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Abstract: To understand the pollution status and ecological risk of polycyclic aromatic hydrocarbons (PAHs) in Yinchuan, a total of
17surface sediment samples were collected from lakes and urban rivers in Yinchuan City from April to May 2018. Gas
chromatography-mass spectrometry (GC-MS) was used to detect the content of PAHs. The results showed that the total content of
16PAHs in sediment of lakes and urban rivers in Yinchuan City ranged between 767.35 and 3961.53ng/g with an average of
2129.86ng/g. Compared with the pollution status of PAHs in sediments at home and abroad, the pollution status of PAHs in Yinchuan
was at a high level. Source analysis showed that the main source of PAHs in sediments in Yinchuan City were incomplete
combustion of petroleum and coal. The method of effects range low (ERL) and effects range median (ERM) were used to evaluate
the ecological risk of PAHs in sediments. The result showed the content of Phe in surface sediments of some sampling points exceed
ERM. Sediment Quality Standards (SQSs) showed the contents of Nap and Ace were between the possible effect level (PEL) and the
frequent effect level (FEL), and the content of Phe was higher than FEL. Risk quotient analysis showed that the risk quotient (RQ)of
Acy, Ace, Phe, and Fla were higher than 1.0. The pollution of PAHs in sample sediments may cause ecological risks.
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Table 1 Concentrations of PAHs in surface sediments of lakes and urban rivers in Yinchuan (ng/g)
KA R Nap Acy Ace Flu Phe Ant Flt Pyr BaA Chr BbF BkF Bap InP DBA BghiP PAHs
LV QTyastAll]

2 g D1 nd. 26.17 20.68 n.d. 297427 nd. 28225 95.60 19.04 nd. 1857 nd. 6.09 867 8.66 196 3461.97

2
589 = D2 2.71 33.60 107.86 n.d. 1580.06 22.43 300.19 n.d. 29.33 394 2708 nd. 10.18 932 898 7.67 2143.34
5 — D3 0.65 21.32 86.65 n.d. 300646 nd. 509.84 nd. 2720 nd. 2540 nd. 1.97 878 9.67 9.19 3707.12
) — D4 1.07 46.85 189.37 20.64 170.49 35.55 688.26 n.d. 37.80 12.62 4392 nd. 1098 947 9.95 11.08 1288.05
FLAEW) D5 90.00 68.62 171.40 43.48 443.03 105.14 523.86 n.d. 30.28 0.38 3032 nd. 1516 9.16 9.73 626 1546.83
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LW D6 194 1636 2691 nd. 144743 nd. 504.97 88.07 23.59 0.00 1936 nd. 797 939 981 6.72 2162.52
B D7 nd. 31.69 9928 nd. 1664.81 2620 771.37 nd. 2859 2.13 28.62 nd. 1689 937 9.69 930 2697.93
T D8 nd. 1656 1559 nd. 124958 nd. 292.94 107.07 1928 nd. 1575 nd. 249 8.67 814 226 173833
AT B SR K
o D9 nd. 4236 6651 nd. 29831 53.33 382.92 n.d. 145.43130.45 363.07 129.69 110.11 123.32 39.22 177.16 2061.89
FEWlAE D10 nd.  81.65 107.66 2822 373.34 44.47 1228.77 nd. 63.41 2251 1629 nd. 11.00 940 9.59 2.04 199834
%] DIl nd. 3814 3679 nd. 30669 101.30 872.21 nd. 1505 nd. 1517 nd. 1148 9.16 842 204 1416.46
R DI2 nd. 6556 138.85 6.97 332.83 76.93 373.22 nd. 2543 nd. 1814 nd. 531 895 973 336 106528
JeE D13 nd. 41.87 4090 nd. 13.55 071 580.66 nd. 34.64 621 18.00 nd. 1122 9.14 851 194 767.35
PuybEs D14 nd. 4513 11897 nd. 3257.09 2.97 42994 nd. 3127 11.70 2299 =nd. 1502 921 851 873 3961.53
JblsMkys D15 nd. 36.63 5647 nd. 15659 33.18 628.00 nd. 21.96 nd. 1491 nd. 194 903 899 195 969.63
Bybiavb%#be D16 nd.  70.12 14627 nd. 179041 4051 nd. nd. 2094 nd. 2000 nd 612 9.13 861 224 211438
=y DI17 886.28 33.68 43.96 n.d. 146698 nd. 450.59 112.28 38.32 13.95 25.06 nd. 1654 9.02 822 190 3106.75
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Table 2 Descriptive statistics of the concentration of PAHs in

surface sediments of lakes and urban rivers

L PAHS g e P %
(ng/g) (ng/g) (%)
% Nap 0~886.28 57.80 35.29
JEH Acy 16.36~81.65 42.14 100.00
JeA Ace 15.59~189.37 86.71 100.00
Vi Flu 0~43.48 5.84 23.53
E[H Phe 13.55~3257.09  1207.76 100.00
J< Ant 0~105.14 31.92 70.59
W Flt 0~1228.77 518.82 94.12
3 Pyr 0~112.28 23.70 23.53
HIfa B BaA 15.05~145.43 35.97 100.00
JH# Chr 0~130.48 11.99 52.94
HIH b B BbF 14.91~363.07 42.51 100.00
FIE kP BKF 0~129.69 7.63 5.88
I ath Bap 1.94~110.11 15.32 100.00
I ah B DBA 8.14~39.22 10.85 100.00
BiJf 1-2-3-ed £  InP 8.67~123.32 15.83 100.00
It ghi 46 BghiP 1.90~177.16 15.05 100.00
%k PAHSs £ H 7 5 WL 2.BKF A H AR AL,

IXAE DK AR K )M Flus Pyr 6 H AR, N
23.53%;FIt £ H R AE 90.00% LA -, Acy. Ace. Phe.
BaA. BbF. Bap. InP. DBA. BghiP £ 1} % )ik 5
100.00%. 2 3555 k& AR = ZE DL Phe. Flt 2 5, P35
B4 1207.76ng/g. 518.82ng/g AE 17 ANKFE s
Hi Phe [ % B Vu A 13.55~3257.09ng/g, 15 0 53
(D14) 7 & dp iy, 1) B (T VR b s iim Bl Kol
] Rt 52 R R e K R it HE TEORE Wi S5 Ay 7
JERAERNE 53 D10 ALK 5 e, 4 1228.7ng/g,
Al REAE T R A T A& TR R, R B2 B

5 ST G S I, G TR AL DUAR A rh B B G

R4 Baumard 252006 i o PAHS V5 44> 2%
FRAE UL PAHs & ik 0~100,100~1000,
1000~5000,>5000ng/g I}, 70 5lAb THEE. R, &
JEFNEE L5 48,17 ASKAF 1, 11.76% % =TT
PAHs & 7E 100~1000 2 [H],AbF- 42 K75 %4;88.23%
ANFE AR EUUR Y PAHS 2 & 7E 1000~5000 2|7,
AT TG KT
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Table 3 Comparison of PAHs in surface sediments with other

regions
HhX S (ng/g) TS it (ng/g)  SCERKIH

R B3R TIAR 767.35~3961.53 2129.86 AL
PRI H 7.5~74.3 37.4 [10]

Uk M T VAT 21.0~11990.48 410 [7]
P-4 2R3 71.3~3372 938 [22]
IR B JA 12T 770~4200 1631 [23]
Ly Py 555.70~33690.20 6755.25 [24]
N P 84.3~2248.1 899.6 [25]
Kl 35.94~2 032.73 940.61 [26]
7KW 7.23~114.30 40.98 [27]

JE I AT 413.00~2 748.81 949.56 [28]
R 2.6~78.1 19.4 [29]
VA T 3 572~4235 1966 [30]

L5 T A AN AT 9 LA, AR 1 1T 980 91 B 3k vl 9
TR SZ TR P IR 22 P4 57 K (R LT i T2 1
IR SV RTINS L BB/ RC NI ¥ i PN & e
AP 2 S i TN IR T Rl A
PR i I 3l T 9T e, AU 8 i P e AT
A DX PRI TRTUAE, SR N T IV A g b 2
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Fig.2 Constitution of PAHs in surface sediments
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Table 4 Factor eigenvalue and variance contribution rate

(5K FRAILAE 7 225K (%) FBU5 ZTTHRE (%)
1 7.981 49.879 49.879
2 3.649 22.805 72.684
3 1.341 8.381 81.065
4 1.115 6.968 88.033
5 0.693 4.333 92.366
6 0.487 3.046 95.412
7 0.343 2.146 97.558
8 0.283 1.766 99.324
9 0.077 0.482 99.806
10 0.019 0.116 99.922
11 0.007 0.046 99.968
12 0.004 0.027 99.995
13 0.001 0.004 99.998
14 0.000 0.002 100.000
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Table 5 Factor load matrix

L3 : AT
Hy1 BWr2 W3 W14
2%(Nap) -0.073 -0278 0.659  0.587
JEH(Acy) 0.098  0.839 -0.003 0.305
J&(Ace) -0.009 0758 -0.352 043
i (Flu) -0.027 0787 026 0235
3E(Phe) -0.286 -0.55 -0.471 0292
H (Ant) 0.22 0.77  0.079  -0.027
B¢ (Flt) -0.046 0463 0503 -0.539
tE(Pyr) -0217 -0.713 0453 0235
#If a B (BaA) 0.958  0.048  0.119  0.043
JE(Chr) 0.986 -0.055 0.064  0.035
It b 9¢E (BbF) 0.993  -0.087 -0.037  0.03
I k 9 H(BKF) 0992  -0.11 -0.028 -0.003
It a tE(Bap) 0986  -0.06  0.036  0.049
EiJf 1-2-3-ed H(InP) 0.993  -0.106 -0.028 —0.004
T ZEJf ah E(DBA) 0.993  -0.067 -0.038 —0.01
2 3F ghi JE(BghiP) 0.991 -0.101 -0.061  0.001

& 4. 5 W] UL, PAHs JE#k o K280 40, 3
AT 4 AR 7 SRR T T 22 (1) 88.033%. A
1 (2 AT N 49.879%, F %4 BaA. Chr. BbF. BKF.
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Acy A3 AR AT G 25 EAr BT AR T8
TS TR IR P v 22 3805 a5 e Rls = BN
PRI BB AT AR AN 58 A A RE.
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Table 6 Threshold and evaluation result of sediment quality

guidelines and quality standard

InEE KR AE 5 TR PAHS J5t
I ARiE

VIR
oAl s
ERL ERM w
(ng/y)  (ng/g) (ng/g)
Nap 160 2100  0-88628 17 35 120 390 1200

UUR) i B HE
PAHs

REL TEL OEL PEL FEL

Acy 16 500 16.36~81.65 3.3 5.9 30 130 340
Ace 44 640  15.59~189.37 3.7 6.7 21 89 940
Flu 19 540 0~43.48 10 21 61 140 1200

Phe 240 1500 13.55~3257.09 25 42 130 520 1100
Ant 85.3 1100 0~105.14 16 47 110 240 1100
Flt 600 5100 0~1228.77 47 110 450 2400 4900
Pyr 665 2600 0~112.28 29 53 230 880 1500
BaA 261 1600 15.05~14543 14 32 120 390 760
Chr 384 2800 0~130.48 26 57 240 860 1600
BbF - - 14.91~363.07 - - - - -
BKF - - 0~129.69 - - - - -
Bap 430 1600  1.94~110.11 11 32 150 780 3200

DBA 634 260  814~3922 3.3 62 43 140 200
InP - - 867-12332 - - - - -
BghiP - - 19-17716 - - - - -

TR R
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2.4.2 B R{E L (risk quotients,RQ)  H it 2 5K
RQ = EXP/TRV 5,20 EXP b 558 (ng/g),
TRV N #1452 (ng/g), 0 L — 21 PAHs BI{H
B Y W E i (Consensus—based threshold effect
concentrations, TEC), H A% (& W3¢ 75342 )1 T3
ST PAHs RSB a0 7 Fros,RQ>1 &
WA B AT A 1 A 2 RS AR s 43 A &5 SR AT
JEY) Acy. Ace. Phe. Fla KUSHREIEIAT 1,
U B IX £ LA PAHS Ab - rp 8595 By, n] i il — i RE
9 A 2 KU, 7 2t — 2D i 50 KU IX ¥ BR 400, 28 HY
B BRI Gz i SR mg

RT7 REMRYF PAHs KK HE{E
Table 7 Risk quotient of PAHs in surface sediments

PAHs TEC(ng/g) EXP(ng/g) RQ
Nap 176 57.80 0.328
Acy 5.87 42.14 7.179
Ace 6.71 86.71 12.923
Flu 77.4 5.84 0.075
Phe 204 1207.76 5.920
Ant 57.2 31.92 0.558
Flt 423 518.82 1.227
Pyr 195 23.70 0.122
BaA 108 35.97 0.333
Chr 166 11.99 0.072
BbF n/a 42.51 -

BghiP 170 15.05 0.089

DBA 33 10.85 0.329
BaP 150 15.32 0.102
InP 200 15.83 0.079

R T
3 #Hig

3.4 HTTEIE AT R JE DR ) PAHS &%
=LY 767.35~3961.53ng/g, T-¥4{H 4 2129.86ng/g,
AE S 9B FRAREY IR B, DI h 2 I DT e
LA 3 FR. 4 36, 5 R0y 3 5 g A Al A iR
PUAR BB 1 T AT R IR DI ) PAHS
TR TR E K.

3.2 WA AR & A TR ) PAHS
YT R BRBE S, 7 75T T DR A5 A ) AN
3.3 RNV X TG A A 23 A AR )1 T 3R R DR
PAHSs A4 KU (1) 45 R 7~ Nap. Acy. Ace. Flu,
Ant. Fla Kyl &5 25T ERL KT ERM, & 70K A
MR ZYORYITh Phe & &I ERM, TR TR AR

YEL(SQSs) 7 Myt i) PAHs 7 245 KUK &5 SR 1,
Nap. Ace ¥l 7E PEL 5 FEL 2 [a],Phe # il
=T FEL #2878 Nap. Ace. Phe V54 n e L4t
T8 G b DA 2 XU

S X LR

[1] #rz,8 AT 75,55 AR B2 5 05 1R 1075 YRR iE 5

RIRAPAE (1] BREERLEITSY, 2018,31(01):61-69.
Han X Y, Chang Sh, Fu Q, et al. Pollution characteristics and risk
assessment of polycyclic aromatic hydrocarbons in Qingyuan section
of Beijiang in flood season [J]. Environmental Science Research, 2018,
31(1):61-69.

[2] Abdel-Shafy H I, Mansour M S M. A review on polycyclic aromatic
hydrocarbons: Source, environmental impact, effect on human health and
remediation [J]. Egyptian Journal of Petroleum, 2016,25(1):107-123.

[3] Mirza R, Mohammadi M, Faghiri I, et al. Source identification of
polycyclic aromatic hydrocarbons (PAHs) in sediment samples from
the northern part of the Persian Gulf, Iran [J]. Environmental
Monitoring and Assessment, 2014,186(11):7387-7398.

[4] Mirza R, Mohammadi M, Faghiri I, et al. Source identification of
polycyclic aromatic hydrocarbons (PAHs) in sediment samples from
the northern part of the Persian Gulf, Iran [J]. Environmental
Monitoring and Assessment, 2014,186(11):7387-7398.

[5] Bozlaker A, Muezzinoglu A, Odabasi M. Atmospheric concentrations,
dry deposition and air-soil exchange of polycyclic aromatic
hydrocarbons (PAHs) in an industrial region in Turkey [J]. Journal of
Hazardous Materials, 2008,153(3):1093-1102.

[6] Yang Z, Feng J, Niu J, et al. Release of polycyclic aromatic
hydrocarbons from Yangtze River sediment cores during periods of
simulated resuspension [J]. Environmental Pollution, 2008,155(2):
366-374.

[71 & L 7R Sl T UKk PAHS 9 BUT A TS
[0]. HEFEFRE, 2018,38(8):3094-3103.

Xu H, Wang Q, Hua D W, et al. Sediment-water diffusion of PAHs in
Wuhu city, China. [J]. China Environmental Science, 2018,38(8):
3094-3103.

[8] e, Bt e, M AR 4, 55 AR Pl Yo 3 o 22 A D Je B0 YR A K
FORWE [7]. FBERI, 2012,33(12):4226-4236.

Zhou J Ch, Chen Zh L, Bi Ch J, et al. Pollution characteristics and
sources of polycyclic aromatic dydrocarbons in urban rivers of
Wenzhou city [J]. Environment Science, 2012,33(12):4226-4236.

[9] ABAZEIR U, ARG, 55 FR AW TR T PAHS ¥4 18] 43 A7
TR SR (1], AFRERE A4, 2015,34(2):345-351.

Zhao X Q, Yuan X Y, Li T Y, et al. Spatial distribution, toxicity and
source analysis of PAHs in sediments from rivers around Taihu lake [J].
Journal of Agricultural Environmental Science, 2015,34(2):345-351.

[10] Brwedy,Bn  fe, XG5 HR R U b B <G JR A 22 3R 07 e ) 43
Ay RIS BB VEAS (7], EFR R, 2016,36(4):1198-1206.
Duan X Y, Yin P, Liu J Q, et al. Heavy metals and polycyclic aromatic
hydrocarbons in surface sediments of Luan River estuary: distributions,
sources and ecological risk assessments [J]. China Environmental
Science, 2016,36(4):1198-1206.

[11] Hamid N, Syed J H, Junaid M, et al. Elucidating the urban levels,
sources and health risks of polycyclic aromatic hydrocarbons (PAHs)

in Pakistan: Implications for changing energy demand [J]. Science of



SENTAAE: HITTWRA . RO PAHS 75 B IE A XS PP

2209

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

The Total Environment, 2018,619-620:165-175.

sk UL R KA DRI L RO A0
AR PEAT [D]. b ntAbsRtAgm ok, 2017.

Zhang X. Distribution, sources and risk assessment of polycyclic
aromatic hydrocarbons in water,sediment and soil in different seasons of
the Yellow river basin [D]. Beijing: Beijing Jiaotong University, 2017.

A BN A RIS T PAHs V5 B4R B oA He KU PR
[D]. 2H:22 00 K2, 2017.

Li Y. Pollution characteristics and health risk Assessment of PAHs in
different environmental media in Lanzhou city [D]. Lanzhou: Lanzhou
University, 2017.

EOCEK U8,A T 0T 5 U RS K AR T 2 R 07 R YRR ok
PP (1] TR AR ST, 2015,33(5):201-206.

Wang W Y, Zhang J, Li X F, et al. Characteristics and sources of
polycyclic aromatic hydrocarbons pollution in water of Xi'an outskirt
region [J]. Agricultural Research in Arid Regions, 2015,33(5):201-206.
(PRGN 52V SUS T TR Su U 22y I REN WAt P A I
[D]. LA RIMTE K, 2017.

Xu J. Study on the effect of Shanghai rapid urbanization on sediment
evolution of polycyclic aromatic hydrocarbon [D]. Shanghai: East
China Normal University, 2017.

Cao H, Chao S, Qiao L, et al. Urbanization—related changes in soil
PAHs and potential health risks of emission sources in a township in
Southern Jiangsu, China [J]. Science of The Total Environment,
2017,575:692-700.

ERIE F R A BT R R RS 7R Rk
WSS (3], EFREERNE, 2018,38(6):2253-2263.

Hua D W, Wang Q, Xu H, et al. polycyclic aromatic hydrocarbons and
black carbon in surface soil from traffic area inWuhu, china [J]. China
Environmental Science, 2018,38(6):2253-2263.

BIHL A R, S ARP R R A X R R h 2 307
JEOATHERAL [7]. AR FRFERI AR, 2014,33(11):2136-2142.

Li T Ch, Li W, Yuan Ch Y, et al. Distribution of polycyclic aromatic
hydrocarbons in surface soil of Yinchuan plain and surrounding areas [J].
Journal of Agricultural Environmental Science, 2014,33(11):2136-2142.
FHORAR, T, 4% A5, 558 AR)ITTR PMps Al PMyo th 2 307421
TSR [J]. BURTABIEE 2%, 2017,44(20):3672-3676.

Tian D N, Ding R M, Cai Q, et al. Pollution characteristics of polycyclic
aromatic hydrocarbons in atmospheric PM, s and PM in Yinchuan city
[J]. Modern Preventive Medicine, 2017,44(20):3672-3676.

Baumard P, Budzinski
hydrocarbons in sediments and mussels of the western Mediterranean
sea [J]. Environmental Toxicology and Chemistry, 1998,(5):765-776.
T BB X, S 2 S0 T B S | SO I K B A AT ST (9] A IRGS
i1, 2004,(7):31-32.

Fang Sh X, Liu H F, Shi Y W. Study on water resources utilization of

H, Garrigues P. Polycyclic aromatic

Yellow river irrigation district in Ningxia [J]. Yellow River, 2004,
(7):31-32.

T SCHELT7 K, 28 R 5 BU IR _E AR R B ORI 2 305 T
ERRAE L SR UE ST MRS KSR (], FEEAL %2, 2017,36(2):
420-429.

Wu Y G, Fang B X, Li Y Ch, et al. Occurrence of polycyclic aromatic
hydrocarbons (PAHs) in surface sediments from Hangbu-Fengle river:
Pollution characteristics, potential source and risk assessment [J].
Environmental Chemistry, 2017,36(2):420-429.

B AED A ARIEIN, A5 ORI B I AR E TR PAHS (¥
I3 RS K PEAT [J]. TR EEREER, 2017,37(3):1162-1170.

[24]

[25

[26

[27]

[28

[29]

[30]

311

[32]

[33]

Kang J, Hu J, Zhu Zh Zh, et al. Distribution, source and risk
assessment of PAHs in surface sediments fromTaihu lake and Its
surrounding rivers [J]. China Environmental Science, 2017,37(3):
1162-1170.

B skl TR IR SR S B L T TR b 2 35
b SRR B A AR [7]. HBERH, 2018,31(3):50-56.
Hu W, Zhang H T, Zhang Y M, et al. Distribution characteristics,

JEOM A

sources and ecological risks of polycyclic aromatic hydrocarbons in
urban rivers of Maanshan City [J]. Environmental Technology,
2018,31(3):50-56.

R TURE, S 0E VR 0 20 6 55 AR N I ORI h Z IR 05 R oA, ok
PRI [7]. HH EEREERLE, 2010,30(12):1670-1677.

Chen W F, Ni J Zh, Yang H Y, et al. Distribution, sources and
ecological risks of PAHs in inland river sediments of Fuzhou City [J].
China Environmental Science, 2010,30(12):1670-1677.

& N IPN BT N =R i B =T L/ B NS LE 42 e U F
Al RIS ABE PR [T]. FREERFE, 2017,38(1):170-179.

Zhang J Q, Hu T P, Xing X L, et al. Distribution, source and risk
assessment of polycyclic aromatic hydrocarbons in surface sediment
and water from Daye lake [J]. Environmental Science, 2017,38(1):
170-179.

FER WL 3 B, A5 T I MK R R Z VI PAHSs 73
Br 5 R PEAS (7). FREERE, 2015,36(1):179-185.

Chen Q M, Huang Q, Liao Zh N, et al. Analysis and risk assessment of
PAHs in surface sediments of Xinglin bay water system in Xiamen [J].
Environmental Science, 2015,36(1):179-185.

BB, E P, BRARAR, A5 i O S L AR Y PAHSs M ARHIE S
R [J]. P EPEERLE, 2015,35(11):3414-3421.

Jia J P, Wang X P, Bi Ch J, et al. The distribution characteristics of
PAHs and the influencing factors in Dishui lake and crucian carp [J].
China Environmental Science, 2015,35(11):3414-3421.

Hu L, Shi X, Qiao S, et al. Sources and mass inventory of sedimentary
Gulf of Thailand:
Implications for pathways and energy structure in SE Asia [J]. Science
of The Total Environment, 2017,575:982-995.

Kanzari F, Syakti A D, Asia L, et al. Distributions and sources of

polycyclic aromatic hydrocarbons in the

persistent organic pollutants (aliphatic hydrocarbons, PAHs, PCBs and
pesticides) in surface sediments of an industrialized urban river
(Huveaune), France [J]. Science of The Total Environment, 2014,478:
141-151.

Ma W, Li Y, Qi H, et al. Seasonal variations of sources of polycyclic
aromatic hydrocarbons (PAHs) to a northeastern urban city, China [J].
Chemosphere, 2010,79(4):441-447.

gk WLV R R T R B YRR T 2 BT R TG QR AE
B REE T []. IR, 2014,34(1):253-258.

Zhang M, Tang F L, Wu Zh X, et al. Pollution characteristics and
ecological risk assessment of polycyclic aromatic hydrocarbons in
surface sediments from Qiandao lake [J]. China Environmental
Science, 2014,34(1):253-258.

Weinstein J E, Crawford K D, Garner T R, et al. Screening-level
ecological and human health risk assessment of polycyclic aromatic
hydrocarbons in stormwater detention pond sediments of Coastal
South Carolina, USA [J]. Journal of Hazardous Materials, 2010,
178(1-3):906-916.

TEB BT : 3o B (1994-), 22, 3 5 b Pl A, 7 B BE R L 9 2,
TERFEIT [0 R IREES Y 40T R FR B T AL 2R



