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Abstract ; ,To study the characteristics of polychlorinated biphenyls (PCBs) in waste residue-soil-vegetable in an e-waste dismantling area and the potential health risks to
humans, three samples of e-waste residue were collected, and 10 and 18 samples were taken from farmland soil and vegetables (six lettuce, six green bean, and six cabbage
samples) , respectively, next to the waste residue. High-resolution gas chromatography-mass spectrometry was used to detect the content of PCBs in waste residue, soil, and
vegetables. The results showed that the total PCBs levels were as follows: waste residue (11938 ng-g™", dw) >soil (45.54 ng-g™", dw) > vegetables (11.51 ng+g™",
dw). The bio-sediment/soil enrichment factor values were as follows: lettuce samples (0. 18) > green hean samples (0. 05) > cabbage samples (0.01). There were 37 PCB
identical homologues detected in the waste residue and soil, and 33 types were detected in vegetables, all of which were within the homologues detected in the waste residue
and soil. Some homologues in the soil were correlated with cabbages (P <0.05). The column chart of PCB chlorination number in waste residues, soil, and vegetables
showed that low-chlorinated biphenyls from trichlorobiphenyl to pentachlorobiphenyl mass fraction accounted for the largest proportion, accounting for 77.92% , 59.73% , and
73.96% , respectively. The proportion in the soil was relatively low, with the overall proportion showing a downward trend with increasing rate of chlorine generation. The
results of the health risk assessment showed that the total HQ of PCBs in the soil and vegetables exposed to adults ( male/female) and children was less than 1, which was at
an acceptable level. The total CR of PCBs in the soil and vegetables exposed to adults ( male/female) and children all exceeded 1 x 10 ~®, which is at an unacceptable level
and the values for adults ( male/female) were higher than those for children.

Key words : electronic waste; waste residue; soil; vegetables; polychlorinated biphenyls; pollution characteristics; risk assessment
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Table 2 Comparison of total PCBs in waste residue, soil, and vegetables with other literature cases/ng+g ™"

e Min ~ Max X Median SD SCHR
ARSI 8363 ~15 159 11938 12292 3412 —
I ROR 150 ~ 196 000 41200 — — [28]
HL B 3 B b i 2 800 ~ 370 600 99 300 — — [28]
AT 5E + HE 6.96 ~296.9 45.54 15.38 89.32 —
HHMTH 0.779 ~937 75.17 — — [36]
WL 6.78 ~15.48 — — — 37
KT 16. 88 ~256. 04 87.29 — 75. 86 [38]
Mﬁ‘;ﬁ%* it 5.64 ~16.42 11.51 — — —
MR 4.11 ~12.27 8.43 8.74 3.47 —
P *# 1.09 ~3.26 2.40 2.77 1.00 —
5] P 3 = 0.44 ~0. 89 0. 68 0. 66 0.15 —
IEEA B A 52.9 ~190 108 — — [32]
i e nn 1.32 ~1981 432.6 — — [31]
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BRI FRY S PCB28 PCB52 [ PCBIOL ~"PCBI3S PCB153 2 PCRI80 , PCBI03 PCBI18 " " PCBIS6
= PcB28 _ ['0.257 0. 143 14 ;’ 0. 657 0.143 ) j0.257 0.200 0. 200 0.65% _-
pesa | A 0.257 0. 143 0.657 0.143  /0.257 ¥ 0.200 0.200 /- 0-257"
’ PC];’;;&,- 0.086  —0.086 Y #0600 -0.086 / 9086 #0.029 0.029 . 0.086 “."*
PGB138 0.086  —0.086 ©0.600  -0.086/ +70.086 “o. 029 0.029 0. 086/
A 4 PCBIS3 _ 0.086  —0.086 0.600,  -0.086 0. 086 0. 029 0. 029 0. 086
[ o '. PCBI80 e 0.200 0. 086 Q,-véqo 0.08 “  0.200 0.257 0.257 0. 200
1T PCBIDS 0.371 0.257 “ 0 0.257 0.371 0.314 0.314 0.371
s FPCBIIS | 0.143 -0.029 0,657 -0.029 0. 143 0.086 0. 086 0. 143
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PCBI56 — — — — — — — — —
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Table 5 Health risk assessment of population exposed to vegetable PCBs

BN N ADD LADD HQ CR ANTR) R 32 5Tk L/ %
MA 7.65 x10° 3.28 x10°° 0.383 6.56 x10 ¢ 83.01
e Bt 7.13x107° 3.06 x10° 0.357 6.11 x107° 83.01
ot 8.16 x10 ¢ 3.50 x 10~ 0. 408 7.00 x 10 ~° 83.01
JLE 1.28 x10°° 1.47 x10°° 0. 642 2.94 x107° 82.97
A 1.46 x 1077 6.28 x10 % 0. 007 1.26 x10 7 1.59
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JLE 2.49 x1077 2.85x10°% 0.012 5.69 x10 % 1.61
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Fig. 6 Total non-carcinogenic risk and carcinogenic risk

of human exposure to soil and vegetable PCBs

(1) of ,E'\‘Pq‘Bs)ﬁlflf? it (11938 hig-g+)/5
+ 35 (45. ‘54‘Ir‘1g-g'.._l )i Eﬁ.%( 11.51 ng"g ") Fj:i,%é
B PCBS KT gl 0 I 7 S A1 I 11 5 e
PCBs /K- JoAf X (P,>0,05) 5 A=-UUBTHI, L3
“*%I%ﬁﬂfr“ K0, 18) > P4 (0, 05)'>
1130, 01).

(2) RS 36 37 AR PCBs [R) &4,

BRSEK 33 ﬂ:’ AR R 1 4 A H%%ZV‘]

R L G TR/ RSl IS PACES/ BB W P @
<0.05). Mt . HIAGE R PCBs SAVEAEARHE
BURRIRMT, A=A ~ TGRSR ot
RN R 2, 2 5 77.92% ., 59.73% A
73.96% , 13 i FERIXTALAR , SUABE A AEOE I,
7 LRI T R
(3) RIS AL 25 R R W, A (F/%) Fl
JLE % 57 1 ANBE 2 PCBs 19 & HQ 73 51
0.480(0.448/0.511) F1 0. 864 , 4/ T~ 1, 4b T ] 4%
ZKFs N (B/4) FLE 2 @+ R B Sk h
PCBs BJE CR 5 7.96 x 10 7°(7.43 x 10 °/8.50 x
107°)F13.62 x 10 °, 1t T 1 x 10 °°, 4bFAH]
2K, B (BB /%) B0 R e T L 3.
SE
[1] LiJH, Yang]J,
recycling industry in China[ J]. Waste Management & Research :
the Journal for A Sustainable Circular Economy, 2015, 33(6) .
533-542.
[2] Olatunji O S. Evaluation of selected polychlorinated biphenyls
(PCBs) congeners and dichlorodiphenyltrichloroethane ( DDT')

in fresh root and leafy vegetables using GC-MS[ J].
Reports, 2019, 9(1), doi: 10.1038/s41598-018-36996-8.

Liu L L. Development potential of e-waste

Scientific



498 I T 5%
[3] E#eP, ®A, BRI, 5. AWK AKRIRY (18] IR, XIBHm, XUk, . RILRZE LIRS RIS R
S 2 10 25 1 5 A A0 K KR VAR (1], SRR FEAE RN (1. T EEREERIE, 2018, 38(12) ; 4617-
2, 2016, 37(6) : 2121-2130. 4624.
Wang X P, Huang X, Bi C J, et al. Spatial distribution Tu YT, LuML, LiuY Z, et al. Characteristics and health risk
characteristics and risk assessment of polychlorinated biphenyls assessment of polychlorinated biphenyls in surface soil of the
(PCBs) in sediments and soils from the Dishui Lake and its river Yangtze River [ J]. China Environmental Science, 2018, 38
system[ J]. Environmental Science, 2016, 37(6) : 2121-2130. (12): 4617-4624.
(4] KEH, MEH, KE, & ROPRAEEIIE YR 19]  EPA/600/R-090/052Fa, Exposure factors handbook[ S].
REHORMERRLT]. ASTEHEAAR , 2016, 11(2) : 50-60. (20] Bohm. PEAFRESHFMOLES) [M]. st T
Zhu Q Q, Liu G R, Zhang X, et al. Progress on the sampling W A, 2016.
techniques of persistent organic pollutants in atmosphere [ J ]. [21] EWelg, S8R, (Tide, &, PRI X £ E B0
Asian Journal of Ecotoxicology, 2016, 11(2) ; 50-60. L BRI ()], PEASLTAE, 2015, 31(6) -
[5] Harrad S J, Sewart A P, Alcock R, et al. Polychlorinated 734-738.
biphenyls (PCBs) in the British environment ; sinks, sources and Wang X F, Cai ] M, Ren L H, et al. Health risk assessment of
temporal trends[ J]. Environmental Pollution, 1994, 85(2): oral exposure to PCBs among residents in an e-waste dismantling
131-146. area[ J|. Chinese Journal of Public Health, 2015, 31(6) ; 734-
[6] Navarro I, De La Torre A, Sanz P, et al. Uptake of 738.
perfluoroalkyl substances and halogenated flame retardants by [22] AEEGYH. PEAHEZSHETFM(RASL) [M]. Jbit.
crop plants grown in biosolids-amended soils[ J]. Environmental o [ PR EE HY R , 2013. -
Research, 2017, 152 199-206. (23] 2. BRI HLIX 516 5 X 3 2 I i o KL e
[ 7] 27, Fbk, RYERE. ZEBAR G ARERL)]. e WUSPEAG D], HTM : WK, 2016.749. #_‘-'-"‘,.ﬂ“'
AR ZE, 2005, 23(4) : 316-319. Li C. Pollution a.nd health risk assessment of PCBs Jin vegetables
Li S, Li CL, Wu W A. Polychlorinated and human hea].ﬂi{] in e-waste recyrhng pollution area and rem?dlat’ed ,-IE&E L
Chmese Journal of Industrial Hygiene and Occupatlonal DISPENGS Hangzhou‘ Zhe]lang Unlvarslty, 2016. 49. :,--"
2005, 23(4) ; 316-319. f [24] W[ ST ARMA, % ﬁzlﬂﬁjtliklziﬁzﬂijc’jr%
(8] Zhao G F, Wang'Z"}, Dong M H, e a-Z PBBs, PBDEs %Eﬂsﬂéﬁ&@.@ﬂﬁ"[ﬂ WAL, 2020, 45 (12) -
~PCBs levels i in “hair of residents around é- -wastg' dlqaésemhi'y sj&é%‘d 5352- 536‘1 = A A
in Zhejlan,g Prov'mce China, and their po&énit‘a.f rce}a‘f'-‘.]] Mao X 5( L1 7 X, Sons S ':]' et al. Sources dnd health nbks’of
= Science of ';_h Total EnVIronmPnt 2008, 391-("1 3{?646 57 atmo%phenc polychlorinated ' biphenyls in an urhan/ 1ndustn‘5]
[ 9] |Bruce- Vanderpuué P, Megson D, Jobst K et al Backgrdund areas’, notthwest China [IJ . [Environmental Sciende, 2020‘, 41
A levels of| dioxin-like polychlorinated blphenyls ( dli’CBs s (12): 5352-5361. "J
pnlychlomnated,,polybromlnated and mixed Lalogenath dlenzo— [25] oy S ?j“% ﬁéﬂﬁ 3 ‘:F‘ [ﬂ@*ﬁi%i*iﬂﬁﬁ%ilﬂm

[10]

[12]

[13]

[14]

[15]

[16]

Fs) l,l].-bel‘af of pregnant women in Accra, Ghana[J].

| p- dioxing ar:ltli dlbenzofura'ns (PCDD/Fs PBDD/FSIA& P)_([:lir/r

Sciencé
the. .Total Envirorment, 2019, 673 . 631-642.
Zheng], Yu L. H, Chen S J,

(PCBs) in human hair and serum from e-waste recycling workers

et al. Polychlorinated biphenyls

in  Southern China: concentrations, chiral signatures,
correlations, and source identification [ J ]. Environmental
Science & Technology, 2016, 50(3) : 1579-1586.

Ferreira A P, De Fatima Ramos Moreira M. Dioxins and furans
in breast milk;
Janeiro, Brazil[ J]. Cadernos de Saude Publica, 2015, 31(5) :
1107-1111.

Xu P W, Lou X M, Ding G Q, et al. Association of PCB, PBDE
and PCDD/F body burdens with hormone levels for children in an
e-waste dismantling area of Zhejiang Province, China [ ] ].
Science of the Total Environment, 2014, 499 . 55-61.

Tao S, Xu F L, Wang X J, et al. Organochlorine pesticides in
agricultural soil and vegetables from Tianjin, China [ J].
Environmental Science & Technology, 2005, 39 (8). 2494-
2499.

Khan S, Lin A J, Zhang S Z, et al. Accumulation of polycyclic

a case study of mothers from southern Rio de

aromatic hydrocarbons and heavy metals in lettuce grown in the
soils contaminated with long-term wastewater irrigation [ J ].
Journal of Hazardous Materials, 2008, 152(2) ; 506-515.
TR, BN, PEARRESHTOIASL) [M]. It
e PEPRE AR, 2014,

S [RIFREE AR 7125 (USEPA) [ EB/OLJ.
risk/human-health-risk-assessment,, 2021-02-24.
HJ 25.3-2014, {5530 KU PP B AR L ST

https://www. epa. gov/

[26]

[27]

(28]

[31]

ﬁa@ﬁ% ﬁl:ﬁﬁua"hﬁﬁ&ﬁ,ﬂikﬂ?%é%ﬁgﬂ&m.
ﬂ““}& 2019, 39(8) : 2800-2810.
Mu X, Li Y], Cao HM,

occupational inhalation exposure risks of PCBs in a formal and

et al. Pollution characteristics and

scaled e-waste dismantling plant, western China [ J]. Acta
Scientiae Circumstantiae, 2019, 39(8) : 2800-2810.
ERGI R, E G4 %-2016 [ EB/OL]. http://www.

stats. gov. cn/jsj/ndsj/2016/indexch. htm, 2021-03-02.
YL PER S BRI R R EME(D]. b
A P ERBNEBE, 2007, 251-252.

Li Z M. Study on the development of food consumption and
nutrition between urban and rural residents in China [ D ].
Beijing: Chinese Academy of Agricultural Sciences, 2007. 251-
252.

BEIXOEE, BRIGSE, BRaed, 5. L SIS A i R
SRR A RE——LU) T RUE I e A B[ )], R
K2, 2015, 34(7) : 1297-1303.

Iu F H, Chen M Y, Chen Y W,
chlorinated paraffins and polychlorinated biphenyls in e-waste,

et al. Distribution of
residues and sediment from e-waste areas of Qingyuan [ ] ].
Environmental Chemistry, 2015, 34(7) . 1297-1303.

Ren N Q, Que M X, Li Y F, et al. Polychlorinated biphenyls in
Chinese surface soils[ J]. Environmental Science & Technology,
2007, 41(11) . 3871-3876.

Reyes E S, Liberda E N, Tsuji L J

S. Human exposure to soil

contaminants in subarctic Ontario, Canada [ J]. International
Journal of Circumpolar Health, 2015, 74 (1), doi; 10. 3402/
ijch. v74.27357.

LAY, G5 W], RHr, &5 BRLHH X 22 40 o0 90 05 vh 2 SRk



14

SRMEFEAE LT BRI i - - 5 P 2 5

RORTS YL R AE 55 4gt e XUR DA 499

[33]

[35]

[36]

[37]

=

KBRS A [T ].
742.
Deng S P, Luo Y M, Song J, et al. Carcinogenic risk assessment

THEEAR, 2011, 48(4): 731-

of polychlorinated biphenyls and cadmium in multi-media of a
typical area[ J]. Acta Pedologica Sinica, 2011, 48 (4). 731-
742.

Zeng L X, Li N, Shao D D, et al. Concentrations, sources, and
risk assessment of polychlorinated biphenyls in vegetables near a
South China [ J .
Environmental Contamination and Toxicology, 2014, 67(1) ; 78-
86.

Voutsa D, Samara C. Dietary intake of trace elements and

waste-incinerator ~ site, Archives  of

polyeyclic aromatic  hydrocarbons via vegetables grown in an
industrial Greek area[]].
1998, 218(2-3) : 203-216.
R, ORAE, BRME, . PEBEK BN RIS S 2 SR
FPI IR ERCR S IR T [ AL W JbEtok(n]
WRFE 5 SE8 (2018 4F) . LABORHC SR CT. Jbat. HEIKF]
KRR, 2019, 32-38.
Cui S, Hough R, Fu Q, et al.
pathways of polychlorinated biphenyls from soil to grass [ J].

Science of the Total Environment,

Concentrations and uptake

Ecotoxicology and Environmental Safety, 2019, 182 ,~doi. 10.
1016/j. ecoenv. 2019. 109428.

EY, U, KR, 45 %%Fi%?ﬁﬁ@l:i?lkitﬁ*g
AT RASIELT]. SRHIRLE, 20127 33(2) //587-591.
Wang X T, L1 Y- C, Zhang Y,

l_.-polychlonnaled hlphenyls in soils from anyf elecirohlcv

et lali, Characl?m@tl(:s of

son. we® | -
Eic o %ﬂﬂl%, Ig% . Eﬁ%ﬁﬁﬁ#ﬂii}% I&.u%‘gii

BRI, e, Do 46(3‘I) 434-
_ 441y - ]

[39]

[40]

[41]

[42]

Zhang J Y, Li D F, Wang H F, et al. The health risk assessment
and bioaccumulation of PCBs in soil-vegetables nearby e-waste
area[ J]. Acta Pedologica Sinica, 2009, 46 (3) ; 434-441.

dkamae, dkar, XB, & KT A H 4 g 2 R IE g
FRAE BARERRE KU [ J]. LBOR LR, 2017, 45(35) ; 96-

101.

Zhang ] W, Zhang H, Liu Y,
health risk assessment of PCBs in agricultural soils of Taiyuan
City[ J]. Journal of Anhui Agricultural Sciences, 2017, 45
(35): 96-101.

Li Y F, Harner T, Liu L' Y, et al. Polychlorinated biphenyls in

global air and surface soil ;

et al. Residues characters and

distributions, air-soil exchange, and

fractionation effect[ J]. Environmental Science & Technology,
2010, 44(8) ; 2784-2790.

BIRYE, XV, EfE, 45 10X R W b 2 EOR
SIATFRIE B A S RN [T, b 503838 R4 2 4, 2017,
41(4) . 62-69, 61.

LuYT,

ecological risk assessment

Liu M L, Wang J, et al. Distribution characteristics and
of polychlorinated hiphcn.yls in
farmland soil of Tongliao city [ J]. Jnurnal of B.eljmg Jlaotnng
University, 2017, 41(4) : 62-69, 61. Ag_,f
Van Den Berg M; Bimbaum L S, Denison MY ét qf The 2005

world health organlzatlon reevaluation of human a

malian

toxic equ;valency factms ¥0r dioxins and diogh- llk compqunds

[J]. Tox1colog1cal"5den(es 2006, 93(2): 223 1241
A‘K+ﬁ?§ Exﬂé} Har ‘%‘? Ji2 M 75 4% e 2R R UUR %'T'z%%

E’Jﬁ?‘ﬁ:ﬁﬁ&ﬂl&ﬁﬁ"ﬂ] AV IR} 272 ?[i 2011,
30(5) 965 .| B« A"
Guo J H Yin Y F, Zthg L, et al. The dlqtnhutlon and nQ’E
assesSmemﬂ;f polychlonlxaled biphenyl in surfach sedlments in
estuariesof | Jiftozhou Bay, (China [ J].

Environment S(gi-ence, 2011, 30(5) : 965-972.

Journal off "Agro-



HUANJING KEXUE Vol.43  No.1

Environmental Science (monthly) Jan. 15, 2022

CONTENTS

Characteristics and Risk Assessment of Heavy Metals in Urban Soils of Major Cities in China PENG Chi, HE Ya-lei, GUO Zhao-hui, etal. ( 1 )
Environmental Behaviors of Plant Growth Regulators in Soil; A Review «w+eeeereeseesesesenees CHEN Liang, HOU Jie, HU Xiao-lei, et al. ( 11 )
Preparation and Application of Magnetic Water Treatment Materials Based on Iron Sludge ZENG Hui-ping, ZHAI Long-xue, LI Dong, et al. ( 26 )
Meta-analysis of the Impact of Different Ozone Metrics on Total Mortality in China «+«ssxssereereeresememenennienenesene RUAN Fang-fang, LIU Ji~xin, CHEN Zhi-wei, et al. ( 37 )
Variation Characteristics and Potential Sources of the Mt. Haituo Aerosol Chemical Composition in Different Pollution Processes During Winter in Beijing, China —«+eseeeereereeeseneneeeees
............................................................................................................................................................... ZHAO De-long, WANG Fei, LIU Dan-tong, et al. ( 46 )
Real-time Source Apportionment of PM, 5 and Potential Geographic Origins of Each Source During Winter in Wuhan ~— «e+eeeeeeeee JIANG Shu-ning, KONG Shao-fei, ZHEI\C Huang, et al. ( 61 )
Spatiotemporal Distribution and Seasonal Characteristics of Regional Transport of PM, 5 in Yuncheng City - WANG Yun-tao, ZHANG Qlang, WEN Xiao-yu, et al. ( 74 )
Three-dimensional Structure Variation of PM, 5 During Cold Front Advance in Eastern China «+cereereeeeeseseeseseensneee MOU Nan-nan, ZHU Bin, LU Wen ( 85 )
Pollution Characteristics and Risk Assessment of Nitrated Polycyclic Aromatic Hydrocarhons in the Atmosphere of Guangdong-Hong Kong-Macao Greater Bay Area ««+xeeesresrerseresenennenens
..................................................................................................................................................................... LI Yan-xi, XIE Dan-ping, LI Yu-ging, et al. ( 93 )
Atmospheric VOCs Pollution Characteristics and Health Risk Assessment of Large-scale Integrated Industrial Area and Surrounding Areas in Southwest China ««+sesseseesesserenseneniencneneenes

LI Ling, ZHANG Dan, HU Wei, et al. ( 102
YU Jia-yan, HAN Yan, CHEN Mu-lan, et al. ( 113

)

Characteristics and Source Apportionment of Ambient VOCs in Lhasa )
LIN Xu, YAN Ren-chang, JIN Jia-jia, et al. ( 123 )
)

0)

0)

Variation Characteristics of Ambient Volatile Organic Compounds (VOCs) Volume Fraction During Hangzhou COVID-19 Perwd

Role of Atmospheric VOCs in Ozone Formation in Summer in Shanghai Suburh JIN Dan ( 132
Characteristics of VOCs and Formation Potentials of 05 and SOA in Autumn and Winter in Tongchuan, China *+ YI Xiao-xiao, LI Jiang-hao, LI Guang-hua, et al. ( 14
Emission Characteristics and Emission Factors of Volatile Organic Compounds from E-waste Dismantling and Recycling Processes «+++* XIE Dan-ping, HUANG Zhong-hui, LIU Wang, et al. ( 15
Nonlinear Response Relationship Between Ozone and Precursor Emissions in the Pearl River Delta Region Under Different Transmission Chamnels ««+xe+seseereeresesenensenimieneninninennn

** WU Yong-kang, CHEN Wei-hua, YAN Feng-hua, et al.
WANG Yu-yan, YANG Wen, WANG Xiu-yan, et al.

(
Characteristics of Ozone Pollution and Influencing Factors in Urhan and Suburban Areas in Zibo (
Pollution Characteristics and Health Risk of Heavy Metals in Fugitive Dust Around Zhaotong City = ++++xseeseeeversessssennsnsisniinennnns PANG Xiao-chen, HAN Xin-yu, SHI Jian-wu, et al. (
Characteristics of Microplastic Present in Urban Road Dust FANG Qin, NIU Si-ping, CHEN Yu-dong, et al. (
(
(
(

Stable Isotopes of Precipitation in the Eastern Tarim River Basin and Water Vapor Sources - SONG Yang, WANG Sheng-jie, ZHANG Ming-jun, et al.

Characteristics and Risk Assessment of Antibiotic Contamination in Chishui River Basin, Guizhou Province, China «++++++ WU Tian-yu, LI Jiang, YANG Ai-jiang, et al.
Hydrochemical Characteristics and Controlling Factors of Surface Water and Groundwater in Wuding River Basin -+ LI Shu-jian, HAN Xiao, WANG Wen-hui, et al.
Pollution Characteristics and Risk Assessment of Nutrients and Heavy Metals in Sediments of the Fuhe River Influenced Area, Baiyangdian Lake «-«+ecreereerereeremensnmicnicnenninineennes
............................................................................................................................................................ CHEN Xing-hong, LI Li-ging, ZHANG Mei-yi, et al. ( 230 )
Occurrence Characteristics of Microplastics in Mangrove Sediments in the Jiulong River Estuary and the Association with Heavy Metals -+ LIU Chang-jun, LUO Zhuan-xi, YAN Yu, et al. ( 239 )

Quantitative Analysis of the Correlation Between Macrobenthos Community and Water Environmental Factors and Aquatic Ecosystem Health Assessment in the North Canal River Basin of Beijing

HU Xiao-hong, ZUO De-peng, LIU Bo, et al. ( 247 )
Analysis on the Spatial Variability Mechanism of the Characteristic Water Quality Factors of Urban River Channel Reclaimed Water LIU Quan-zhong, PENG Ke, SU Zhen-hua, et al. ( 256 )
DOM Characteristics Analysis of Surface Sediment-overlying Water in Suzhou Landscape River Course -«+sesseessrsserenesmmenieneniniencneennes LI Chao-nan, HE Jie, ZHU Xue-hui, et al. ( 267 )
Distribution of Typical Pollutants from Rainwater Sewer Sediments in Suzhou City — «+seseereeseerrssemenesimmenennnnes e YE Rong, SHENG Ming-jun, JIANG Yong-bo, et al. ( 277 )
Persistent Inhibition of Ammonium Released from Contaminated Sediments Through a Modified Zeolite and Biofilm System Enhanced by Signaling Molecules — «++xereeeeseseereeneeenmncnecenes
XU Jin-lan, XU Yang, LI Xiu-min, et al. ( 285 )
Effects of the Three Gorges Reservoir Operation on Vertical Distribution of Chlorophyll a and Environmental Factors in Tributaries = +:++seeveeeseeeseeees TIAN Pan, LI Ya-li, LI Ying-jie, et al. ( 295 )
Characteristic Analysis of nirS Denitrifying Bacterial Community in Lijiahe Reservoir During Stratification ««+seesesseseseseeeess LIANG Wei-guang, HUANG Ting-lin, ZHANG Hai-han, et al. ( 306 )
Spatial and Temporal Distribution of Aerobic Denitrification Bacterial Community in Sediments of Gangnan Reservoir ««+:++++:++: ZHANG Zi-wei, CHEN Zhao-ying, ZHANG Tian-na, et al. ( 314 )
Distribution Characteristics and Health Risk Assessment of Metal Elements for Groundwater in the Ningxia Region of China »+++++eeeseereeees WANG Xiao-dong, TIAN Wei, ZHANG Xue-yan ( 329 )
Geochemical Characteristics and Driving Factors of High-Todine Groundwater in Rapidly Urbanized Delta Areas: A Case Study of the Pearl River Delta ««+«e-esereeseersereenenenensenincnennnnens
.................................................................................................................................................................. LU Xiao-li, LIU Jing-tao, HAN Zhan-tao, et al. ( 339 )
Multimedia Distribution Characteristics and Risk Assessment of 22 PPCPs in the Water Environment of Qingpu District, Yangtze River Delta Demonstration Area —««+esseseerreseesesennenees
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" ZHANG Zhi-bo, DUAN Yan-ping, SHEN Jia-hao, et al. ( 349 )
Distribution Characteristics and Risk Assessment of 209 Polychlorinated Biphenyls in Dongting Lake and the Inflow Rivers «+++++:+ HUANG Zhi-feng, ZHENG Bing-hui, YIN Da-giang, et al. ( 363 )
Estimation of Nitrous Oxide Emission from River System Based on Water Discharge and Dissolved Nitrous Oxide Concentration *++++*+ LI Bing-qing, HU Min-peng, WANG Ming-feng, et al. ( 369 )

Comparison Between Tributary and Main Stream and Preliminary Influence Mechanism of CO, Flux Across Water-air Interface in

......................................................................................................................... QIN Yu, OUYANG Chang-yue, WANG Yu-xiao, et al. (
Preparation of Functional Attapulgite Composite and Its Adsorption Behaviors for Congo Red ~ +++ LIAO Xiao-feng, ZHONG Jing-ping, CHEN Yun-nen, et al. (
Adsorption Characteristics and Long-term Effectiveness Evaluation of Iron-nitrogen Co-doped Biochar for Secondary Water-Soluble Organic Matter -+ WU Chen-xi, XU Lu, JIN Xin, et al. (
Nitritation Performance of Zeolite Moving Bed Biofilm Reactor for Ammonium Wastewater Treatment +««=««+sessesesresrersenesennenenssnennene DENG Cui-lan, GUO Lu WANG Xiao-jun, et al. (
Effect of Temperature on ANAMMOX Process in Sequencing Batch Biofilm Reactors: Nitrogen Removal Performance and Bacterial Community »«+-++- :

nzhou in the Three Gorges Reservoir Area «+sveeseereresees

Effects of Carriers on ANAMMOX Sludge Activity Recovery and Microbial Flora Characteristics .

Spatial Distribution and Source Analysis of Soil Heavy Metals in a Small Watershed in the Mountainous Area of Southern ng‘ua Based on PMP Model -

..................................................................................................................................................................... XIA Zi-shu, -ru, WANG You-qi, et al. ( 432)
Heavy Metal Concentration Characteristics and Health Risks of Farmland Soils in Typical Pyrite Mining Area of the Central Zhejiang Province, China «ersereeseseseresssnmeneninninennn

++ CHENG Xiao-meng, SUN Bin-bin, WU Chao, et al. ( 442 )

Risk Zoning of Heavy Metals in a Peri-urban Area in the Black Soil Farmland Based on Agricultural Products - + WU Song-ze, WANG Dong-yan, LI Wen-bo, et al. ( 454 )

)

)

Main Control Factors of Cadmium Content in Rice in Carbonate Rock Region of Guangxi Based on the DGT Technique -+ *+ SONG Bo, XIAQ Nai-chuan, MA Li-jun, et al. ( 463

Inhibitory Effects of Soil Amendment Coupled with Water Management on the Accumulation of Cd and Pb in Double-Cropping Rice *++*++++ LI Lin-feng, WANG Yan-hong, LI Yi-chun, et al. ( 472

Characteristics and Health Risk Assessment of Cadmium, Lead, and Arsenic Accumulation in Leafy Vegetables Planted in a Greenhouse ++++seseeseresserersenesemenenieninenennsininnenenens
............................................................................................................................................................ DONG Jun-wen, GAO Pei-pei, SUN Hong-xin, et al. ( 481 )

Pollution Characteristics and Health Risk Assessment of Polychlorinated Biphenyls in E-waste Disposal Residue-Soil-Vegetable -+ ZHANG Ya-ping, LU Zhan-lu, WANG Xian-liang, et al. ( 490 )

Soil-crop Distribution and Health Risk Assessment of Organochlorine Pesticides on Typical Agricultural Land in Southern Leizhou Peninsula «+rveeeseeeesrereeresiemieneneinienensininene

eer LIANG Xiao-hui, XIE Qi-lai, ZHENG Qian, e al. ( 500)

+++ GUO Da-lu, ZHANG Jian, SHEN Si, et al. (

ions in a Terrace on the Loess Plateau ««-weervreeeerereenrssienmennsien e

WU Chun-xiao, GAO Xiao-feng, YAN Ben-shuai, et al. ( 521)

Microbial Composition and Diversity in Soil of Torreya grandis cv. Merillii Relative to Different Cultivation Years After Land Use Conversion -+ BRI

: YANC Wen-na, YU Luo, LUO Dong-hai, et al.
3 etation Restoration Process in lhe Middle of the lemg Mountains, Chma """""""""""""""""""
.................................................................................................................................................................. XUE Yue K,\NC Hdl bln Y,\NC Hdng el Cll.

MIN Wen-hao, WANG Chun-h, ANG Li-wei, et al.
eat-Summer Maize Field in Guanzhong Plain ++++++++-+--

WAN Xiao-nan, ZHAO Ke-yue, WU Xiong-wei, et al. ( 569 )



