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Pollution Characteristics and Seurce Apportionment. of Polycyclic Aromatlc

Hydrocarbons in Soils of Shenyang North New Area. | | 4

|
LI Jia-kang' , SONG Xue-ying'“, WEI Jian- blng , WANG Ying-yi’, LI Yu- shllang , ZHENG Xue- hao
(1. Key Laboratory of Reglonal Environment and Eco Remedlatlon of Ministry of Educatloﬁ Shenyang Uan(—“‘I‘%lty, Shenyang 1.10044
Chma "2} School of Pharma( eutical Science, Southwe Un}_yéirsny, Chongqing 400715 China) i -4

Abstract: Topsoﬂ.-(O 20 cm) samples (@ = 10-1) m.S dlfferent land use types in/ Shenyang North New Area (SNNA) Shenyang,
China jwere collécted using the uniform grigd layout fhethod tf Anvestigate the spatial dlsﬁlbutlon chala( teristics, composition spectrum,

and sgurce analysis of 16 polycyclic aromatic hydrqtdrbogls (PAHs) listed as priority ‘pollutants by the Environmental Protection Agéncy
of lhe Unlt(:d States. [Results showed that jthe total oﬂhcen{ration of the 16 PAHs ( z PAHs ) in @0115 of SNNA ranged from 123.7
ng* kg "o 932. 5 pgrke ] ¥.“The PAH compolients ‘wgte mam'ly deminated by 3-ring and 4-ring PAHs, of which the proportion of 3-
ring PAHs was the highest. The spatial dlstrlbutlon of the~ Z PAHs concentration was obvious, showing a decreasing tendency from

south to ,north and from east to west. In the five soil types, the average concentrations of the E PAHs were relatively higher in the

urban green space and the artificial forest, followed by the vegetable land, while the total PAH concentrations in paddy fields and corn
fields were relatively lower and had no obvious spatial distribution differences. Source apportionment results studied using characteristic
ratio analysis and factor analysis/multivariate linear regression showed that the main sources of PAHs in the topsoil of SNNA were mixed
sources. Industrial coal combustion and motor vehicle exhaust were the main PAH contributors, with a combined contribution rate of
79.6% . The oil spill and coke oven contribution rate was about 16. 2% , and the biomass fuel combustion was about 4. 2% .

Key words: Shenyang North New Area; soil; PAHs; spatial distribution; source apportionment
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Fig. 1 Location of sampling sites in Shenyang North New Area
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B3 WK, BRI, e 25 ROk 4R 2R T,
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JENTAE AR IR B A B RR A . TCoK B R &M (= 20 1
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(A InP) AWML K 254 nm | fi7 58 4 nm . ST,

WK 360 nm 459 100 nm; FLD ﬁ@ﬂ%ﬁ}%{(#’j
W 1P SHGH A 15 Fift i) Wt ¥4
% 1 (PAHs PIEHIZEE (FLD) BRKE IR
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Cri I P BT T I Ty
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J R R UE 5 4 . DA 0 1 R B B T e o
HMPRIL VSRS &, FERTR ML, XSe
Ty R B | PR e IS P R L AR SR
GUATTIE, M7 T RS H, bea [,
FEROIAR DR I . AR S o R e, A
FE 10 A HSEEESY, I 1 YR PAHSs IR FRAERE S LA
HEW e PE, FERE RN 20% . 45 KW, 16 F
PAHs Tt & W H9 b5 E h A O R 8L r (H KT
0.999, J5 ikt i BRIEEH# 0.1 ~0.3 ng-L™", 16 Fl
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SR FH R T A1 A B A6 TR 0 R Ak - 2 e I 1 3
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1.6 Fdlikbs

fdiFH SPSS 17. 0 8 4%+ PAHs 454 5 & b 47
MM, XF PAHs & & E 17 KT 1/ £ o6 4k
PE RN PAHs 5 25 Y U K 4575 Y U 14 53 ik
R FIH ArcGIS 10. 2 22 R A & 47 B % PAHs 7
vl S
2 #RE5it

2.1 LI PAHs & RHIE AL S5 A LA S
FEVL AL BT X101 A SR BE v, A i 3
USEPA16 Fh {5 PAHs H1 Y 15 B (J& 4 AR B A6
H). WAbE X % £ PAHs B &5 (D PAHs
T, T JEE N 123.7 ~932.5 pg-kg ™' (#£2),
> PAHs S ESEIME R (281.8 £136. 1) pg-kg ™.
b RS A TARHL, SISk KR LA
KH L4 S PAHS & T 47 (29101 =
70.5) . (375.3. 132.6) . (326.77% A9173) .
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5 Py ALK 8 PAHS & AL (523),
VAL X it bl Y PAHS AR i

AT Y T A SR IX S S Ly
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R E R T | Lk B G PARY
B BRI | WA ST kit 13 F 2R A FRIX
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KA | L IX, Pt PAHs 7 2 AH XT3 AIK. BF
FEIX K R K R FH AR vh 43 A T8 s 3l v 1
JEH . X, AN SUE T, S —
FERAY PAHs §7HOF BB Tk HAUKAE H A, A
BEBFSY X K HATZK ARG HH + 48 PAHSs B & T LS
W BT R 4 R K SR 2N
BRsk R, T3Erh ] ae sy B ok H A FEBE
W27~ A4: 1) PAHs, PRS0 1 11 PAHs & & T
R BT K E R EE R bRt + 3% PAHs &
I R T R T A R R A+ | X R
S R AW Db 2 4 T o3 A T AR, Tz
DX oA K el | A S i /N A B AT T R
SR PAHs 19 FZ ST A, AL X 3
> PAHs Fr it 5 HADIRTT | A il XA A — 5 22
S, HEMORBE S 2 EE P > PAHs T EY
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F3 MHXMREXLEH PAHs B8/ pg-kg ™'
Table 3 Concentrations of PAHs in other studies/pg-kg ™"

WFFE X 48k - b ) 28 iy EHIE CER
&M UNIGE S 536.2 [14]
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Table 5 Regression equations of PAHs via PCA
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