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Abstract In orde'i“ 1 study the source appointiment of heavy metals in agricultural foils of the Jiulong River Basin, Fupan Provmce 4
China, 71 agrl(ultural soil samples weré collegted in July 2017. The mn(‘entratldﬂq of heaWy| metals in agricultural=soils were
determined by finductively coupled plasma mass/spectrométry (ICB-MS) and atomic flioreséence spectrometry (AFS). Here, wéiuse a
polsitive matrix factorization (PMF) model for the sotirce appointment of heavy metals in‘the sampled soils. The results showed that
mnst’gf thé heavyjmetal cofi¢entrations in the sampled lﬁgrlcuhural soils were higher than soil background concentrations for the Fujian
Province. The concentrations of Cd, Zn, Pbj*and Cu in some” Soil samples were greater than the screening value of the Chinese soil
pollution fisk levels Tor agricultural land ( GB 15618-2018). The spatial distributions of heavy metals showed a moderate variation
across three regions of the study area (i.e., the North River watershed, West River watershed, and the estuary area). The highest
concentration of Cr, Ni, Cu, Zn, and Cd were found in Longyan City (North River watershed) , the highest concentrations of Pb were
found in the West River watershed, and the highest concentrations of Co, Hg, and As were found in the estuary area. The non-negative
properties of the source component spectrum and source contribution rate (obtained by the PMF model), as well as the significant
correlation between the measured and PMF predicted concentrations, indicated that the results of the PMF model were relatively
reasonable and can meet research needs. The source apportionment results of the PMF model showed that natural sources, agricultural
sources, coal combustion, and industrial sources were the four major potential sources for heavy metals in the sampled agricultural
soils, contributing 37. 0%, 26.7%, 17. 6%, and 18. 7%, respectively.

Key words ; agricultural soils; positive matrix factorization( PMF) ; heavy metals; source apportionment; Jiulong River Basin
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Fig. 1 Sampling sites of agriculturdl soils in the Jiulong River Basin
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Fig. 3 Spatial distribution of heavy metals in agricultural soils
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Fig. 4 Contribution rates of different sources to heavy metals in agricultural soils

TR AR T 4 25 5 Tk Al A, X 4 ok
TRLEE SRR 90 37. 0%, 26. 7%, 17-6% F
18. 7% . IIX— 25 LT AT TF 5 A B D T4 4
ﬁ”(PMF)?%tHE@U?ﬁEﬁ}%ﬂﬂ?fﬁﬁ? ﬁfﬂkﬁ'

JT, 45 SRAR X A Bl / .

;ES TE U;E{E'ﬁ PMF ﬁiﬁaﬂ@%ﬁj 5'%! J‘
s Tdkﬂe 3 Ff Jdg |re§glt of the determined lcorffe s.

o

}Fpredlqtéd contents by PMF modeél ( .,-”1'

1. i ": ] o
jn%f fi Rl i u’ J Rf.j
oG f 4 255 0 ' 0.860
|fC0?| | 452 gued 5.31 | ”‘--"e 10,70
[ & “'- o
.Nl P Fo ke 2.36
[ Gy J 0,41 15.99 0.57
z.{ 0.62 48.15 0.74
iy
As 0.85 1.5 0.96
cd 0.87 0.03 0. 86
Pb 0. 84 8.77 0.81
He 0.92 0.01 0.84
3 g

(LR KL EPESE & &
(mg-kg ™ )W H:Cr(61.8 £21.8), Co(13.9 =
6.1)  Ni(12.9+5.2), Cu(35.1+15.6) . Zn(152
+64) . As(10.2 £2.2) . Cd(0.34 £0.16) . Pb
(72.3 +27.6) Al Hg(0. 167 0. 041) . [ Ni JTLR A,
HATTRMF A & 8 e 2 B 5
{E &4 R ICRAENTFE XA X (LR s, vh

BRUARTR] 1 X)) A3 A AEAE Hh A8 S Horp Cr, N
Cu, Zn Al Cd F) & & 7E A0 3 J 3k 0% e 2 X3 i
Pb (& BT PE R & A, 1 Co, Hg Fl As 1)
R X A A

(2) iz HIEE FE P A - 23 T B AL ( PMF) fifé b A
AT X A 3 4 R R ORI 4 4, 40
R EHARIE ARG Bl | SRR Tk 3l o,

FLARTEAT Cr, NiL Cy Rl Zn A X5 %%% B33
4 55. 6%, 51 3m 45. 7%%1137 0% ; ium‘d?xfcol
Pb #l Zn E’J*ﬁxg i, 710y 49, 9% 9%*;!
36.2% ; kﬁskﬁ%%ﬁi%to il He (194X 57 iﬁzﬁ?ﬁ
51 48. 5% 1 40, 5%, ; j;gjkgﬁzjm‘ As E‘ﬁ?lﬁiga“
e 7@5@9%-%%@\&%&@@3\ Wﬁ%xﬁw;;
ik{ﬁajm‘?&ﬁﬂiﬁ%ﬂlﬂﬁ%}%ﬂ’u a fﬁﬂii%‘%"
37.0%. 26. 7%\ 17. 6%H1 18.7% . Pu
(3)zgmaﬁﬁl%ﬁww(mm%m%m

% x...ué} B T kR LA AR M R 9 4 S
80,/'/ 1 SRR RO (T 002 A 28 S LA A D | 285 SR A

XA B

S 30k

(1] EEF, X, AARE, % FU0E 3k E b i
Bt Y BLR——C T (4 [ 35 JR B el e A ) oA 6
LA IS B[], AR FREERL A 224, 2014, 33(8)
1465-1473.
Wang Y J, Liu C, Zhou D M, et al. A critical view on the status
quo of the farmland soil environmental quality in China;
Discussion and suggestion of relevant issues on report on the
national general survey of soil contamination[ J]. Journal of Agro-

Environment Science, 2014, 33(8) ; 1465-1473.

[2] EfR, A, kAR, . ERIEELRESRE TR
WM T]. M AR, 2006, 17(10) : 1948-
1952.

Wang Z Z, Zhang Y M, Deng J F, et al. Enrichment and toxicity
effect of heavy metals in soil ecosystem[ J]. Chinese Journal of
Applied Ecology, 2006, 17(10) ; 1948-1952.

[3] YangQQ, LiZY, LuXN, et al. A review of soil heavy metal
pollution from industrial and agricultural regions in China:
Pollution and risk assessment [ J ]. Science of The Total
Environment, 2018, 642 . 690-700.

[4] Z—5, e R, 55 JFEMOT RIEE SRR K
WHEA S KB PEM (], R, 2015, 36(3): 1037-
1044.

LiYM, Ma ] H, Liu D X, et al. Assessment of heavy metal

pollution and potential ecological risks of urban soils in Kaifeng



436 7 S 41 &
City, China[J]. Environmental Science, 2015, 36(3); 1037- metals pollution of farmland and the leaching effect of rainfall in
1044. Tianjin[ J]. Environmental Science, 2018, 39(3) : 1095-1101.

[5] HM5, AW, Xk PEPEESEBRERLT]. K [17] Chen H Y, Teng Y G, Chen R H, et al. Contamination
i{%ﬁfqﬁ)‘fﬁ, 2013, 20(2) ; 293-298. characteristics and source apportionment of trace metals in soils
Song W, Chen B M, Liu L. Soil heavy metal pollution of around Miyun Reservoir [ J |]. Environmental Science and
cultivated land in China [ J ]. Research of Soil and Water Pollution Research, 2016, 23(15) ; 15331-15342.
Conservation, 2013, 20(2) ; 293-298. (18] TJHREIER, VL7, Fil, 5. LR MM R AL L E &R

[ 6] sK/ME, RFEY, Pk, % PEKRH LE SRR TS0 U RRRAE 4 (1], Al PRI R 225 4, 2018, 37
ULMHZE R A5 ()], FREEREE, 2014, 35(2): 692- (1): 96-104.
703. Yin G Q, Jiang H, Wang Q, et al. Analysis of the sources and
Zhang X M, Zhang X Y, Zhong T Y, et al. Spatial distribution characteristics of heavy metals in farmland soil from a typical
and accumulation of heavy metal in arable land soil of China[J]. district in Anhui Province [ J]. Journal of Agro-Environment
Environmental Science, 2014, 35(2) ; 692-703. Science, 2018, 37(1) : 96-104.

[7] Huang Y, Chen Q Q, Deng M H, et al. Heavy metal pollution (191 BRFom, Fop . 3T 2 M 5 g 0 3 e R IX 4 48
and health risk assessment of agricultural soils in a typical peri- HEBEGYREMA ()], BRI, 2017, 38(6) . 2513-
urban area in southeast China [ J ]. Journal of Environmental 2521.
Management, 2018, 207; 159-168. Chen X D, Lu X W. Source apportionment of soil heavy metals

[ 8] Zhang C, Nie S, Liang J, et al. Effects of heavy metals and soil in city residential areas based on the receptor model and

(9]

1079

_/ areas andll markets of Delhi[ J].

(1)

[12]

[14]

[15]

[16]

physicochemical properties on wetland soil microbial biomass and

bacterial community structure [ J ]. Science of the Total
Environment, 2016, 557-558 . 785-790.

RS, ZEPH, XU, SF. SR IDRA XK AE £ K RE W
B A5 W SRR A 2 S AR DGR SR [ ] ,u'i}{i?ﬁ-%i‘%
2#4R, 2019, 35(1) ; 76-82.

Peng O, LiD Y, Liu ST, et al. Effects““lof cadmiu“;.n stress on

rice growth and dorrelation between bleedlng sap and ‘cadprium ™,
~eentent in rlLe'[]] Journal of Ecolog gy and Rural sz“lroj'(me}ﬂ' B
2019, 35( l) 76 82 W

Bhatia A "S‘I-ngh S Kumar A. Heawy meétal (‘nntamlne\tmn_ of
| soil, lrngatlon water and vegetables in peri- urban agnculfural
Water, Env.lronment RJ—)sear(h
2015'] 87(11) §2027-2034. d f

Soltam N, I'Seshavarm B, Moore F, et al. Fco]omcalﬁnd humai
health hazards mah“/r

of heavy metals and “polycyclic aroj

hydm(‘arbom (PAH@) in road dust of Isfahan metropolis, Iran

[J] Science of the Total Environment, 2015, 505 712-723.

BRI, SEPESE, TREER, A%, B IXHE i 1 R MR
@Em%u\m&mmﬁmm. IR, 2017, 38(10)
4360-4369.

Chen F, Dong Z Q, Wang C C, et al.
contamination of soils and crops near a zinc smelter [ J ].
Environmental Science, 2017, 38(10) : 4360-4369.

LiuJ Y, Liang J, Yuan X Z,

assessing heavy metal exposure risk to migratory birds in wetland

Heavy metal

et al. An integrated model for
ecosystem: A case study in Dongting Lake Wetland, China[J].
Chemosphere, 2015, 135 14-19.
Liang J, Feng C T, Zeng G M,

source identification of heavy metals in surface soils in a typical

et al. Spatial distribution and

coal mine city, Lianyuan, China[J]. Environmental Pollution,
2017, 225 681-690.
I, AR, W0, 5. e AT G K X R 1 E AR

HR A BRI R PEM (], FRBERE:, 2017, 38(3):
1018-1027.

LiC F, Wang I, Cao W T,

distribution and pollution assessment of heavy metals in sewage

et al. Source analysis, spatial

irrigation area farmland soils of Longkou City[ J]. Environmental
Science, 2017, 38(3) : 1018-1027.
VBT, XU, 5L, *r KHEAR B 45 75 QR ARy

Mk Bem P m [J]. RS, 2018, 39(3): 1095-
1101.
Xu M M, Liu A F, Shi R G, et al. Characteristics of heavy

[20]

[21]

[22]

(23]

[24]

[25]

(28]

geostatistics[ J]. Environmental Science, 2017, 38 ( 6)_ +-2513-

2521. . g -
Paatero P, ~Tapper U." Positive matrix 'f‘actoriz'gﬁd'i‘f' a non-
negative factor model with' optimal utilization of* error estimates of
data valuei[]]. Env1r0nmetr1m 1994, 5(2) . Lll 1,.-2"§ —

Chen H Y Teng Y G, LI'IJ et al. Source appbrllol:],lﬁem of trace
metals i 1n river sediménts: a ‘comparison of three” methuds __]-‘f

2016 211 28-37. r

Env1r0nmenlal Pollutlo

TR T N &@%ﬁm%%*i#mhj
Eﬂi%i%)ﬁﬁ%ﬂdﬁﬁ?ﬁ[] %Jﬁﬂﬁ 2017 -'37
(4) . 1469 1478. 5 “""

Shang E Pf7hang H Ql Yang X H, et al. Assessment ofSoil
heavy metal 'of paddy field in|four provinces in southern "(‘fhma
[J]. Acta Scientiae Circumstantiae, 2017, 37(4) : 1469-1478.
WRHEY, 2450, BRAG, . A AW R [F X LR
RS RITR R SHE R EIFN[T]. PR
M, 2013, 29(2) : 3440.

Chen S L, Li J] W, Chen N,

different regions of paddy soil heavy metal elements enrichment

et al. Fujian coastal areas in
characteristics and assessment of environmental quality [ J .
Environmental Monitoring in China, 2013, 29(2) . 3440.

Chen N W, Wu J Z, Chen Z H, et al. Spatial-temporal variation

of dissolved N, and denitrification in an agricultural river

network, southeast China [ J]. Agriculture, Ecosystems &
Environment, 2014, 189 1-10.
Wik, BRBES, XU, 6. Ws LI E SENT

[J]. EERL%, 1992, 13(4) : 70-75.
Chen Z J, Chen C X, Liu Y Q,
environmental background values in Fujian Province [ J .
Environmental Science, 1992, 13(4) . 70-75.

Phil-Eze P O. Variability of soil properties related to vegetation

el al. Study on soil

cover in a tropical rainforest landscape[ J]. Journal of Geography
and Regional Planning, 2010, 3(7) . 177-184.

Yang Y, Christakos G. Uncertainty assessment of heavy metal
soil contamination mapping using spatiotemporal sequential
indicator simulation with multi-temporal sampling points [ J].
Environmental Monitoring and Assessment, 2015, 187 (9).
571.

Guo G H, Wu F C, Xie F Z,
pollution assessment of heavy metals in urban soils from southwest
Chinal J]. 2012, 24(3):
410418.

TR, FEBE, THL, S AWK I R SR

et al. Spatial distribution and

Journal of Environmental Sciences,



14

BT LT PMF B U e VLA - 98 4 T Sk U5 Ak A 437

[31]

BPPN BRIEAFRT[T]. AL REERF =224, 2017, 36(3) -
487-495.

Ning C P, Li G C, Wang Y H, et al. Evaluation and source
apportionment of heavy metal pollution in Xihe watershed
farmland soil [ J]. Journal of Agro-Environment Science, 2017,
36(3): 487495.

Rde, A, B, . ARAETEE XL Cd, Pb,
Cr &1 BB PPN [T]. fdfl 4K, 2017, 32(1) ; 68-
74.

Liu L Y, Tu J F, Huang W, et al.
assessment on heavy metals in soil at a mining area in Fujian[J].
Fujian Journal of Agricultural Sciences, 2017, 32(1) : 68-74.
Lv ]S, LiuY, Zhang Z L, et al. Identifying the origins and

spatial distributions of heavy metals in soils of Ju country

Monitoring and risk

(Eastern China) using multivariate and geostatistical approach
[J]. Journal of Soils and Sediments, 2015, 15(1) : 163-178.
Facchinelli A, Sacchi E, Mallen L. Multivariate statistical and

GIS-based approach to identify heavy metal sources in soils[ J].
Environmental Pollution, 2001, 114(3) . 313-324.
Lin CQ, Yu R L, Hu G R, et al. Contamination and isotopic

[34]

[36]

composition of Pb and Sr in offshore surface sediments from
Jiulong River, Southeast China[ J]. Environmental Pollution,
2016, 218 644-650.

FOb, BB, THEGE, 5. UL 0 RZ VIR 4
JEIGRPE SORPE[T]. HERA OS5, 2014, 27 (10) .
1110-1118.

Wang S, Hu G R, Yu R L. et al. Pollution assessment and
source analysis of heavy metals in surface sediments from Jiulong
River Estuary[ J]. Research of Environmental Sciences, 2014,
27(10): 1110-1118.

FESCWE, ZBH, REH. MR P RGE TR IT BRI
[J]. EEREER, 2003, 23(6) ; 748-752.

Wang W F, Qin Y, Song D Y. Study on the mobility and release
of trace elements in coal-fired power plant[J]. Acta Scientiae
Circumstantiae, 2003, 23(6) : 748-752.

Charlesworth S, Everett M, McCarthy R, et al. A comparative
study of heavy metal concentration and distribution in deposited
street dusts in a large and a small urban area: Birmingham and
Coventry, West Midlands, UK[J]. Environment Inte_{@alional N
2003, 29(5) : 563-573. o

= F.




HUANJING KEXUE Vol.41  No. 1

Environmental Science (monthly) Jan. 15, 2020

CONTENTS

Spatiotemporal Variations of PM, s Pollution Evolution in China in Recent 20 Years SHI Yan, LIU Rui-mei, LUO Yi, etal. ( 1 )
Characteristics of Aerosol Particulate Concentrations and Their Climate Background in Shanghai During 20072016 - +++ ZHENG Qing-feng, SHI Jun, TAN Jian-guo, et al. ( 14 )
Characteristics and Sources of Elements in PM, 5 During Summer for Three Typical Cities in Pingdingshan-Suizhou-Wuhan, Central China —««eseseeerrerssmesenemesimnscnnesn e

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" LIU Wei-jie, SHI Ming-ming, CHENG Cheng, et al. ( 23 )
PM, s Pollution Characteristics During Winter and Summer in the Hohhot-Baotou-Ordos Region, China LI Yi-ming, LIU Jia-yuan, SHI Guo-liang, et al. ( 31 )
Analysis of Pollution Characteristics and Sources of PM, 5 During Heavy Pollution in Shijiazhuang City Around New Year's Day 2019 «erverereeeseeresenensnsenneinmnsicnne e

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" ZHOU Jing-bo, DUAN Jing-chun, WANG Jian-guo, et al. ( 39 )

Modeling Studies of Source Contributions to PM, 5 in Chengdu, China XU Yan-ling, YI Ai-hua, XUE Wen-ho ( 50 )

Chemical Characteristics of Arsenic in PM, 5 in Beljing SHI Shao-xuan, YANG Yan-rong, QIN Juan-j JllﬂJl et al. ( 57)
Pollution Characteristics and Potential Source Contributions of Gaseous Elemental Mercury (GEM) During Summer and Autumn in Ningbo City :

YI Hul, LIN ]1a—mel, CAI Qlu—hang, etal. (65 )
Seasonal Characteristics and Source Analysis of Water-Soluble lons in PM, s of Anyang City SUN You-chang, JIANG Nan, WANG Shen-bo, et al. ( 75 )
Analysis of Stable Carbon Isotope Characteristics of PM, 5 in Summer and Winter Season in Xinxiang City w+v+eeereererereseenennenees YAN Guang-xuan, SONG Xin, ZHANG Jing-wen, et al. ( 82 )
Construction and Evaluation on Size Resolved Source Apportionment Methods Based on Particle Size Distribution of Chemical Species -+ LIANG Yong-li, TIAN Ying-ze, LIU Tong, et al. ( 90 )
Fine Particulate Emission Characteristics of an Ultra-Low Emission Coal-Fired Power Plant ** WANG Run-fang, MA Da-wei, JIANG Shao-yi, et al. ( 98 )
Driving Factors of the Significant Increase in Surface Ozone in the Beijing-Tianjin-Hebei Region, China, During 2013-2018 YU Yi-jun, MENG Xiao-yan, WANG Zhen, et al. ( 106 )
Characteristic of Surface Ozone and Meteorological Parameters Analysis in Anyang City —«+esseseessersessemenensminenenssn e YANG Jian, YIN Sha-sha, YU Shi-jie, et al. ( 115 )
Emission Inventory of Intermediate Volatility Organic Compounds from Vehicles in the \angize River Delta in 2017 and the Impact on the Formation Potential of Secondary Organic Aerosols

""""""""""""""""""""""""""""""""""""""""""""" - ++++ WANG Qian, HUANG Ling, WANG Yang-jun, et al. ( 125

Exhaust Smoke of Non-Road Vehicles in Typical Cities of Eastern China «+++s+ssesereeresresesesecnennenes ++ LU Jun, HU Qing-yao, YANG Qiang, et al. ( 133 )
Emission Status and Standards of Volatile Organic Compounds from Chinese and Foreign Bulk Petroleum Terminals HU Wei, REN Bi-qi, HUANG Yu-hu, et al. ( 139 )
Secondary Organic Aerosol Mass Yield and Characteristics from 4-ethylguaiacol Aqueous +OH Oxidation; Effects of Initial Concentration —+««+s+ssesssessessersenesenenenisnininsnssininenee

ZHUANG Yu, CHEN Yan-tong, LI Xu-dong, et al. ( 146 )
Stable Isotope Characteristics and Vapor Source of Precipitation in the South and North Slopes of Wushaoling Mountain ««+««+:+essexeee: XU Xiu-ting, JIA Wen-xiong, ZHU Guo-feng, et al. ( 155 )
Characteristics and Influencing Factors of Stable Hydrogen and Oxygen Isotopes in Groundwater in the Permafrost Region of the Source Region of the Yangtze River :

-+ WANG Shao-yong, HE Xiao-ho, DING Yong-jian, et al. ( 166 )

Hydrochemical and Isotopic Characteristics of the Lake Balkhash Catchment, Kazakhstan SHEN Bei-hei, WU Jing-lu, Jilili Abuduwaili, et al. ( 173 )
Effect of a Comprehensive Improvement Project on Water Quality in Urban Lakes; A Case Study of Water Quality Variation in Lihu Lake Over the Past 30 Years —««eeeeseersereenesesencees
......................................................................................................................................................... TIAN Wei, YANG Zhou-sheng, SHAO Ke-giang, et al. ( 183 )
Detection Method, Distribution, and Risk Assessment of Pharmaceuticals and Personal Care Products in the Yellow Sea and the East China Sea ++«+ssseereesserssimmimsimminii,
................................................................................................................................................ -+ CHEN Xian, ZHANG Cai-jie, YANG Gui-peng, et al. ( 194 )
Occurrence and Risk Assessment of Organophosphate Esters in Source Water of the Nanjing Section of the Yangtze River LI Dong, ZHANG Sheng-hu, ZHANG Qin, et al. ( 205 )
Spatial Distribution, Spectral Characteristics, and Sources Analysis of Dissolved Organic Matter from Baiyangdian Lake in Xiong'an New District During the Winter Freezing Period ++++++++++
.................................................................................................................................................................. ZHOU Shi-lei, SUN Yue, ZHANG Yitan, et al. ( 213 )
Spatial Characteristics, Risk Assessment, and Source Analysis of Elements in Surface Sediments from the Baiyangdian Lake =~ ++e-seeeseeeeeees WANG Jing-zhong, LIU Zhuo, WEI Hao, et al. ( 224 )
Distribution Characteristics and Ecological Risk Assessment of Phthalate Esters in Surface Sediments of the Songhua River -«+-++:+++- WANG Huan, YANG Yong-zhe

WANG Hai-yan, et al. (232 )

Occurrence Relationship Between Microplastics and Heavy Metals Pollutants in the Estuarine Sediments of Poyang Lake and the Yangtze River

LI Wen-hua, JIAN Min-fei, LIU Shu-li, et al. ( 242 )
Effect of Ozonation on Microorganism in the Biological Activated Carbon and Disinfection By-Products in the Effluent LIU Bao-ming, WANG Xi-xi, ZHANG Xiao-xia, et al. ( 253 )
Refined Assessment of Exposure and Health Risks of Heavy Metals in Water for the Children in Xigu District, Lanzhou -«+:«++++s++: CHEN Yue-fang, SUN Shan-wei, DUAN Xiao-li, et al. ( 262 )
Adsorption of Phosphate on Mg/ Fe Layered Double Hydroxides (My Fe-LDH) and Use of Mg/Fe-LDH as an Amendment for Controlling Phosphorus Release from %edlmenti """""""""
""""""""" WU Jun-lin, LIN Jian-wei, ZHAN Yan-hui, et al. ( 273 )
Characteristics and Mechanism of Monothioarsenate Adsorption on Sand, Sediment, and Goethite - + LIAO Dan-xue, SHAN Hui-mei, PENG San-xi, et al. ( 284 )
Substructure Characteristics of Combined Acid-Base Modified Sepiolite and Tts Adsorption for Cd( II ) XIE Sha, XU Ying-ming, YAN Cui-xia, et al. ( 293 )
Characteristics of Nitrogen Metaholism by Denitrifying Bacterial Agents in Low Dissolved Oxygen Black Odor Water — ««+eseereereeresesenenseinnene ZHAOQ Zhi-rui, LIU Shuo, LI Duo, et al. ( 304 )

Metagenomic Analysis of Antibiotic Resistant Bacteria and Resistance Genes in a Pharmaceutical and Chemical Wastewater Treatment Plant ++++eeeeseerereresienieneninnininiinn

+++ CHEN Hong-ling, ZHANG Xing-tao, WANG Qing, et al. ( 313 )
Measurements of Bacterial Community and Biodiversity from Activated Sludge for a Wastewater Treatment Containing Starch — +++sveeseeeeeeees ZHAO Ting-ting, QIAO Kai, WANG Lei, et al. ( 321 )
Process Control and Operation Optimization of PN-SAD Coupling Process Based on SBR-ABR +:tveeeeeeseesvesvsmssnensininienieininnne CHEN Chong-jun, ZHANG Min, JIANG Ying, et al. ( 330 )
Effects of Intermittent Starvation on the Operation of the SNAD Progess ««+sxseessrerssssssssnmisniniininii e LI Dong, LIU Zhi-cheng, XU Gui-da, et al. ( 337 )

\htrogen Removal from Mature Landfill Leachate via Denitrification-Partial Nitritation-ANAMMOX Based on a Zeolite Biological Aerated Filter »«++eessersereesesemienensimeniniinininnn
CHEN Xiao-zhen, WANG Xiao-jun, Karasuta Chayangkun, et al. ( 345 )
LIU Wen-ru, SONG Jia-jun, WANG Jian-fang, et al. ( 353 )

Rapid Achievement of Nitrifying Micro-granular Sludge and Its Nitritation Function -+

Effect of On/Off Aeration Time Ratio Under High Frequency On/Off Aeration on Performance of Nitrosated Granular Sludge ««+:++++seeseeeereereen ZHANG Jie, LAO Hui-mei, LI Dong, et al. ( 360 )
Occurrence, Distribution, Source, and Health Risk Assessment of Polybrominated Diphenyl Ethers in Surface Soil from the Shen-Fu Region, Northeast China «+:e+seseeseeressernesseresenennens
............................................................................................................................................................ XIANG Xin-xin, LU Yin-tao, RUAN Qi-yang, et al. ( 368 )
Vertical Pollution Characteristics and Sources of Polycyclic Aromatic Hydrocarbons in a Heterogeneous Unsaturated Zone Under a Coking Planl «+«+seeessesressssemensinsiniisisiniinnns
................................................................................................................................................ MENG Xiang-shuai, WU Meng-meng, CHEN Hong-han, et al. ( 377 )
Distribution Characteristics of Antibiotic Resistance Genes and Mobile Genetic Elements in Beijing Vegetable Base Soils ~ «++veseeeveeeees ZHANG Ru-feng, SONG Yuan, GAO Hao-ze, et al. ( 385 )
Stoichiometric Characteristics of Purple Sloping Cropland Under Long-term Fertilization and Cultivation - DU Ying-ni, LI Tian-yang, HE Bing-hui, et al. ( 394 )
Ecological Stoichiometry of Carbon, Nitrogen, and Phosphorus in Subtropical Paddy Soils SONG Jia-ling, SHENG Hao, ZHOU Ping, et al. ( 403 )
Denitrification and Anaerobic Ammonium Oxidation in Soil Nitrogen Migration Process in a Farmland of Wanshandang Lake ++++:++++-: CHEN Zhi-hao, QIN Yun-bin, DING Bang-jing, et al. ( 412 )
Effects of Straw Biochar on Soil Microbial Metabolism and Bacterial Community Composition in Drip-irrigated Cotton Field «+e+eeseeseeeveeesee WANG Jing, MA Li-juan, LONG Ze-hua, et al. ( 420 )
Source Appointment of Heavy Metals in Agricultural Soils of the Jiulong River Basin Based on Positive Matrix Factorization - HUANG Hua-bin, LIN Cheng-qi, HU Gong-ren, et al. ( 430 )
Spatial Distribution of Soil Arsenic and Arsenic Enrichment in Crops in the Oasis Region of the Southeastern Tarim Basin = «++++»++++ CHEN Yun-fei, ZHOU Jin-long, ZENG Yan-yan, et al. ( 438 )
Bioavailahility, Translocation, and Accumulation Characteristic of Heavy Metals in a Soil-Crop System from a Typical Carbonate Rock Area in Guangxi, China «+:ereeseeesemerseremenenenns
..................................................................................................................................................................... MA Hong-hong, PENG Min, LIU Fei, et al. ( 449 )

LUAN Run-yu, GAO Shan, XU Ying-ming, et al. ( 469 )
Response of Soil Respiration and Its Components to Nitrogen and Phosphorus Addition in Farming-Withdrawn Grassland in the Semiarid Loess Hilly-Gully Region —+«eeeeseersesseesennennees

ZHOU Jun-jie, CHEN Zhi-fei, YANG Quan, et al. ( 479 )
LAN Xing-fu, WANG Xiao-tong, ZHOU Ya-xin, et al. ( 489 )




	组合
	封面
	中文目录


