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Contamination Status of Polycyclic Aromatic Hydrocarbon in Topsoils of Liao River Basin
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Abstract: Soil is the storage pool and transfer station of polycyclic aromatic hydrocarbons (PAHS) in the environment. Concentrations and
spatial distributions of PAHSs in the topsoil (0~20 cm) in Liao River basin, the important industrial and mining areas of Northeast China, were
investigated. Results showed that soils in Liao River basin had been contaminated by PAHSs to some degree. The concentrations of total 16
PAHSs (TPAHES) listed in the USEPA ranged from 285 wg-kg™ to 8 347 ug-kg™, with the average of 2 292 wg-kg™. And the concentration of
TPAHS in the city zone especially for Shenyang and Fushun was high, but were relatively high and low in the suburban zone and the remote
county zone, respectively. The percentage of high molecular weight PAHs (n=4) of TPAHSs in Liao River basin topsoils was 65.2%. Based on
the soil quality standard of Netherlands, 10 out of the USEPA 16 PAHs in the topsoil of Liao River basin were evaluated, suggesting that sev—
eral PAHs exceeded the standard thresholds. Phenathrene (Phe) and fluoranthene (Fla) concentrations widely exceeded the environmental
standard by 100%, with chrysene (Chy), anthracene(An), and naphthalene (Nap) as the next. The main source of PAHs contaminants in the
Liao River basin was from combustion and traffic exhaust.
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(a) 4 (BaA) 88.9% . Ji (Chy)101.8%,5 R[5 3 (b)
¢ 14 (BbF) 83.2% . £ Jf (k) 2% & (BKF)84.9% . 4 Jf
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Table 1 Basic information of sampling sites and TPAHSs concentrations in surface soil of Liao River basin

e R S X IR+t A 3 SR By MBS 2=/% pH 1 TPAHs 7 fit/ugkg™
SP028 BT B Ak m Kb+ 0.65 6.63 302
TL115 BRikmispx A m g 1.16 6.32 1389
TL151 BRUSTH IR ACH . FRi Feg 1.18 5.69 771
TL200 BR0A L Db e 2.09 5.69 1498
LY022 FRGU T DX 33k 117 b e 2.61 6.85 7019
LY004 PRBA T AT A Fege 1.37 5.7 2049
LY030 B T K 1 DX 3 11 Frsge 2.46 7.69 8347
LY031 SRR R X K2Rl i g 271 7.65 7517
LY041 SRR AR IR 5K A Fsg 1.76 6.18 2394
LY038 PR T RB A g 0.94 5.54 1645
LY040 PRBA T AT A Feg 151 5.78 1467
FX136 PRBAH R TR LR i 0.54 8.3 428
TEO017 BT X 4k T s 1.60 7.36 2937
AS039 N T R L B i 1 0.77 6.87 1884
AS144 Bl G Bm B+ 0.67 6.78 285
AS210 33 B0 TR 9§ P AR T IKFE A 0.90 7.93 784
FX004 BHE S aecH R+ 0.32 8.05 1538
FX096 B s B Abhix (R 0.90 6.30 1328
YKO027 L qmpayiit: viqt KFE+ 0.99 7.23 1360
YK022 E=AmBTRT DN A m g E| gL+ 0.74 8.63 893

T ASRME, Edwards 2545 H TR -1 PAHS 8 #FRA, JEH, Phe A Fla AR ARG 500 3 |, bR
ke BAHY A R B AR K, RIL, TEIs YRR 3 S 100% 5 JLURJE Chy An Fl Nap, #4555 510
o PAHs R AT RE S R K, Jones S5 R8 75% .65% 1 55%; 4% 5 Fl PAHs ( BaA \BaP BkF .
TE R B i (3 [ R 0 EHE 2 PAHS B 7 BgP FI 11P ) HibR I Ky 40% ., (HISTE R, 1X 5 b
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e (éj\j'?ﬂ]iﬂ 5190 ng-g* F13077 ng-g+). ﬁ%ﬁf%, Table 2  Assessment and remediation standard of

TE 1R e Tl % B I oA A (Ml X , %W@i\ H ) A PAH-contaminated soil in the Netherlands
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Table 3 The multiple exceeding Netherlands standard thresholds of 10 PAHSs in each sampling site of Liao River basin
P PAHS 5 {54
Nap Phe An Fla BaA Chy BkF BaP BgP 1P
AS039 4.4 18* 2.4 26* — 2.5 0.1 0.1 0.2 —
AS144 — 2.1* 0.2 3.1* — 0.8 0.3 05 0.6 0.4
AS210 5.3* 7.5 0.8 7.1* — 0.8 0.1 0.1 — —
FX004 5.5 15+ 1.3* 2% — 1.3* 0.1 0.1 — —
FX096 1.8* 13* 1.5 18* 1.0 1.7+ 0.2 0.2 0.3 —
FX136 — 4.3 0.6 4.4 0.2 0.6 0.1 0.1 — —
LY004 4.4 13* 1.9* 24* 2.0* 5.1* 1.6* 2.5 2.6* 2.3
LY022 — 15+ 2.1* 86* 23* 43 11* 18* 23* 21*
LY030 — 19* 2.8 104* 29* a4+ 12+ 20* 30 26*
LY031 5.5 24* 3.0* 105* 19* 18* 2.1* 23* 25* 20*
LY038 1.0 12+ 1.3* 18* 2.0* 3.0* 1.1* 2.2 2.3* 1.6*
LY040 — 4.8 0.6 15+ 4.0* 8.1* 2.4 3.8* 4.9* 3.7
LY041 2.2 12+ 2.1* 29* 5.0* 4.3 3.1* 5.1* 6.3* 4.3
SP028 — 3.0 03 3.7 — 0.6 0.1 0.1 0.2 0.2
TEO17 — 14* 2.1* 43 6.0* 14* 3.5 5.3* 6.8* 5.0
TL115 7.0* 13* 13 15+ — 2.1* 0.3 0.4 0.6 0.4
TL151 — 5.8* 1.0 12+ — 1.6* 0.3 0.4 0.7 0.6
TL200 6.1* 14* 1.6* 15+ — 1.8* 0.3 0.3 0.6 1.0
YK022 7.9* 8.4* 0.9 8.0* — 0.6 0.1 0.1 — —
YK027 2.3* 13* 1.7+ 19* — 1.4* 0.2 0.2 0.2 0.1

T R - "RR % PAH TE S 35 AR T R " FoR AR

VL BAT X A BAPRNTHT X ) 49 v N R b
FEECEA TN , Fla (BFR R ™ (PR 29
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Py/BaP i 1 ~ 6 /Rl I5 YL IR, <1 FoRBERMA 615
YL ; BaP/BgP Ay 0.3 ~ 0.44 F /8315 YL I, 0.9 ~
6.6 RIS YL R

LA LRSS ERME , 1L ER ) 1
B PAHSs T35 YL T5 2N R be TS YL IR RN A 15 YL il
PG YA — E A E S o X T95 Y™ A L B i X
(LY004 ~ LY041 ) ST X 3255 YL i Ay ik be s,
HU R AR, x5 Tl XAl R R AR 1R 1ok

TH PR B AR o [RI B, S b X 30k T Ak /K e 4838 %%
BRERSHICR B K. BRI, PAHs 15345 1)
XA AR ek 7 38 PAHSs W ) E X AL E .
FEAE T X AR EL M IX , PAHSs 75 447K S A ARAR R UK
DX, Hys Yelsbe T R BB IR F sl s, 86 4
TS YR, T EULRH R, B 56 FL A AR
S, HAEZE I LA - PAHSs (9 EZORIE.
SE b, AL 3 PAHS T YRR BRI B 52
WEERZA A Tk T fE e —E G YR Bl T
AWFFERFEBERATRR, ARBEXT MRS T 7853 S e,
FEX 7 TS R T2 IR AR Y

3 it

I k2% 2 - 398 v B3k A7 AF PAHSs V5 44 Rl
W PRIANER M T X A PAHSs T4 E X, U
HOR U A AT T X 69 PAHSs 15 L 5 ™ 8, 5 245
TSI FAESE 2 A S . & T
B A PAHSs 15 4R R L IX, 328 25T X L Xy
PAHs 75 ¢ IARME X . #EANTI A PAHs 15 44k
8 B R R BRSSP, AN A XY PAHSs SR TEA
FAATR] itz b X A= 36 PR A A6 2 — 5 B TRk o
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