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Distribution Characteristics and Sources of Polycyclic Aromatic Hydrocarbons in Surface Soil
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Abstract The concentration and composition of 16 polycyclic aromatic hydrocarbons PAHs on the US EPA priority pollutant list in surface
soil of Nanchong were determined by gas chromatography GC . The source of PAHs contamination in surface soil was also diagnosed by us—
ing PAH isomer ratios. The results showed that the concentration of PAHs in all soil samples from ten different function area were between 9.1
and 2 269.1 pg-kg, and the pollution in industrial area was more serious than that of in agricultural and residential zones. In industrial area,
the rule of PAHs content in soil was four-ring>two-ring >three—ring >five—ring >six—ring, while in agricultural and residential zones it was
two-ring >three—ring >five—ring >four-ring >six—ring. Compared PAHs contents in soils with other regions reported, the degree of PAHs pol-
lution in the areas was at medium level. Coal and wood and fossil fuels combustion were the dominant sources of PAHs in the areas, and ben—
zo a anthracene and phenanthrene were major PAHs pollutants.
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1
1.1
GC-14B Shimadzu
FPD 7ZB—MultiResi—due—1
30 mx0.25 mm i.d. 0.25
pm J&W Scientific
GG17
- AS20500A
ESJ180-4
3 Bedford
1.2
16  PAHs Naph .
Acel . Acen Fluo . PhA . An .
FIA . Py . Chry . a BaA |
b BbF . k BkF . a
BaP . 1 2 3—cd In123—cdP . ah
DahA | ghi BghiP 200 mg*
L, Supelco o
3
o . 150 °C
1.3 N
1.3.1
PAHs
10
1 ., 2007 7—9 0~
30 cm 10 mx10 m 5
4~5d 80 20 C
1.3.2
50¢g 20¢g
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Table 1 Characteristics of the different soil sampling sites

Al
A2
A3
A4
AS
B1
B2
B3
Cl
C2

Na,S0, 400 °C 4 h 2.12 pg
100 mL
VIiV=1:1 | 60 C 24 h,
2 mL 10 mLL
50 mL

mL 5 1 mL

Smin, 15mL 3

5 mL / VIV=
7:3 50 mL

5 mL 4 C
1.4
280 C
99.999% 20 mL-min™,
60 °C 1 min 15 C *min™ 260 C
min 1 °C+min™ 270 C 1 min
2.5 C+min™ 300 C 3 min
FID 320 C, 1 pL,
. 16
PAHs RSD 0.1%
RSD 6.9% 1t
o 0.002 7~0.003 4 pg-kg™
70.5£5.8 %~ 99.6+3.4 % o
Acel [ Acen  Fluo

0.1
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pe ke PAHs . C2>C1,
76.4%+5.6% Wilcke W
B A5 PAHs
2
2.1 PAHs ., C2 (1
2 BkF PAHs C2 PAHs
10 - A4 A3 C1 o
13 PAHs o PAHs >
B1 13 PAHs PAHs °
“ 7 N PAHs
5 PAHs PAHs 5 1
B3 7  PAHs o A1.A2 PAHs
AS 10 PAHs B2 (C1.C2 N AS
128 9 PAHs o
PAHs Acel Fluo,PhA  An A1 A2 A3 A4 PAHs
-PAHs 10 Al PAHs PAHs 40.1% .
AS PAHs 2269.1 PAHs A2 A3 A4 PAHs
peg ke Cl1 PAHs 90.6%.77.3% 42.9%. PAHs PAHs
9.1 pg kg™, N > > > >
PAHs A5, PAHs
A2 A3 PAHs PAHs 68.1% Al .
Cc2 PAHs 93.0% A2 .85.1% A3 70.4% A4 . A2
.10 PAHs BaA PAHs 88.3%
A5>A3>A2>A4>A1>B1>B3>B2> PAHs 98.0%, 4
2 PAHs pg-kg!
Table 2 Concentration of the individual PAHs in the different soil sites g-kg™
Comp. Al A2 A3 A4 A5 Bl B2 B3 C1 Cc2
Naph 3.6+1.6 3.9+1.0 1.8+0.8 6.6+1.2 ND 7.3+1.8 8.3+2.3 6.6+2.0 ND 0.8+0.6
Acel 29.5+5.7 4.6+2.1 12.2+2.3 19.6+6.3 14.5+2.4 3.8x1.1 0.6+0.1 42423 1.4+0.7 1.1+0.7
Acen ND 16.5+6.8 56.9+9.6 97.9+9.2 133144323 28.849.0 1.7+0.6 2.6+0.9 1.5+0.6 2.9+1.3
Fluo 139.8+31.2 5.6+1.2 41.6+6.4 59.2+5.7 35.8+10.4 1.1£0.3 1.2+0.6  7.1x1.8 1504  44+2.1
PhA 96.9+21.3 14.6+5.4 123.9+31.2 19.4+10.5 147.7+24.4 1.5£0.5 6.4+24  7.1+2.1 0.7+0.4 1.8+1.0
An 3.0+1.3 54.4+6.2 11.2+1.2 68.3+8.6 41.0+£10.0 1.7£0.5 6.0+2.6 2.6x1.0 2.8+1.0 1.3£0.9
FIA 5.0+2.1 10.1£3.3 64.7+£7.2 18.6+6.1 11.3+£3.8 0.6+0.2 2.1+0.9 ND 0.4+0.1 0.4+0.2
Py 54.8+8.8 ND 67.1£6.1 103.3+£23.2 96.8+8.6 1.6+0.8 1.5+0.8 ND 0.2+0.1 0.3+0.3
BaA 76.3+7.9 1 120.5+69.9 1 025.9+98.5 173.1+32.1 559.3£39.5 5.6£1.2 0.6+0.1 ND ND ND
Chry ND ND 15.7+7.2 9.8+2.1 29.1+12.6 4.8+1.8 ND ND ND ND
BbF 116.8+£31.7 22.4+11.0 6.7+1.1 ND ND ND ND ND ND ND
BkF ND ND ND ND ND ND ND ND ND ND
BaP ND ND 12.1+£5.2 8.7+0.9 2.2+0.2 ND ND ND ND ND
In(1,2,3-cd)P ND ND ND 21.9+6.4 ND 7.9+2.4 0.7+0.2  11.4+3.3 ND ND
D(a,h)A ND ND 2.2+0.8 61.0£10.6 ND 7.2+2.4 6.2+1.3 ND ND 1.0£0.4
B(g,h.i)P 91.8+12.3 9.3£3.3 ND ND ND 3.0+1.1 3.1+1.4 ND 0.6+0.3 ND
> PAHs 617.5£123.9 1261.9+110.2 1 442.0+287.8 667.4+122.9 2 269.1+114.2 74.9+23.1 38.4x13.3 41.6x134 9.1+3.6 14.0+7.5
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Figure 1 Percentages of different rings PAHs
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Table 3 Comparison of PAHs in soils with other regions 2 55.0
reported pug-kg” 2.0 An FIA 2
Ipg-kg! 3.7 0.4 Naph.BaP  Inl,2,3-cdP
3.390~5 650 [11] BKF
ND~2 790 [12]
372.6~1 256.9 [13] ’
467~5 470 [14] 2.3 PAHs
1 347~3 884 [15] PAHs S
199~5 190 [16]
546~1 400 [17] o
168~595 [18] o An/ An+PhA
0.83~14.41 [19]

FIA/ FIA+Py ,
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Table 4 Pollution assessment of 10 PAHs in different

surface soils of Nanchong

/ng-kg!
Naph 15 —
PhA 50 A1,A3 A5 2.0
An 50 A2 A4 37
FIA 15 A3 A4 0.4
BaA 20 A1 A2 A3 A4 A5 55.0
Chry 20 AS 0.5
BkF 25 ND —
BaP 25 —
In 12 3-cd P 25 —
BghiP 20 Al 3.6
An/ An+PhA <0.1 PAHs
PAHs An/
An+PhA >0.1 PAHs 2301 - F1A/
FIA+Py <0.4 PAHs FIA/
FIA+Py >0.5 PAHs N
0.4 <FIA/ FIA +Py <0.5
PAHs (24251 2
PAHs An/ An+PhA FIA/
FIA+Py o 10 PAHs
An/ An+PhA 0.03~0.80 0.47
FIA/ Fl1A+Py 0.08~0.90 0.49,
Pyrogenic
2126
PAHs °
Petrogenic Pyrogenic E
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Figure 2 PAHs ross plots for the ratios of All/( An+PhA ) vs. FIA/
(FIA+Py) in the surface soil in Nanchong
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