 57-66.
Wang S, Zhu Z L, He J F,

endocrine disrupting chemicals (EDCs) in surface water of Bahe

et al. Ranking and prioritizing

Science

et al. Relative

Detection of

et al.

Comparative Biochemistry and Physiology Part C:

et al. Steroidal and phenolic

[30]

[31]

[32]

[33]

[35]

[36]

[37]

[38]

[39]

China risk assessment

and estrogenic effect on Hemiculter leucisculus[ J].

Pollution, 2018, 243 103-114.

I%‘Hmi REESE, XM, S5 RITI IEA B RN 1Y
VYRR AR SR [J]. A= ST B, 2016, 11(3):

191-203.

Chen X W, Zhao J L, Liu Y S, et al. Occurrence and ecological

risks of hormonal activities in the middle and lower reaches of

River, distribution, bioaccumulation

Environmental

Yangtze River[ ] ].
(3): 191-203.
Brain R A, Johnson D J, Richards S M, Effects of 25

pharmaceutical compounds to Lemna gibba using a seven-day

Asian Journal of Ecotoxicology, 2016, 11

et al.

static-renewal test[ J]. Environmental Toxicology and Chemistry,
2004, 23(2): 371-382.

Xu W H, Zhang G, Zou S C, et al. A preliminary investigation
on the occurrence and distribution of antibiotics in the Yellow
China [ J ].
Research, 2009, 81(3) : 248-254.
Zhang Q Q, Ying G G, Pan C G,

evaluation of antibiotics emission and fate lIl the siver basme of

River and its tributaries, Water Environment

et al. Complehenswe
China: source analysis, multimedia mode]mg, gndr‘lllnkage to
bacterial reﬁstdnce[ J]. Environmental Sciehce' & Te(,hnology,
2015, 49(11) 6772-6782. --’“ ——

Yang Y ¥ ,iCao X H,

dlblllbull()n of endocrine-disrupting compoundls in; the.. Hox}gﬁu

o
'Zhang M M, et al Ocpﬁr'rence and

Lake and Eaet.rDongtl g Lake along the Central"Yangtze River,
China ¥ ]’J
2015, 32(22) s 17644417632, My
BRECR S0, B, %) KW A R B o
N K 15 TR (A ) ). SRECRP R, O
(7) 4 2793-2800. >

Chen M H, Guo M, Xu HZ, et al. Distribution characteristics

and potential risk of blsphenol analogues in surface water and

Env:ronmemal Smence and Pollution Research .

sediments of Lake Taihu[ J]. Environmental Science, 2017, 38
(7):2793-2800.

AMEEG. BUBLZ I ST X K T 25 ) B AP B s
Qe FRIPATREAE SR IEHEAT [ D] dbat. o  BRt 27 B,
2017.

Piao H T. Distribution and source analysis of pharmaceutical and

personal care products in the Grand Canal and related areas[ D ].
Beijing: Chinese Academy of Geological Sciences, 2017.

W, A, VR, S DUTOKAE AR DTEY) 2 SRS A
Bl (PPCPs) (15 G5 42 38 M [ T]. BRBEfb27, 2018,
37(6): 1706-1719.

Gao Y, LiJ, Xu N, et al. Pollution levels and ecological risks of
PPCPs in water and sediment samples of Hanjiang River[ J].
Environmental Chemistry, 2018, 37(6) : 1706-1719.

Ma X Q, Wan Y J, Wu M Y, Occurrence of
benzophenones, parabens and triclosan in the Yangtze River of
China, and the implications for
Chemosphere, 2018, 213 517-525.
Liu Y H, Zhang S H, Song N H, et al. Occurrence, distribution

et al.

human exposure [ J ].

and sources of bisphenol analogues in a shallow Chinese
freshwater lake ( Taihu Lake) :
human health risk[ J]. Science of the Total Environment, 2017,
599-600: 1090-1098.

Wu M H, Xie D G, Xu G, et al. Benzophenone-type UV filters
in surface waters; an assessment of profiles and ecological risks in
Shanghai, Chinal[]].
2017, 141 235-241.
Zhou L J, Wu Q L,

implications for ecological and

Ecotoxicology and Environmental Safety,

Zhang B B, et al. Occurrence,



4988 w 1%

Bl

Es 41 &

[40]

[41]

[42]

[4sTe

At and around Lake Honghu

spatiotemporal distribution, mass balance and ecological risks of
China [ J].
2016, 18 (4):

antibiotics in subtropical shallow Lake Taihu,
Environmental Science:
500-513.

Liu Y H, Zhang S H, Ji G X, et al. Occurrence,

and risk assessment of suspected endocrine-disrupting chemicals

Processes & Impacts,

distribution

in surface water and suspended particulate matter of Yangtze
River ( Nanjing section) [ J]. Ecotoxicology and Environmental
Safety, 2017, 135, 90-97.

Yao L L, Wang Y X, Tong L,

assessment of antibiotics in surface water and groundwater from

et al. Occurrence and risk

different depths of aquifers; A case study at Jianghan Plain,
central China [ J ].

2017, 135 236-242.
Liu D, Liu J N, Guo M,

risk

Ecotoxicology and Environmental Safety,

et al. Occurrence, distribution, and
bisphenol A, and

suspended particulate

assessment  of  alkylphenols,

tetrabromobisphenol A in surface water,

matter, and sediment in Taihu Lake and its tributaries [ J].
Marine Pollution Bulletin, 2016, 112(1-2) ; 142-150.
TEE. BPPHIK SR RS YRAE K AT A 2R A I

FIREARBFZE[ D], BRI RBKE, 2018.

Ding H J. Study on the characteristics of antibiotics An-Poyang
Lake and the adsorption and degradation of typical ‘g‘luil__ﬁl')intics
[D]. Wuhan: Wuhan University, 2018.

Ma R X, Wang B, Lu S Y,

pharmaceutically sactiye compounds in Dongting Lake}

et a!’:' Charactéri.zalion of

Wang Z, Qﬁ-‘ Y Yang C, et al. Ot"‘(‘urr@n'ﬁe and erqlog}fal
hazard assessmem of selected antibiotics| in the, surface watérs in
China [ J ], S(,.lence of Tj'le Total
Envuonment 2017, 609 1423-1432.

.“I R . i ‘ - :‘-"'f

«. Chifia; ™
_~eecurrence, c}ﬁ’.ral profiling and environmental frisk ['J ] Sciefice

" of the Totdl EnVJQtonment 2016, 557-558 268#‘275

[46]

[47]

[48]

[49]

[50]

[51]

Peng Y, Fang W D, Krauss M, et al. Screening hundreds of
emerging organic pollutants ( EOPs) in surface water from the

Delta ( YRD ):
Environmental Pollution, 2018, 241 484-

Yangtze River occurrence,  distribution,
ecological risk [ J].
493.

LinH J, Chen L L, Li H P,

compounds in the Xiangjiang River, China; Distribution pattern,

et al. Pharmaceutically active

source apportionment, and risk assessment[ J]. Science of the
Total Environment, 2018, 636 : 975-984.

Xie Z X, Lu G H, Yan Z H, et al. Bioaccumulation and trophic
transfer of pharmaceuticals in food webs from a large freshwater
lake[ J]. Environmental Pollution, 2017, 222 . 356-366.

LuJ, i HP, Luo Z F,
environmental risk of four categories of personal care products in
China[ J].
Pollution Research, 2018, 25(27) : 27524-27534.

Yan M T, Xu C, Huang Y M, et al. Tetracyclines, sulfonamides

et al. Occurrence, distribution, and

the Xiangjiang River, Environmental Science and

and quinolones and their corresponding resistance genes in the
Three Gorges Reservoir, China [ J]. Science of the. Total
Environment, 2018, 631-632: 840-8438. — .,~".

BT, B, %.*@EEEEM%%ﬁhE%%
A5 B A S B ATAG (0] BRSERI2ERIE, 2017, 30(7)-1031-
40, | 17 /=
'Cheng Y R, F’éng L, et al. Dlst!‘ll’)utl?l{.’;f typlcal

amlbloncs and eculogl‘tdl risk ‘assessment in main waters, of T_.b-ree

Feng L
Gorges Re@ervm’r areaf. J ]. Rf-iear(‘h of Environmental Seiences,
2017, 30'(7) 1031- 1040, 47 .
Wang YJ Q L1u Y, L S Y‘: et al. Occurrenge dnd eculugl‘"al_:ﬂ,
risk of jﬂlarmaceutﬂ’al and personal care produ(‘te in %urface water
of the Dd:‘gtlng Laké? | China- during rainstorm’ penod L.
Environmental Smence and Pollution Research, 2019, 26/(2 ('38)
28796-28807. "



HUANJING KEXUE Vol.41  No. 11

Environmental Science (monthly) Nov. 15, 2020

CONTENTS

Industrial Volatile Organic Compounds (VOCs) Emission Inventory in China ««+«sssssessessssssssmsnmsimnininmnntinsinsnene LIANG Xiao-ming, SUN Xi-bo, XU Jian-tie, et al. (4767)
Contribution of Emissions from Cement to Air Quality in China ««+s«ssessesessessenensenmenensinisi e TANG Ling, XUE Xiao-da, BO Xin, et al. (4776)
Audit Indicators and Suggested Ranges for Data Validation of Chemical Components in Ambient PM, 5: A Case Study of the Yangtze River Delta +++xeoveeeereseeresseinisinnsiiiiinnen
.................................................................................................................................................................. ZHANG Zhe, QIAO Li-ping, ZHOU Min, et al. (4786)
Size Distribution of Particulate Chemical Components in Nanjing Jianghei New Area  «ereereesesererensnemenenenninnennine e ZHANG Yu-xiu, YU Xing-na, LIU Si-jia, et al. (4803)
Seasonal Chemical Composition Characteristics and Source Apportionment of PM, 5 in Zhengzhou +++++esrerereersereseensscnnnenens ZHANG Jian-fei, JIANG Nan, DUAN Shi-guang, et al. (4813)
Characteristics, Sources, and Health Risks of Elements in PM, 5 in Shanxi University Town weereereeeererressemsenenmnsinnnennnsne s LI Xue-mei, MU Ling, TIAN Mei, et al. (4825)
Spatio-temporal Evolution of PM, 5 Concentration During 2000-2019 in China +:eseseeesesesesssrsnssniinn XIA Xiao-sheng, WANG Jun-hong, SONG Wei-dong, et al. (4832)
Differences in Pollution Characteristics Under the Southerly and Easterly Wind in Beijing «+:toveeseeeeseesessssenensiineniiinen YIN Xiao-mei, QIAO Lin, ZHU Xiao-wan, et al. (4844 )
Transport Characteristics of Air Pollution in Tianjin Based on Weather Background +««-:+-sesesesresnersesenimensnnsnnininiiniinsns CAI Zi-ying, YAN Xu, HAN Su-qin, et al. (4855)
Influence of Meteorological Conditions on Ozone Pollution at Shangdianzi Station Based on Weather Classification =«««+ssssssesseseesenennsesennens WU Jin, LI Chen, MA Zhi-qiang, et al. (4864 )
Accurate Identification of Ambient VOCs Emission Sources in an Industrial Park Using On-Line Monitoring Data »«+«+x«ssessereeesesenenssenenennsisenennnnen SUN Jia-ning, XIE Shao-dong ( 4874 )
Characteristics, Atmospheric Reactivity, and Source Apportionment of Ambient Volatile Organic Compounds in Wuhu =~ +++seseseeseseenseneenens GAO Kang, ZHANG Hui, LIU Meng-di, et al. (4885)
Water Quality Response to Landscape Pattern at Different Spatial Scales in Baihe River in the Upper Reaches of the Miyun Reservoir  ++ ZHANG Wei-wei, LI Xiao-na, WANG Chao, et al. (4895)
Concentration and Carbon Isotope Composition of DOC and DIC in the Miyun Reservoir Watershed in Summer — «+eseeeseeresesssenensessnennenes CHEN Ji-ji, GUO Jing, XU Su-shi, et al. (4905)
Variation and Driving Factors of Black Water Event Intensity in Lake Taihu During 2009 1o 2018 ++++xesvesressenesnsnnensssnsinenens XIN Hua-rong, ZHU Guang-wei, WANG Xue-song, et al. (4914)
Hydrogeochemical Investigations of Groundwater in the Lingbei Area, Leizhou Peninsula +++retoeerereseresmsmmenienennninennncnenees ZHANG Hong-in, WU Ya, LUO Wei-yu, et al. (4924)
Source of Groundwater Nitrate in Luanping Basin Based on Multi-environment Media Nitrogen Cycle and Isotopes — +++v+sereeseeesereeeens SUN Hou-yun, WEI Xiao-feng, JIA Feng-chao, et al. (4936)
Metal Distributions and Human Health Risk Assessments on Waters in the Huixian Karst Wetland, China +«+sesevereeseseresimnnnnnnnns LI Jun, ZOU Sheng-zhang, LIANG Yong-ping, et al. (4948)
Absorption and Three Dimensional Fluorescence Spectra of CDOM in the Water of the Taibaishan Nature Reserve —«+eeeeeeeereeees ZHANG Wen-hao, ZHAO Duo-lin, WANG Xiao-yu, et al. (4958)
Effect of Heavy Rainfall on Nitrogen and Phosphorus Concentrations in Rivers at River-net Plain =«e-«eeeeeereseresesenensssinnenns LIAN Xin-giao, ZHU Guang-wei, YANG Wen-bin, et al. (4970)
Risk Ranking of Endocrine Disrupting Compounds, Pharmaceuticals, and Personal Care Products in the Aquatic Environment of the Yangize River Basin — +v+eeeereeeees SU Chao, CUI Yan (4981)
Sources and Ecological Risk Assessment of Polyeyclic Aromatic Hydrocarbons in the Jiaxing River Network —«eeeseeseerereeerenennens YANG Yan-mei, ZHAO Hang-chen, MENG Rui, et al. (4989)
Impact of a Sewage Treatment Plant on the Accumulation of Microplastics in Freshwater Organisms in the Lijiang River of the Guilin Urhan Section «++«++seseesessessersenseemenenssnininennes
...................................................................................................................................................... XIE Yuan-shan, ZHANG Qing-ke, ZHANG Li-shan, et al. (4999)
Distribution of Antibiotic Concentration in Domestic Wastewater Treatment Facilities in Villages and Towns —+eeeeeeeressersssseiensininennnns LU Ya-nan, GUO Ya-ni, WANG Kun, et al. (5008)
Microbial Diversity and Influencing Factors in a Small Watershed in Winter —«+seeeseeeersssmemenssnsnenmnini s ZHU Jin-shan, QIN Hai-lan, SUN Qi-yao, et al. (5016)
Characteristics of Organic Matter in Sediments During the Thermal Stratification of a Reservoir and Effects on an Aerobic Denitrifier -+ WANG Tong, WEN Gang, HUANG Ting-lin, et al. (5027)
Microbial Diversity Analysis of WWTPs Based on Hybrid-MBBR Process in a Low Temperature Season in the Yangize River Delta «+-+++++-+- HAN Wen-jie, WU Di, ZHOU Jia-zhong, et al. (5037)
Effects of Phytoplankton Classifications on the Relationship Between Phytoplankton Community and Environment in Summer Subtropical Reservoirs, Southern China —++«+s«ssesseseesessessensenees
..................................................................................................................................................................... GUO Fang, GU Ji-Guang, ZHAO Jian, et al. (5050)
Remote Sensing Classification of Urban Black-odor Water Based on Decision Tree «++vesveereerserserssssmenensininninineie s LI Ling-ling, LI Yun-mei, LU Heng, et al. (5060)
Enhanced Membrane Anti-fouling Ability of Anaerohic Membrane Bioreactor Equipped with Bio-electrochemical System Using Nano-zero-valent Iron and Its Regulation Mechanism «++++++++++++-
............................................................................................................................................................ PAN Yang, NIU Cheng-xin, ZHI Zhong-xiang, et al. (5073)
Effects of Temperature and Substrate Concentration on N,0 Release of ANAMMOX Progess ««+«rseresseesssssenssresnnssimnsnesnsssnss s WANG Si-ke, YU Heng, ZUO Jian-e (5082 )
Characteristics of Nutrient Removal in a Pilot-scale A%/0 with Mixture of Sludge Fermentation Liquor and Tail Water as External Carbon Source ++++++++sesersessemsemsiissinsinsiniiniiiiines
.................................................................................................................................................................. RONG Yi, SHAO Jin-bo, YU You-cheng, et al. (5089)
Effect of Different Ratios of Anaerobic Time and Aeration Time on the Operation of a Continuous-Flow Reactor with Partial Nitrification Granules ««+:«+««ssessesessessersenssnenenensiiniensnnnes
........................................................................................................................................................................ ZHANG Jie, LAO Hui-mei, LI Dong, et al. (5097)
Effects of Mesophilic Anaerobic Digestion and Thermophilic Anaerobic Digestion on the Risk and Stability of Heavy Metals in Sludge +-«+:+++++++++-- TIAN Zhong-ke, WANG Fen, YAN Zhao (5106 )
Quantitative Evaluation of Human Health Risk of Heavy Metals in Soils Based on Positive Matrix Factorization Model and Geo-statistics ~«+«+weeeseesesresnensenesennennenens HAN Lin, XU Xi-bo (5114)
Distribution and Ecological Risk of Heavy Metals in the Soil of Redevelopment Industrial Sites ««+«+sessereersereseneneneninenensininennsenns SHEN Cheng, LIU Fu-wen, WU Jian, et al. (5125)
Investigating Adsorption of Naphthalene to Organo-Modified Montmorillonites and Influencing Factors ««+s++ssessessereenseeseneneninienienenininenens HOU Jing-wen, SHI Wei-lin, GAO Juan (5133)
Effects of Ferrous Sulfate and Ferric Nitrate on Cadmium Transportation in the Rhizosphere Soil-Rice System +:eeeeseerereesseessicnensnen LI Yi-chun, CHEN Yong, TANG Ming-deng, et al. (5143)
Effects of Intercropping of Brassica chinenesis L. and Tagetes patula L. on the Growth and Cadmium Accumulation of Plants «+:eeseeeereeees YAN Xiu-xiu, XU Ying-ming, WANG Lin, et al. (5151)
Effects of Heavy Metal-immobilizing Bacteria on Reducing Wheat Uptake Cd by Regulation Soil Iron Oxides —+eeseereeeeresememsenemiemeneniennineneininnenenen WANG Xiao-yu, HAN Hui (5160 )
Sustained Effects of Remediation Materials on Soil Copper Remediation Under Oil-Rice Rotation ««++«+xessesseseeressesnennsensnnenens ZHAO Ying-ying, LI Hong-chuan, HU Hong-xiang, et al. (5168)
Impacts of Nitrogen Application on Ammonia Volatilization During Maize Season in Northern China «««+«++«+esseseessersessenenensninienensennes ZHANG Wei, NI Bang, XU Xiu-chun, et al. (5176)
Effect of Biochar on Changes of the Temperature Sensitivity of Soil Respiration and Bacterial Community Structure —=«+«+sessessesseeenees CAO Kun-kun, ZHANG Sha-sha, HU Xue-yu, et al. (5185)
Effects of Heavy Metal Contents on Phyllosphere and Rhizosphere Fungal Communities for Bothriochloa ischaemum in Copper Tailings Area :eseeseeresseserseresismieneniinininiiiinenn
............................................................................................................................................................... JIA Tong, GUO Ting-yan, WANG Rui-hong, et al. (5193)

Advances in Microbe-Derived Taste and Odor Compounds in Typical Aquatic Ecosystems —+-esesrerveesesenenssininenensinnenns ZHANG Hai-han, MIAO Yu-tian, HUANG Ting-lin, et al. (5201)



	组合
	封面
	中文目录


