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Abstragt: In order to study the pollution source and ecological risk assessment of polycyclic aromatic hydrocarbons (PAHs) in the
Jiaxing river network, PAHs were analyzed by GC-MS. The results show that with the influence of rainfall and surface runoff in the wet
season, the types and mass concentrations of PAHs in the river network of Jiaxing differ from the dry season. Ten and 16 priority PAHs
were detected in the dry season and wet season, respectively. The average mass concentration of PAHs in the dry season was 143. 83
ng-L™" and 73.47 ng-L™"in the wet season. The range of mass concentration of PAHs in the dry and wet season was 77. 32-283. 76
ng-L~" and 13.05-133. 02 ng-L™", respectively, and 2-ring and 3-ring PAHs accounted for 79. 18% in the dry season and 73. 60%
in the wet season. PAHs pollution in the river network of Jiaxing was at a low level compared with the domestic and foreign areas. The
isomer ratio and principal component analysis found that the PAHs in the Jiaxing river network mainly come from urban non-point
source pollution, combustion source, and traffic pollution in the dry season and wet season. The results of the Kalf risk entropy method
show that in the dry season, naphthalene(Nap) , acenaphthylene( Acy), acenaphthene( Ace), fluorene( Flu) , phenanthrene(Phe) ,
anthracene( Ant) , fluoranthene (Fla), pyrene (Pyr), and benzo( a) anthracene (BaA) are at moderate ecological risk. In the wet

season, Nap, Acy, Flu, Phe, Fla, Pyr, BaA, benzo(b) fluoranthene ( BbF) , benzo (k) fluoranthene( BKF) , benzo( a) pyrene(BaP) ,
indeno(1,2,3-cd) pyrene(InP) , and benzo(g,h,i) perylene( BghiP) are at moderate ecological risk. In the dry season, Z PAHs are

at moderate ecological risk, and low in the wet season. On the whole, PAHs pollution in the Jiaxing river network presents moderate
ecological risk levels, and measures to reduce the ecological risk of PAHs in the river network should be taken by the Departments
concerned.

Key words : polycyclic aromatic hydrocarbons ( PAHs) ; source apportionment; isomer ratio; principal component analysis; ecological

risk assessment
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Fig. 1 Distribution of sampling sites in the Jiaingriver netwerk
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Table 5 Principal component analysis of PAHs in the river network of Jiaxing in the dry season and wet season
ik R 7 FIKIAE T
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1 2 3 4 1 2 3
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Fig. 5 Loading diagram of PAHs in the dry season and wet season
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Table 6 PAHs ecological risk assessment of the Jiaxing river network
B FRAEE/ng - L~ K3 FKi
PAHs NCs MPCs %chi]{% RQye. RQypee ﬁzﬂ‘]ﬁ] RQxe, RQuypes
/ng-L /ng-L
Z%(Nap) 12 1200 39. 69 3.31 0.03 25.29 2.11 0.02
JEMi (Acy) 0. 70 5.02 7.17 0.07 1.34 1.91 0.02
TEUE (Ace) 0. 70 12. 16 17.37 0.17 0.44 0.63 0.01
% (Flu) 0. 70 15. 05 21.50 0.22 5.71 8. 16 0.08
JE(Phe) 3 300 21.90 7.30 0.07 20. 68 6. 89 0.07
T (Ant) 0.7 70 20. 06 28. 66 0.29 0.61 0. 87 0.01
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Z [ b] ¢ ( BbF) 0.1 10 ND — — 0.54 5.40 0.05
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T8I [a,h] B (DahA) 0.5 50 ND — — ~0.44 0. 88 — 0:' (=
%I g,h,i]dE( BghiP) 0.3 30 ND — — ' 0.80 2.67, f"‘fo“. 03
> PAHSs — — s 123. 85 1.4 gl 3 60.15 /0,60
1) “ND" R Akt ; “—" FR XA o [ 8 \ Y,
] o < ¥
[J]. Env1r0nm’ental Sflenca, 2020, 41(5) ; 2221- 222§«
3 A= T ra0 ] ot LMK 6 R

o(1 )a‘?#\-ﬁi}'ﬁfﬁ ) 7J<12|S'131‘H7J<§ﬁ %D’é?kﬁﬁ
SIS B 10 R A L6 R4 PAHS ﬁgﬂﬂ“f!ﬁﬁ
%Hﬁ 77,32~ 283.76 ng-L- 'l 13005 133.02

ngE! @i@;ﬁﬁgﬂzfg 51y 143¢83 hg LT zﬁl
73. 4TmgfL” " $a7kﬁﬂ$u$7j<ﬁﬁ7kﬁiﬂlﬂ PAHs# ="

DIMEFR(2 ~ 3 H)ﬁ}_ e 26T I T K AR 2

IRT5 I e 5 [ N A A b XA He AR F 3 (IR .
(2) A7k 955 =K 175 e R A AT 45 R e B, 5%

MK PAHS 75 3 S5 Bk [ 3l i TS e DL R

A B A e A A T Y
(3) A2 RUBS: DAk 5 SR 2R BH , i 1l 3ok vl vmg 1)

TR PAHs S - 5 e B2 A 25 U, DR FH 7K 5 A

TR ARG B R, A SRR ] T B R U it A AT

] ] K A4 B PAHS A2 28 XU 7K.

(1) (B, 25, 708, % 2335 R E DI m
TEIE 431 R A KR [ T, FRBERLE, 2019, 40(1) :
256-262.

FuLJ, LiYB, Qiao M,

of polycyclic aromatic hydrocarbons and their derivatives in waste

et al. Distribution and risk assessment
water-receiving rivers in Beijing [ J]. Environmental Science,
2019, 40(1) : 256-262.

PURHL, WS, BUNIR, S KVLF WK IR TP 2 3057
Kef oA ARSI PR [T]. BRIERESE, 2020, 41(5):
2221-2228.

JiaTQ, Lei R R, Wu X L,

risk assessment of polycyclic aromatic hydrocarbons ( PAHs) in

(2]

et al. Distribution, sources, and

tributary waters of the lower reaches of the Yangtze river, China

[4]

Z‘ﬁ#*ﬂ&mf“ﬁ—{ﬁ 1. SR mR, 2019 ,-40 (5)¢ 2rm-
2114. il
Fan B, Wf ang X N, l—fuang Y, et al. Distribufion dnd ‘risk
assessment of polycyclic aromatic hydrocarbons in water bolﬂf:s in
seven Basins of China [J]. 2019, 40
(5):2101-2114.

Ke CL, GuY G, Liu Q, et al. Polycyclic aromatic hydrocarbons
(PAHs)
occurrence, sources, and human health implications[ J]. Marine
Pollution Bulletin, 2017, 117(1-2) ; 507-511.

Sun R X, Lin Q, Ke C L,
hydrocarbons in surface sediments and marine organisms from the
Daya bay, south China[J]. Marine Pollution Bulletin, 2016,
103(1-2); 325-332.

fp5ig, /N, 2B, . =W RZVEY b 2005
FEOMAT RV SRS R (1] BRBEfk2, 2019, 38
(4):967-970.

HeS H, Cao X C, Li T Y,
ecological risk assessment of polycyclic aromatic hydrocarbons
(PAHs ) in river [ J].
Environmental Chemistry, 2019, 38(4) ; 967-970.

EABRC, kA, R, S 7T PERRINE R =R R R K
PRrh ZFR07 RIS 22 A3 AT SR IR AR AT [ 1], il b3, 2019,

39(3): 337-346.

Wang W Q, Zhang R J, Yu K F, et al. Occurrence, distribution
and source analysis of Polycyclic Aromatic Hydrocarbons ( PAHs)

Environmental Science,

in wild marine organisms from south China sea:

et al. Polycyclic aromatic

et al. Distribution, source and

surface sediments from Sanya

in the surface waters of the Lianzhou bay and Sanniang bay,
Guangxi[ J]. Tropical Geography, 2019, 39(3) ; 337-346.
A, WOPEAT, RN, S ﬁ(@f’ﬁﬁé‘:{t‘ﬁﬂﬂfﬁkﬁi%w
T 2 PRI5 e i YRR R IR AR AT B Ak e KU E A (D]

Bl 2020, 41(6) :2542-2950.
Wang H J, Kuang Z X, Zhou X,

analysis and health risk assessment of polycyclic aromatic

et al. Characteristics, source

hydrocarbons ( PAHs ) pollution in marine organisms from



11 WHIEMGSE . 32 24T T Y IX 22 B0 55 02 455 G IR AR AT S A 28 XU TRy 4997
estuaries of Changhua river in Hainan province [ J ]. Tian D N, Dang L. H, Ding R M, et al. Distribution, sources,

[10]

[11]

[12]

Environmental Science, 2020, 41(6) :2542-2950.
Nagy A S, Szabo J, Vass L
polycyclic aromatic hydrocarbons in surface water and sediments
, Hungary[ J]. Journal of
Environmental Science and Health, Part A, 2014, 49 (10):
1134-1141.
Y, RS
E’r’]l;ckxiﬂéﬂkaﬂﬁ T YRR AR B AR ]
2%, 2020, 41(2) : 554-563.

Xue GY, Wang G H, Wu C, et al. Pollution characteristics and
source apportionment of n-Alkanes and PAHs in summertime
PM, 5 at delta [ J ].
Environmental Science, 2020, 41(2) : 554-563.

e, skigvs, XIEEE, S5 I EE WU h R A AL
AR AP SBERATT]. P EERE, 2017,
37(4) . 1530-1539.
Yang H J, Zhang H'T,

and sources analysis of persistent organic toxic chemicals in

Occurrence and distribution of

of the Danube river and its tributaries

S, A K AT R R PM, o
RE B

background site of Yangize river

Liu Y B, et al. Distribution, assessment

sediments of Dongting lake [ J]. China Environmental Science,

2017, 37(4) ; 1530-1539.
Vg, EWKIRZIRI5E (PAHSs) B4 A R IR KUBT fr Kz
W TR D). Vi, KR, 2017, 1-4. L

Jia R. Distribution, source, risk evaluation and adsorption of
polycyclic aromatic hydrocarbons(PAHs) inf Weihe/ rlver[ D]

Xi’an; Chang’ an University, 2017. 1-4.

[ 13] _.-Rocha AC, Palma G.' Source ldentlflcatlon of polycy’chc 3.1"0m§1{'l‘c

[14].

318‘7 3192, - ¢ 4 Jh//
J Lin X5 Xue Y,lY P et al. An aasesamem of water quahty-'l

[15]

[16]

[17]

t méﬁ‘wds

[Jl. g(’lepﬁ-e of th Total Environmént, 2619 652 1077—

hydrocarbuﬂs in Soll sediments ; apphcatlon.»-of dlffe

[1089. | f
Sl whek, g, . %?iﬁi%ﬁ%ﬁ%’é@ﬁfﬁ]q&,ﬁ
i SR B, 2015, 35(10) )

7Kﬂ7kﬁk7kﬁﬂ’ﬁr[ J1.

thgﬂ.Yellow river éstuary and its adjacent waters based on principal
cl)'mponent analysis[ J]. China Environmental Science, 2015, 35
(10) : 3187-3192.

Adeleye A O, Jin HY, Di Y N,

ecological risk of organic pollutants in the sediments and seafood

et al. Distribution and
of Yangtze estuary and Hangzhou bay, east China sea [ J].
Science of the Total Environment, 2016, 541 1540-1548.
Fhbbk, TR, SRR, A VBTN R EOK BT b 2 3657
JEIGU ST [ J]. AW FREEREA 240, 2020, 39(3)
601-611.

DuSL, DingTT,

assessment of polycyclic aromatic hydrocarbons in the water

Dong H J, et al. Pollution and ecological risk
environment of Shaying river basin, China[ J]. Journal of Agro-
Environment Science, 2020, 39(3) : 601-611.

KER, R, RKN, 5. ILREHEK D PAHs 015 5k
VRFRIE XS ITAG [ 1], AR 0F5T, 2017, 30(6) : 892-
901.

Zhang Y I, Wu J H, Song Y G, et al. Distribution, sources and
ecological risk assessment of polycyclic aromatic hydrocarbons in
surface seawater in Liaodong Bay, China [ J]. Research of
Environmental Sciences, 2017, 30(6) ; 892-901.

GB 3838-2002, Hi /KRBT RARME] S].

MG R, ERGE Rl MN IR BA. 2017 45 T E R
Syt R R AMRINT. M PR, 2018-03-20(12).
HRAR, SEMEE, TUEME, 55 IR R Z K 2355
KRG AT ORI SRS KR PR [T]. FREERLE, 2019, 40
(7) : 3068-3077.

[21]

[23]

[24]

[25]

[26]

(28]

[29]

[30]

and ecological risk assessment of polycyclic aromatic hydrocarbons
in the surface waters of the Yinchuan wetlands [ J ].
Environmental Science, 2019, 40(7) ; 3068-3077.

SREA, IR, E, . KIRHIRZ TRy K h 2
IR AT AR BB [J]. FREEREE, 2017, 38(1)
170-179.

Zhang J Q, Hu T P, Xing X L, et al. Distribution, sources and
risk assessment of the PAHs in the surface sediments and water
from the Daye lake[ J]. Environmental Science, 2017, 38(1) ;
170-179.

?ﬁ W, BfREE, S RILE RBCR B KR 235055

B3R Bk IRAT L)), R4S, 2015, 34(1) ; 18-22.

Wang C, Tan L, Lyu Y B, Distribution and origin of

polycyclic aromatic hydrocarbons ( PAHs) in surface water from

et al.
Chongging section of the Yangtze river [ J]. Environmental
Chemistry, 2015, 34(1) . 18-22.
Hﬁ%ﬁi PRIREE, SdRiR, 45, IR i b 2 05 R
FEAE BRI J]. FREBERE:, 2012, 33 ( 12_),;.4226-
4236. = -
Zhou J C, €Ghen Z L} Bi C ], et al. Pollutlon Cha:;ae{eflstlcs and
sources of /polycyclic aromatic hydrocarbons™in urbdn rivers of
Wenzhou (‘ity‘fJ. R Envuronmental Science, 201’ }3-(.-12)
4226-4236. /¢ l
ISCE, WKIE, Y7, &S ﬁit#ﬁé&bk%*%ﬂ)j% lfr
%?JEAUH?%MJ? LI $$11£E12ikbﬁﬁ, 2015, 33(5)
201-206" ° = A ;
Wang Vf/ ? ZhangJ , i X"F et al. Charac lel‘l,stl(,is and soufﬁesj
of polypycl}c aromatic hydrocarbons pollution 'in water of Xi an
outskirt régions [[J]. Aﬂlncultural Research in the*Arid Areas
2015, 33(5) : 201-206. o
WIS, BRI A, A .‘Eﬁﬁmmﬂ\]‘m%fﬁ%*gﬂ%
Ke ST AR KU B RS RUR L. FREERIE, 2018, 31(3)
50-56.
Hu W, Zhang H T, Zhang Y M, e al.
characteristics, sources and ecological risk of polycyclic aromatic
city [ J].
Environmental Science and Technology, 2018, 31(3) : 50-56.
Zhao W L, Cai M G, Adelman D, et al. Land-use-based sources
and trends of dissolved PBDEs and PAHs in an urbanized

[J1]

Distribution

hydrocarbons in urban rivers of Ma’anshan

watershed  using polyethylene  samplers
Environmental Pollution, 2018, 238 . 573-580.
Birks S J, Cho S, Taylor E,

surface waters and snow in the Athabasca region: implications for

passive

et al. Characterizing the PAHs in
identifying hydrological pathways of atmospheric deposition[ J].
Science of the Total Environment, 2017, 603-604 . 570-583.

Sharma B M, Melymuk L, Bharat G K, et al.

of polycyclic aromatic hydrocarbons ( PAHs) in air, atmospheric

Spatial gradients
deposition, and surface water of the Ganges river basin [ J].
Science of the Total Environment, 2018, 627 ; 1495-1504.

Zhang S Y, Zhang Q,

quantification of polycyclic aromatic hydrocarbons ( PAHs ),

Darisaw S, et al. Simultaneous
polychlorinated biphenyls ( PCBs ), and pharmaceuticals and
personal care products ( PPCPs) in Mississippl river water, in
New Orleans, USA[J]. 2007, 66
(6): 1057-1069.

WL, VET, AR, 55 JSl T SRR IR 2 3105 K il i
FAE ORIES LB NG PEO [T]. K fRFFR, 2018, 32
(2):321-328, 348.

Xu H, Wang Q, Hua D W, et al.

characteristics and sources of polycyclic aromatic hydrocarbons

Louisiana, Chemosphere,

The concentration



4998

w5

41 &

[31]

[32]

and its ecological risk assessment in landscape water of Wuhu,

China[ J]. Journal of Soil and Water Conservation, 2018, 32

(2):321-328, 348.
RN, BRARAY, SRME, A% L9 RBaE o AR P IR AR
TGYLRHAEXT H SRARAT[ )] FRIERLE, 2019, 40(5) : 2240-
2248.

Wu J, Xiong L J, Wu J, et al.
apportionment of PAHs pollution of runoff from roads in suburb

and urban areas of Shanghai[ J]. Environmental Science, 2019,

40(5) ; 2240-2248.
W, AR, B0, A BRI 2 IR T 2 S 55 kR

15K Iy TR BRI [ ], FEEREESE, 2020, 33
(1) 183-191.

Comparison and source

i FJ J
i iy l_.-'"' F | | ¥
- ! i ‘ = IlII ll'll:.f ___F‘ ._'_,-l'" I." ,r""f-‘ .‘.-'ﬂ
i /] f { ¥
| 1 & ¢ Y F
't L /Y.
. | f u‘ F
- # l - | 'j" fy i
Eh (i i ||I"I .-'l i"."

[33]

[34]

Contamination level ,

Huang H, Wei Q Q, Zhao X, et al.

composition and source appointment of polycyclic aromatic
hydrocarbons in the surface sediments of Shengsi sea area[ J].
Research of Environmental Sciences, 2020, 33(1); 183-191.
LT, WF, KR, 4. 2017 EHFEKE P, hE I
JF RN 5 QR U B R PR [ T]. BRIERE, 2020, 41
(2):564-573.
Zhang Y X, Cao F, Zheng H, et al. Source apportionment and
health risk assessment of polycyclic aromatic hydrocarbons in
PM, 5 in Changchun city, Autumn of 2017 [ J]. Environmental
Science, 2020, 41(2) : 564-573.
FXGEHR, FRGHH RSB, 2018 457 24T F R
ZR SRR AN, BN HH, 2019-03-22(7).

-~

= . - -

| ol + |..-—'

} . 1-}" l‘."' -

N A / ==
u' F. | \ \ _‘.-"r I |I
| ¢ i ; | §
f 4 .-P‘-! \ “ ___.-‘" / _,l'f

” f ' . - 2/ i

-



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


