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Abstract Elghty#nme soil samples were collécéted from the B-lnleou oil mining area of the Yellow River Delta (including 83 farmland
soil sam}_)les and 6 soil samples from an oil extraction area). A total of 16 US-EPA priority polycyclic aromatic hydrocarbons ( PAHs)
were measured by gas chromatography-mass spectrometry ( GC-MS). Principal component analysis ( PCA) and positive matrix
factorization (PMF ) were employed to investigate potential source apportionment of PAHs in the farmland soil. The total PAH
concentrations ranged from 31.5 pg-kg™' to 1399.4 ug-kg™" (dry weight) with an arithmetic mean concentration of 119. 4 pg-kg™'
The characteristics of PAHs showed that 4- to 6-ring PAHs were slightly dominant in this study area, and most of the PAHs were
significantly correlated (P <0.01), which indicates that the sources of the PAHs had some similarities in this sampling area. Source
apportionment results derived from two different models were similar, indicating that the sources of PAHs were coal combustion,
biomass combustion, fossil fuel combustion, and diesel combustion. The results of the PMF were more detailed, with the following four
factors being identified: gasoline combustion (24.05% ), diesel combustion (6.17% ), low-temperature pyrolysis processes
(60.67% ), and coal combustion (9.11% ).

Key words: Yellow River delta; farmland soil; polycyclic aromatic hydrocarbons (PAHs) ; source identification; receptor models
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Table 1 ~ Concentrations of 16 PAHs in agricultural soils/pg-kg

-1

599 EL T HfH H KR %
Nap 2 2.5~229.3 23.6£35.5 11.6 100.0
Acy 3 ND ~21.8 0.422.4 ND 2.4
Ace 3 ND ~10.4 0.2+1.1 ND 1.2
Flu 3 ND ~22.5 7.124.0 6.4 97.6
Phe 3 4.6~103.0 20.6 +15.3 16.2 100.0°"
Ant 3 0.4~38.3 3.544.2 2.9 100407 |
Fla 4 3.2 2103.3 12.5+11.5 1050 00,0 -
Pyr 4 2.6 +216.3 15.6423.2 | 1.6 100. 0,y
BaA 4 ND~117.5 9.9+12.8 | /& 91 95!-,'—2’# ]
Chr 4 ND'$227.1 12.7£25.2 | 7S 100.0_~ 4
BbF 5 ND 42,57, 15.6x16.4 ¥ 128 5.2 = '
BkF - 5 i) WO EIX 37 3.5:3.2 J1 = 5.4 4 67.5
Bab 5 f 1\5.13’1 ;Qlfl 13.2:14.1 /) 12.0 Q7 G
TedP i 6 < NP 160, g 5.1£12.9/ .. @ND 22.9 %,
DahA [ 5 P ““,‘ND ~j0.7"“ 0.63.0 fr D 3 & :
BehiP 6 J | ND-120.5 5.7+150 J ND 26.5
“Z“T;PAI?’ — 131/5,-1399.4/ o 149.8£153.1 119.4 < —
2 -3 % Pals 4" — 0.8~242.355  55.4:43.2 38.4 —
4 -6 3 PAHs 4 — 11.9~1172.8 94.4 +128.6 70.1 —
1)ND R Akl
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Phe Fl Pyr IR Z., 4334 (20.6 +15.3) pg-kg ™' Al
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+1. ) pg-kg ' PRZHIFRMTE S RIYEKT
BN EEIE, X RIIRZERARZ AT RN
FrEu L R’ 2 BRI 2SR S
FRRAE, FTLAE Y, XA 3 2 ~ 3 SR 3R
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LR 39.2% 5 4 34 5 LB 3.4% ~63.3% ,
54 33.6% 5 5 ~6 T LB 0% ~49.2% ,
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PAHs(4 ~6 3) B &0 94.4 pg-kg™'. LMW/
HMW PAHs A9 HC(H & 0.587, 2B i% X B HMW
PAHs Jy H 4498 2 BE95 L i oy, 3X 5 10 75 B 5
[X 4 ] 39 1) 2 R T5 R (R LA 8L

2.3 AIMIFRIX A H -3 2550 s 23 18] 50 A
iz ArcGIS 10. 6 B AFGe it A e
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e B AR X A e A A R AR R L) AT
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e Tl BEl X Py, SRAFE S 18 F1 36 B Tk el X
1000 myG P ; SRFE S 84 . 88 HI 89 #B2 A1 il T+
SAHALAY O, H D PAHs £ B FEAE 600 ~
2500 wg-kg ™. REES 88 5 68 IR Z I A
et e R I A . SRAE A 88 YA i 2 A T R
DX ERE i, SRR A 68 S 7 S R IX R i 4k 1T 3%
SRR R R DT X Sk A Tl 3% 3h 2L 4852 i 51
Sl A I
2.4 ZIIFIRAS SR KL S A LT AR S A
3 BIRMRS ARZ IR R AH G, 4
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Table 2 Content of PAHs in farmland soils in other areas/pg-kg~

1

WFFE b IX. - HER ZHTFIERI TR SEHIE SCHR
IZRIEMN FEM A H 16 31.5~1399. 4 149. 8 NN
Lifg S Ak 16 24.92 ~1014. 61 192. 83 [24]
BT #H 15 33.44 ~1246 152.4 [29]
TLIR%Ak HLR VAT A H 16 673.6 ~2286.8 1370.3 [30]
VLIRS IR 16 219.5~1628.6 801. 1 [30]
VLIRE % IR 16 93.0 ~266.5 210. 8 [30]
biN- B KL RS 16 45.6~210.9 126.7 [30]
TLIR N A H 15 45.4 ~3703 312.5 [31]
W5 2% A H 15 9.0~2421 152. 4 [31]
3| fEH 16 23.3~2834 236 [32]
i KL AR H 16 50 ~500 — [33]
fili b % Fra ) A 16 130 ~3 920 — [34]
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