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Source Apportionment of Polycyclic Aromatic Hydrocarbons Using Two
Mathematical Models for Runoff of the Shanghai Elevated Inner Highway,

China

BIAN Lu, LI Tian, HOU Juan
(College of Environmental Science and Engineering, Tongji University, Shanghai 200092, China)

Abstract: Runoff samples of the Shanghai elevated inner highway were collected and analyzed during the rainy season of 2012 to
investigate the pollution characteristics of 16 USEPA priority pollutant polycyclic aromatic hydrocarbons ( PAHs). Total PAHs
concentrations ranged from 1.585 to 7.523 mg-L~'. The sources of PAHs in the runoff were determined by using 2 source
apportionment models, positive matrix factorization (PMF) and principal component analysis with multivariate linear regression ( PCA/
MLR). Source profiles and contributions obtained from the two models were comparable. For PMF, PAHs mainly came from vehicle
emissions (37.7% ), followed by petroleum products (21.9% ), combustive gas (26.4% ), and other sources (14.0% ). As for
PCA/MLR, it was 44.3% , 28.9% , 18.3% , 8.5% , respectively. The relation between the modeled total PAH concentrations and
the measured concentrations was strong, with the correlation coefficient of 0. 961 for PMF and 0. 997 for PCA/MLR.

Key words : PAHs; road runoff; source apportionment; PMF; PCA/MLR

ZWT7IE(PAHSs) s — 2R HAAHURE | 2o FE
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PCA/MLR A A SO E AT R ), Larsen 25
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1 #RE5FE

1.1 SE5e#oy
111 REE

BEFE IR PN R 2R P L b T B HE K 11
EORFE . RSB T, Xn] DU 4R TE  Ah
PRI A S T TR K AR T 203 — 0 A 95 K A HEA
b TETRR KA 1

FEBERFE 12 500 m ALBEE [T R ITR AR
P, MR RS O, B IR T T s AR TE K
B VEL— YR [ TR 45 oI5 5 R T 2o 2 T 1 % 8
IR (S5 2k BE A, DAAE S i 5 e v
FIARTRARERL . 2012 4E 7 ~9 HILRET 8 IF%M
(1% J TR A2 SRR i
112 FEAATALEE

FEVURE AR B S 37 BV R AT I 5, 44 B HY 478-
2009 7K J5t 22 5 35 Ha 110 00 S Y T A IBUA [ F A B i
RO AR (51855 ) FEAT R AL FE. 500 mL ZKEETFIMA 15
g AN 25 mL IF O Be SE AT WRORAE B, 75 42 A U
WK, A FERE BRI I A TE K BRER SN K | FH e 78
PO E A RE BRI 4 2 1 mL. BU1 g RERAEAE
AT Bk 45 S5 0 1 mL ARSI EAE B 10

mL PRRRI (12 1, & W e/ 1E & b ) PRI AL E ik
VR4 % 0.5 ~1.0 mL, A 3 mL ZH5,
FRAEZE 0.5 mL AR, 58 2 LC SEREH T,
FERF 0.5 mL 0.
1.1.3 PAHs 2 HrilsE
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1.2 IEEAEREHE Rk
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ME-2. PMF [{3EA D5 TR .
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HAY Q(E) WSt A v i — 2070 Hr. PMF i i) &
751 PR, 7E SR St ah AR rpox PR 2 TR £ R
5 PR ey EL A A figp R AT A 1) ) B L. AR
K H“ Robust” #4712 550, LLTH BR AN A AEL X 45
SR
1.3 FEWsr b/ ZocdetEnIA
FRLAT AT, R« BE4E™ 0 7k B R 24
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Z2RE Mk (1A By F B0 AR IR A At L 2E

— B E ARG YL IR Y TR AT RN
y = ZTmLX[+b (5)
ABFsEt,y R > 16PAHs ,p FoR4EIUA I
WA X, SR R T Y R A
b FORABR TR AR AR R R R AR A
AERRRIEAL  ABRIBEAL S A S5 T [ 4347

Z = > 'BX,

B, J TR 22 LR ML A, R

Ui TR (%) = (B,/ D) B,) x 100%

(6)

2 HREH

2.1 2% PAHs B9 EHERE

F 1 R BT NI A R AR T PAHs (Y
FEO A, BRI AcNy (R TR R AN, Hidx 15
Fh PAHs B8t 1. 2012 4E7 ~9 H > 16PAHs #
FEJEFE A 1. 585 ~7.523 pg-L~'. H 7 AMFEY
W R 2.007 pg-L7',8 H AWk E N 4.615
we-L",9 AR E N 3.887 pg-L™'. TERH:
3 AT, > 16PAHs 23y H bR bR
R BIEH N R A MR E 2, Ak, BE, &
W RS RN AE R B R AE A L, B A A

(7) > 16PAHs ¥k B (¥ F- 4 {E P JC .35 2 53
F1 LBENRSREBMRETS PAHs 88/ pg-L!
Table I PAHs concentrations in runoff from the Shanghai elevated inner highway/pg-L !

PAHS 2012 4£7 H 2012 4F8 H 2012 4£9 H

min max HIH min max HIH min max HIH
NaP 0. 064 0.118 0. 091 0. 067 0. 088 0. 080 0.075 0. 137 0. 106
AcNy NDV 0.051 0.026 NDV ND ND ND 0.115 0.058
F1 0.116 0. 137 0. 127 0. 056 0. 093 0. 079 0. 032 0.122 0.077
AcNe 0. 156 0. 157 0. 157 0. 086 0. 100 0. 094 0. 131 0.133 0.132
PhA 0.022 0.073 0.048 0.070 0.284 0. 158 0. 046 0.369 0.208
An 0. 157 0. 168 0.163 0. 080 0.114 0. 100 0. 045 0. 147 0. 096
FIA 0. 155 0.371 0.263 0. 298 1. 150 0. 627 0. 250 1. 045 0. 648
Py 0. 088 0. 102 0. 095 0. 045 0. 109 0. 085 0. 100 0.175 0.138
BaA 0.010 0.177 0. 094 0.293 1.324 0. 661 0.323 0. 597 0. 460
Chy 0. 034 0.163 0. 099 0.078 0.778 0.346 0. 084 0. 890 0.487
BbF 0. 108 0.283 0. 196 0.259 0.951 0.515 0.123 0. 158 0. 141
BkF 0.115 0. 131 0.123 0. 057 0.545 0.371 0. 006 0. 093 0. 050
BaP 0.028 0.051 0. 040 0. 020 0.718 0.274 0. 036 0. 111 0.074
DBahA 0.078 0. 151 0.115 0.030 0.264 0. 105 0.119 0. 148 0.134
BghiP 0. 102 0. 462 0.282 0. 060 0. 749 0.377 0. 066 0.114 0. 090
1P 0. 044 0. 141 0.093 0. 464 0.963 0. 747 0. 632 1.351 0.992
Z 16PAHs 1. 585 2.428 2.007 2. 609 7.523 4.615 3.118 4. 655 3.887

1) “ND” /R AHK

2.2 PMF #iml

F 2 NBRES A E N TR LA 45 R, H
2 R ZHAE PRI EEE T 1, 3K R
PG PR R TR 5 4 F N T Reg i B IR bh
BT &G R

PMF 15818 1550 T3 3. ERF 1 1, 1P
AR BT, TP S SR W BR BE )RR AR 48 R
Pyl R ) R — R TR SR B R ;A 2
B F76 IP, BaA. BKkF. FIA A& #EM, a1
BRSVERRTE | H BaA A RRSAEIETE R
PR 3 PR 7 2 AR 55 3 7+ FIA | Chy

HA R 2, Chy J& A 264 & R,
R, £+ 3 #w X AmiE; EHF 4 7%
BghiP ., FIA . BaA, Chy. BbF b H A& & s, 44
VIR ESIEAIE ™ | H BehiP & VMRS - 1iF 45
AR R A 4 FH AR B 55
IR -Gl = RRTEHG 7R 0, VAT PR ff 1 i b 2 S, e
Sy FABYE.

f PMF 13211 5 A5 Y 51k 2R O 73 m%
PRI 22. 3% AT IR 21. 9% ,HRSIE 26. 4% , BBk
BEVR 15. 4% , LA K HABIR 14. 0% |, 753K s 5 A S
HRBEIR G A2 B IR 37. 7% .t PMF #8151y
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&2 PMF 31 16 7 PAHs #l & 5 MR BRI X%
Table 2 Correlation between predicted and observed

concentrations of 16PAHs from PMF

PAHs TRER FER ”

NaP 0.02 0. 80 0. 86
AcNy 0.01 0.79 0.89
Fl 0.02 0.81 0.89
AcNe 0. 00 1.02 0.96
PhA 0.00 0.99 0.98
An 0.00 1.03 0.98
FIA 0.01 0.97 0.99
Py 0.02 0.81 0.69
BaA 0. 06 0.83 0.98
Chy 0.00 1.01 0.99
BbF 0. 06 0. 63 0.53
BkF -0.01 1.03 0.99
BaP 0.04 0.19 0.76
DBahA 0.04 0.40 0.19
BghiP 0. 00 0.98 1.00
1P -0.04 1. 06 0.95

- UK R T 1) I T A48 9 TP AS TR R U PAHs (1) 53 ik
(B 1) AT LLE Y, ASTR] 37 Uk i) e W 428 i 1] 4 PAHSs
TR TTERAS ALK, TR 37 Uk 4 WR 422 i 4 PAHs I8 5T
R AE X R NASERE
2.3 PCA/MLR &7

it PCA R LAFRECH 5 AN 4, B0 22 vk
FH96.5% . % FWAHFEAMH T4 EWs
1 By 22 STER & B 2219 32.5% , Chy, PhA |
FIA | AcNy AIF#far i, 280 PMF 350 11 3,
FESCONATIIIE ;. R 2 R T RIT 2209 22.5% ,
BghiP, BbF . BaP . BaA Zifif4 i , 25T PMF B0
FHETF 4, b, @ SO RIMBRBENR s R 3 7
Z TR G ET 20 15.9% , b BKF ., BaA | BaP,
FIA A3 3007, 5 PMF J £ K72 2R, 2 S0k
BRAE; B 4 WA BB b s X, 80 U
AR 5 F 55 0 7 25 TR R B 22 W

*3 EFHHS5 B PMF ER DL

Table 3 Source profiles obtained from positive matrix factorization

PAHs ERT
1 2 3 4 5
NaP 0. 046 0. 020 0.012 0. 006 0. 064
AcNy 0. 001 0. 000 0. 022 0. 000 0.018
Fl 0. 038 0. 008 0. 001 0. 029 0. 081
AcNe 0. 045 0. 006 0.018 0. 026 0.112
PhA 0.013 0. 042 0.078 0. 037 0.015
An 0. 050 0. 006 0. 000 0.031 0.117
FIA 0. 067 0. 162 0.217 0. 167 0.102
Py 0. 060 0. 015 0.014 0. 008 0.072
BaA 0. 085 0.226 0. 143 0. 100 0. 008
Chy 0. 020 0. 030 0.213 0. 147 0. 000
BbF 0. 032 0. 046 0. 030 0.111 0.092
BkF 0. 000 0. 180 0.017 0. 000 0. 100
BaP 0. 009 0.012 0. 026 0. 043 0.013
DBahA 0. 039 0. 000 0. 026 0. 000 0. 084
BghiP 0. 000 0.014 0. 023 0.258 0. 100
P 0. 496 0.235 0. 160 0. 036 0.023
PR SRR IR A ALY Hifb
11. 8% , 1P 3R Ar 40w , LT PMF R ERF 1,8 155,

FE SCHSEMRRBE TR, [R] I, K S5 T R e Y5 RN 5 4%
UGG AR .

PARF15 4048 o F A8 &, LB EAL 19 PAHSs
S R RSB 2 SPSS £t kR 15

Z = 0.591FS, +0.629FS, +0.375FS, +

0.174FS, +0.278FS, (R* = 0.994) (8)

Ko FS, WIE A AR R, X (7) T, 45
J5 TR 240 ) R SR 44. 3% , A1 TR 28. 9% , #R
S 18.3% , HA I 8. 5% .

SRASIR @ YR M I AR I STk K (8) AE T

D 16PAHs = 0.5910,,,FS, +0.6290,,,FS, +
0.3750,, FS, +0.1740,,,FS, +
0.2780,,,FS; + > 16PAHs (9)

Opn M 1.817 pg, > 16PAHs H 3. 682 pg.
AR SR 12] -
U8 i AR BTN AR IR DTk i =
> 16PAHs x (B,/ > B,) + B,op,FS, (10)
2 2 PCA/MLR FERI1S 2] 1) 25 75 Uk 68 TR A2
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Table 4 Rotated component matrix of PAHs in highway runoff

FHF

PAHs

1 2 3 4 5
NaP -0.421 -0.352 -0.002 0.672 0.483
AcNy 0. 670 -0.368 -0.404 0.364 -0.259
Fl -0.844 0. 200 -0.174 0. 380 0.037
AcNe -0.297 -0.291 -0.720 0. 381 -0.336
PhA 0.942 0.229 0.139 0.135 0. 000
An -0.935 -0.067 -0.310 0.109 -0.108
FIA 0.824 0.399 0.294 0.184 0.010
Py -0.274 -0.457 -0.436 -0.104 0. 644
BaA 0.522 0.514 0.593 0.193 0.215
Chy 0. 882 0.426 -0.036 0.195 0.033
BbF 0.082 0. 803 0.150 -0.542 0. 045
BkF 0.126 0.214 0.936 -0.029 -0.182
BaP 0.295 0. 829 0.373 0.233 0.133
DBahA 0. 259 0. 095 -0.053 0.924 -0.072
BghiP 0. 061 0.963 0.188 -0.041 -0.094
P 0.170 0.157 0. 098 0.028 0.962
TTZE TR % 32.5 22.5 15.9 13.9 11.8
P ZERICR/ % 32.5 55.0 70. 8 84.8 96.5
3 i SLIE % A2 WP PAHs Y f RO B R 0k 7,523

STTE -1 .
pe- L S T A AR T, 150 B b VT PN A e 4

3.1 S5HABEART P PAHs S RN L MORIE 8852 PAHSs FOT5 L4 N ™.
Gal R T XA (R P

55 1 N AN I 03 1 30 T 3 O A AR 3 R A
PAHs &AL (W 5) AT %0, A [a] 3 T i b 4%
T PAHs 15 42 Wk BE A8 A AR ], (BN 3 7

T 6 2B TS S pe A KRR R A, I,
sca_/ﬁ THRY PAHs FELEAR K. Ui B A& 4k o de
655 6% T ) R 8 R A 9 R SR Y PAHSs L 5 A XS
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Table 5 Concentrations of PAHs from urban runoff worldwide

SR AL ] WFFTIX 35k B AR LK HR/m? EMC [/ pg-L 7! SCEk
201247 ~9 A b, Y ER R likes 300 1.585 ~7.523 PN T
2010 48 A 26 H e T i 795. 6 3.709 [10]
2010 467 ~9 A L BB E niE 250 3.709 ~4. 606 [10]
2006 4E 7 ~8 A 65T, U % Wit 300 0.8~3.2 [8]
2006 4E7 ~9 A USA, Maryland Wit . IRGEL 2 800 0.29 ~0.98 [5]

3.2 PMF Fl PCA/MLR JRf#Afr &5 3 He s

# 6 K152 PAHs VB TTERR AT T 1L
. 2 PMF #il PCA/MLR B4 Ef#AT , PAHs YR R
B9l o3 Sy LT DUAS B2 I A, BA AR, HoAth
U8, PR HT 7 45 Hh I A U SE Y DTk A — 22
5. ARSI A B B e i IR 34 Tk R i H A
TR T o B 5118 DT R 22 1R e IR A

%6 PMF 1 PCA/MLR BEI#9 > 16PAHs It

Table 6  Overall contributions of sources to total PAHs concentration

S IR TR/ %

PMF PCA/MLR
AR 37.7 44.3
AR 21.9 28.9
SRR 26.4 18.3
HoAth 14.0 8.5

Kl 3 iy PMF Fl PCA/MLR #& % 15 %] ()
> 16PAHs ¥ R HAE AL PRIE A S, 7T LU
H, PRMBIRL I ELA B A 0L 5 8O A DG R B3 i)
7 0.961 F10.997. PCA/MLR A5 7115 3] 1) 4H 3¢ 22 %1
FEHAE T 1, X2 R PCA/MLR BRI AT 23505
P2 52581 PMF 7Ei8 1713 72 H 2R H “ Robust”
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Fig. 3 Correlation of modeled results with original measurements

R, SR T — o K e v fE.
4 g

(1) E R AR D 16PAHs HIH LY
1.585 ~7.523 ug-L™",7.8. 93X 34 A PAHs i
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(2) PMF # PCA/MLR # 8RB A S H T 1
VEETIT PN PR S0 %l R A2 VA T PAHSs 8 YA BT, T
MRS BT R(E S S E L5 R4, AH G ZR 0000
40.961 F10.997.

(3) PMF Fl1 PCA/MLR £ BI%F F PAHs %) 8 I
H—BHE , 30 2SI AT R
HAb YR, PMF 453 2 59 98 5T lk AR N 37.7% |
21.9% | 26.4% , 14.0% ; 5 ZXf )i, PCA/MLR 1%
B 1 U TTHR R AR K Ry 44.3% | 28.9% | 18.3% |
8.5%.

SE 0k

[ 1] Hoffman E J, Mills G L, Latimer J S, et al. Urban runoff as a
source of polycyclic aromatic hydrocarbons to coastal waters[ J].
Environmental Science and Technology, 1984, 18 (8) . 580-
587.

[2] Motelay M A, Garban B, Tiphagne L K, et al. Mass balance for
polycyclic aromatic hydrocarbons in the urban watershed of Le
Havre ( France ): Transport and fate of PAHs from the
atmosphere to the outlet[ J]. Water Research, 2006, 40 (10) .
1995-2006.

[ 3] Halsall CJ, Coleman P J, Davis B J, et al. Polycyclic aromatic
hydrocarbons in U. K. Urban air[ J]. Environmental Science
and Technology, 1994, 28(13) : 2380-2386.

[4] Walker W J, McNutt R P, Maslanka C K, et al. The potential
contribution of urban runoff to surface sediments of the Passaic
River; sources and chemical characteristics[ J]. Chemosphere,
1999, 38(2) : 363-377.

[ 5] Diblasi C J, Li H, Davis A P, et al. Removal and fate of

polycyclic aromatic hydrocarbon pollutants in an urban stormwater



3846

woooH

2% 34 %

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[14]

[15]

bioretention facility[ J]. Environmental Science and Technology ,
2009, 43(2) : 494-502.

Menzie C A, Hoeppner S S, Cura J J, et al. Urban and
suburban storm water runoff as a source of Polycyclic Aromatic
Hydrocarbons ( PAHs ) to massachusetts estuarine and coastal
environments[ J]. Estuaries, 2002, 25(2) ; 165-176.

Stein E D, Tiefenthaler L L, Schiff K. Watershed-based sources
of polycyclic aromatic hydrocarbons in urban storm water [ J].
Environmental Toxicology and Chemistry, 2006, 25 (2) . 373-
385.

SRR, SRR, EREE, S U HTIRTE B FRAR R T PAHS
MOS YRR 5T [ 1], BREERL 4223k, 2008, 28 (1) : 160-
167.

KA, SKRRA, JTRE, A AURUTIE B AR A A
RS IR T R R AT [ T]. ABERIF, 2008, 29(6) ; 1479-
1483.

EEE, SRRIA, BRIRME, S TN S0 T MR AR TR
PAHs BTG ULEAEL )], FREERbEa2], 2012, 32(10) : 2461-
2469.

Sofowote U M, Mccarry B E, Marvin C H. Source apportionment
of PAH in Hamilton Harbour suspended sediments; Comparison
of two factor analysis methods[ J]. Environmental Science and
Technology, 2008, 42(16) ; 6007-6014.

Larsen R K, Baker J E. Source apportionment of polycyclic
aromatic hydrocarbons in the urban atmosphere: A comparison of
three methods [ J ].
2003, 37(9) . 1873-1881.

Cao Q M, Wang H, Chen G Z. Source apportionment of PAHs

Environmental Science and Technology,

using two mathematical models for mangrove sediments in Shantou
coastal zone, China[ J]. Estuaries and Coasts, 2011, 34(5) .
950-960.

Zhang H B, Luo Y M, Wong M H, et al. Distributions and
concentrations of PAHs in Hong Kong soils[ J]. Environmental
Pollution, 2006, 141(1): 107-114.

Li A, Jang J K, Scheff P A. Application of EPA CMBS8. 2 model
for source apportionment of sediment PAHs in Lake Calumet,

Chicago[ J]. Environmental Science and Technology, 2003, 37

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[24]

(13): 2958-2965.

Bzdusek P A, Christensen E R, Li A, et al. Source
apportionment of sediment PAHs in Lake Calumet, Chicago:
Application of factor analysis with nonnegative constraints[ ] ].
Environmental Science and Technology, 2004, 38 (1) 97-
103.

Harrison R M, Smith D J T, Luhana L. Source apportionment of
atmospheric polycyclic aromatic hydrocarbons collected from an
[J].
Science and Technology, 1996, 30(3) . 825-832.

urban location in birmingham, U. K. Environmental
Wang D G, Tian F L, Yang M, et al. Application of positive
matrix factorization to identify potential sources of PAHs in soil of
Dalian, China[ J]. Environmental Pollution, 2009, 157 (5) .
1559-1564.

Okuda T, Okamoto K, Tanaka S, et al. Measurement and source
identification of polycyclic aromatic hydrocarbons ( PAHs) in the
aerosol in Xi'an, China, by wusing automated column
chromatography and applying positive matrix factorization ( PMF)
[J]. Science of the Total Environment, 2010, 408 (8) : 1909-
1914.

Kafi M, Gasperi J, Moilleron R, et al. Spatial variability of the
characteristics of combined wet weather pollutant loads in Paris
[J]. Water Research, 2008, 42(3) ; 539-549.

Norris G, Vedantham R, Wade K, et al. EPA Positive Matrix
Factorization ( PMF) 3.0 Fundamentals and User Guide [ EB/
OL]. http://www. epa. gov.

Li J, Zhang G, Li X D, et al. Source seasonality of polycyclic
(PAHs ) in a
Guangzhou, South China[ J]. Science of the Total Environment,
2006, 355(1-3) . 145-155.

Simcik M F, Eisenreich S J, Lioy P J. Source apportionment and

aromatic hydrocarbons subtropical city,

source/sink relationships of PAHs in the coastal atmosphere of
Chicago and Lake Michigan [ J ]. Atmospheric Environment,
1999, 33(30) : 5071-5079.

BAPE, BRTRE, B, AF. AERURIX R AR T PAHS 1975 5
FRAESRIRAREMT (1], A AFREEAAI, 2010, 19(11) : 2613-
2618.



HUANJING KEXUE Vol.34  No. 10

Environmental Science ( monthly) Oct. 15, 2013

CONTENTS

Stable Carbon Isotopic Composition in PM, | in Nanjing Region s«+eseeeeeeeeseeressssnsicniiniiniii s WU Meng-long, GUO Zhao-hing, LIU Feng-ling, et al. (3727)
HU Dong-mei, PENG Lin, BAI Hui-ling, et al. (3733)

LUO Na-na, ZHAO Wen-ji, YAN Xing, et al. (3741)
(3749)

(3755)

Distribution and Source Apportionment of n-Alkanes in Atmospheric Particle in Taiyuan, China
Study on Influence of Traffic and Meteorological Factors on Inhalable Particle Matters of Different Size
Particle Emission Characteristics of Diesel Bus Fueled with Bio-diesel

LOU Di-ming, CHEN Feng, HU Zhi-yuan, et al. (3749
CHEN Fen-li, ZHANG Ming-jun, MA Qian, et al. (3755
Characteristics and Sources of Soluble Tons in Aerosols from Glacier No. 1 at the Headwater of Urumqi River, Tianshan Mountains, China —:ereeseeesesereresismeneninininin

......................................................................................................................................................... YUE Xiao-ying, LI Zhong-gin, ZHANG Ming-jun, et al. )
Mechanism and Performance of Styrene Oxidation by 03/H,0, HE Jue-cong, HUANG Qian-ru, YE Qi-hong, et al. )
Sulfur Isotopic Signatures in Leaves of Pinus massoniana Lamb. and Source Apportionment GUAN Hui, XIAO Hua-yun, ZHU Ren-guo, et al. (3777)

LI Nan, XIAO Hua-yun, CHEN Yong-zhong, et al. (3782)
WANG Xue-lei, CAI Ming-yong, ZHONG Bu-ging, e al. (3788 )

(37197)
(3804)
(3810)
(3818)

Characteristics of 830 in Precipitation and Water Vapor Sources in Lanzhou City and Its Surrounding Area

3764
3172

Comparisons of Sulfur Contents and Isotopes Between Mosses and Surface Soils in Jiangxi Province

Research on Spatial Characteristic of Non-point Source Pollution in Liaohe River Basin -+

Spatial and Temporal Variations of Hydrological Characteristic on the Landscape Zone Scale in Alpine Cold Region YANG Yong-gang, HU Jin-fei, XIAO Hong-lang, et al. (3797
Distribution of Matrix-Bound Phosphine in Surface Sediments of Jinpu Bay - + YOU Li-li, ZONG Hai-bo, ZHANG Shu-fang, et al. (3804
Effects of Drying-Rewetting Alternation on Urease Activity in Chongming East Intertidal Flat; Results of a Simulation Sludy """""""""""""""""""""""""" HAN Jian-gang, CAO Xue (3810
Characterization of Microbial Activities in Marine Mudflat Sediment Using FDA Hydrolase Analysis +:eseeovessesessnsenensimminensiiiniinenen LIU Ye, ZOU Li, LIU Lu,et al. (3818

Analysis of Ecological Risk and the Content Situation of Polybrominated Diphenyl Ethers in Sediments from Northeast China River Basin =~ +x+sereeseeessesenersieneneneinininiininene
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" NIE Hai-feng, CHENG Hang-xin, ZHAO Chuan-dong, et al. (3825)
Residues and Risk Assessment of Polycyclic Aromatic Hydrocarbons in the Surface Sediments and Marine Organisms from Dapeng Bay, Shenzhen ««+esereereeresesenienennineniiininnn
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" SUN Run-xia, KE Chang-liang, GU Yang-guang, et al. (3832)
Source Apportionment of Polycyclic Aromatic Hydrocarbons Using Two Mathematical Models for Runoff of the Shanghai Elevated Inner Highway, China «++-++ BIAN Lu, LI Tian, HOU Juan (3840)
Biomagnification of Heavy Metals in the Aquatic Food Chain in Daning River of the Three Gorges Reservoir During Initial Impoundment — ++«+seseeseressessersenenenenenieninenennsinnennen
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" YU Yang, WANG Yu-chun, ZHOU Huai-dong, et al. (3847)
Temporal and Spatial Distribution of Environmental Factors and Chlorophyll-a and Their Correlation Analysis in a Small Enclosed Lake <-++-++++- LI Fei-peng, ZHANG Hai-ping, CHEN Ling (3854 )
Experiment and Model Simulation of Self-Purification Capacity of Nitrogen and Phosphorus in Lake Taihu —«+s+sssseeseeseseesessnssrensinnienen HAN Tao, ZHAI Shu-hua, HU Wei-ping, et al. (3862 )
CHEN Chao, ZHONG Ji-cheng, FAN Cheng-xin, et al. (3872)
Research of Urban Eutrophic Water Repair by Water/Sediment Biological Bases -+ ++++ ZHOU Hui-hua, SONG Xiao-guang, WU Ge, et al. (3879)
Effects of Regulatory Agent on the Heavy Metal Stability in Tidal Sediments — «+xereseereeresressmssnmmennisiiei e OU Feng-zhuang,SUN Guo-ping, XU Mel-ymg (3888)
Impact of Regional Water Chemistry on the Phosphorus Isothermal Adsorption of the Sediments in Three Subsidence Waters of the Huainan Mine Areas
........................................................................................................................................................................... YI Qi-tao, SUN Peng-fei, XIE Kai, et al. (
CHEN Di, ZHENG Xiang, WEI Yuan-song, et al. (3904
* ]I Ying-xue, WANG Feng-he, ZHANG Fan, et ol. (3912
*+ WANG Wen-dong, ZHOU Li-chuan, DING Zhen-zhen, et al. (3921
(
(
(
(

Simulation Research on the Release of Internal Nutrients Affected by Different Dredging Methods in Lake

3804

Adsorption Characteristics of {2 Bacteriophages by Four Substrates in Constructed Wetland

Adsorption Characteristics of the Antibiotic Sulfanilamide onto Rice Husk Ash
Study on the Stability Variation Mechanism of Humic Acid Water Solution After Radiated by the UV Light
Comparison of As Removal Performance by Graphene/Iron-Based Material

Chaomuerlege, FENG Liu,HUO Yan-xia (3927

Studies on the Dispersion and Deposition Behavior of Nano-Ti0, in Aquatic System CHEN Jin-yuan, FANG Jin-feng, WEI Xiu-zhen (3933

Effect of the Interaction of Microorganisms and ITron Oxides on Arsenic Releasing into Groundwater in Chinese Loess «++++++++++ XIE Yun-yun, CHEN Tian-hu, ZHOU Yue-fei, et al. (3940
Surface Modification of Polyvinylidene Fluoride (PVDF) Membrane by Using the Zwitterionic Substance —«+s+stwseeseressesenssneenenneneeneene ZHOU Gui-hua, XIAO Feng, XIAO Ping, et al. (3945
Estimate the Abatement Rate of Septic Tank Sewage Outfall Soil on Nitrogen Pollutants of Typical Farmer Household Sewage -+ ZHOU Feng, WANG Wen-lin, WANG Guo-xiang, et al. (3954
Wastewater Pollution Characteristics from Typical Intensive Pig Farms in the Pearl River Delta and Iis Ecological Risk Assessment «+-++- LI Wen-ying, PENG Zhi-ping, YU Jun-hong, et al. (3963
Effects of Sludge Compost Used as Lawn Medium on Lawn Growth and Soil and Water Environment +:«seeeeseeeeeeseseneininieniennenne JIN Shu-quan, ZHOU Jin-bo, CHEN Ruo-xia, et al. (3969

Influencing Factors of Floc Size Distribution and Fractal Dimension of Activated Sludge

Influence of Different Recovery Methods on the Activity of Nitrification Granular Sludge - ++ GUO Xiu-li, GAO Da-wen, LU Jian-cong ( 3981

Study on Hydrogen Autotrophic Denitrification of Bio-ceramic Reactor ++++++«+sessssee + CHEN Dan, WANG Hong-yu, SONG Min, et al. (3986
Studies on Spatial Heterogeneity of Soil Respiration in a Subalpine Meadow ~+«+v+errereerresseremensimnnennssns e YAN Jun-xia, LI Jun-jian, LI Hong-jian, et al. (3992
Modeling of CO, Fluxes at Cropland by Using SiB3 Model ZHANG Geng-jun, LU Li-xin, JIANG Ling-mei, et al. (4000
Effects of the Different Land Use on Soil Labile Organic Matter and Carbon Management Index in Junyun Mountain = ««+sssereeeeeseeseeen XU Peng, JIANG Chang-sheng, HAO Qing-ju, e al. (4009
Heavy Metal Content in Street Dust and Environmental Risk Assessment of Agricultural City; A Case Study of Xuchang City «+++sssvesessesreresenesennsnnen YAN Hui, CHEN Jie, XIAO Jun (4017
Polybrominated Diphenyl Ethers and Polychlorinated Biphenyls in Road Dust from Suzhou, Wuxi and Nantong SHI Shuang-xin, DONG Liang, LI Ling-ling, et al. (4024

(
Vertical Distribution of Polycyclic Aromatic Hydrocarbons in Abandoned Vehicles Dismantling Area Soil «+:«sexseesseesesesenseiesienenees WU Yan-yu, HU Xiao-ying, HONG Hong-jia, et al. (4031
Stahilization and Long-term Effect of Chromium Contaminated Soil WANG Jing, LUO Qi-shi, ZHANG Chang-bo, et al. (4036

(

(

(

Leaching Characteristics of Sulfadiazine and Sulfamethoxazole in Soil Column LI Man, CHEN Wei-ping, WEI Fu-xiang, et al. (4042
FANG Jing, YU Bo-yang (4050
LI Hui-ying, DU Xiao-ming, YANG Bin, et al. (4058

)

)

)

)

)

)

)

)

)

)

)

LI Zhen-liang, ZHANG Dai-jun, LU Pei-li, et al. (3975)
: )
)

)

)

)

)

)

)

)

)

Transport Behaviors of Metal Oxide Nanomaterials in Various Soils +«+seseeseereeeeesereneeees )
)

Fractal Characteristics of Capillary Finger Flow for NAPLs Infiltrated in Porous Media

Allelopathic Potential of Phyllostachys edulis on Two Dominant Tree Species of Evergreen Broad-leaved Forest in Iis Tnvasive Progess «-«eeseseereessesesiemenenmiinieneninininie
R BAI Shang-bin, ZHOU Guo-mo, WANG Yi-xiang, et al. (4066 )
Preliminary Studies on the Occurrence of Antibiotic Resistance Genes in Typical Aquaculture Area of the Pearl River Estuary +++ LIANG Xi-mei, NIE Xiang-ping, SHI Zhen (4073 )
Concentrations and Safety Evaluation of Heavy Metals in Aquatic Products of Yancheng, Jiangsu Province swee+ LU Yang, FU Qiang, GAO Jun, et al. (4081)
Effects of Cu®* Stress on DNA Polymorphism of Genome in Foxtail Millet of Different Genotypes — +++++++++++++ -+ ZHANG Yi-xian, FU Ya-ping, XIAO Zhi-hua, et al. (4090)
Research on Soil Bacteria Under the Impact of Sealed CO,, Leakage by High-throughput Sequencing Technology - ++ TIAN Di, MA Xin, LI Yu-e, et al. (4096)
Microeukaryotic Biodiversity in the Waste Ore Samples Surrounding an Acid Mine Drainage Lake *+ LI Si-yuan,HAO Chun-bo, WANG Li-hua,et al. (4103)
Characteristics and Functional Protein Analysis of an Effective Decabromodiphenyl Ether-Degrading Strain -~ «++xesxesveeesesesneveresennens CHANG Jing-jing, YIN Hua, QIN Hua-ming, et al. (4112)
Effect of Selenium on the Uptake and Translocation of Manganese, Iron, Phosphorus and Selenium in Rice ( Oryza sativa L. )~ +++++ HU Ying, HUANG Yi-zong, HUANG Yan-chao, et al. (4119)

Effect of Exogenous Iron on Accumulation and Chemical Forms of Cadmium, and Physiological Characterization in Different Varieties of Tomato ~«+seseeseereereseserenssnmeneniniiinenn
........................................................................................................................................................................ LIU Jun, ZHOU Kun, XU Wei-hong, et al. (4126)

Analysis of Control Policy for Persistent Toxic Substances from Electronic Wastes in China «+«esveseeseseserserssnemensnnninn LI Li, LU Yong-long, WANG Tie-yu (4132)



E % K

(CAEMEFEYE 6 BREZERS

FH H i

BIES: B RE BN

o
wOE. (FREREEAT)
3 N iy -
TTENT EARIR FILZE Fggs WONWl W #R o hiEEE
S 2 SE vzl 5B =z =q
AoKE XEER BlE BET & B RS ke
— = S - > =
PRFHAZT  BAE 22 Ak AR WEE Bokd &
ya ¥ Y o
WO B s W N W W BRI
-
w i oR 3 ENVIRONMENTAL SCIENCE
( I(_gJ{?J‘N;JgI;:C;: ;(E)Q(ULTJIE) (Monthly Started in 1976)
2013410 A 15 H 34% #H10# Vol.34 No.10 Oct. 15, 2013
£ & TEPER Superintended by Chinese Academy of Sciences
* i PEPB AR SR O Sponsored by Research Center for Eco-Environmental Sciences, Chinese
i B (UBHEENFE) Academy of Sciences
A6 50 T B 08 A5 P R 2R R 5Y B Co-Sponsored by Beijing Municipal Research Institute of Environmental
WOk o 2% IR OB 2% R Protection
* % WK [ i School of Environment, Tsinghua University
. BAREAE) G E RS i:llf:o;-m o b g:YE[?rll\It(J 'le-}]l:and f Envi tal Sci (HUANJING
. g ) e s . ite y e Editorial Board of Environmental Science >
JEHTTT 2871 FA (HFE X B It
18 5, R4 : 100085 ) KEXUE) _
M1 .010-62941102 .010-62849343 P. 0. Box 2871, Beijing 100085 , China
1B :010—62849343 ’ Tel:010-62941102,010-62849343 ; Fax:010-62849343
E-mail : hjkx@ rcees. ac. cn E-mail :hjkx@ ‘rcees. ac.cn
http : //www. hjkx. ac. cn hitp . //swww. hjkx. ac. cn
H BR 44 3 " & i Published by Science Press
LBt 5 Mo AR AL i 16 i 16 Donghuangchenggen North Street,
WS . 100717 Beijing 100717, China
BN R 23T dvsdbAkenil)— Printed by Beijing Bei Lin Printing House
* 1T 4% i » K i Distributed by Science Press
FE 35 .010-64017032 Tel.010-64017032
E-mail ; journal @ mail. sciencep. com E-mail ; journal@ mail. sciencep. com
iT M & SEZHIRER Domestic All Local Post Offices in China
EsrB&EIT hEERERR S SA R Foreign China International Book Trading Corporation ( Guoji

(L5t 399 f546)

Shudian) ,P. O. Box 399, Beijing 100044 , China

ERRATIS
B E N

ISSN 0250-3301 o

= ) B:2-
CN 11.1895/X ERBEZNKS: 2-821
90. 00 J© ES&EITRS: M 205

BRSNS FET



	1.pdf
	fm.pdf
	中文目录.pdf

	20131017.pdf
	3.pdf
	英文目录.pdf
	fd.pdf




