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Abstract: Concentrations and composition of 16 polycyclic aromatic hydrocarbons (PAHs) listed for prior control by US EPA were detected by
analyzing 28 surface soil samples from the chemical industrial areas of Tianjin Binhai New Area with a gas chromatography equipped with mass
spectrometry ( GC/MS) . Relative concentrations of PAH compounds with different benzene rings and principal component analysis were used to
identify the possible sources of soil PAHs. The maximum PAH concentration in all the samples was 5991.7 ng*g™", with a mean values of
1185.0 ng*g™". The concentrations of four and five rings PAH components were higher than that of the other PAH components in Tanggu and
Hangu chemical industrial areas, and three rings PAH components were major PAHs in Dagang petroleum industrial area. There is significant
positive correlation (n =28, R* =0.847, p <0.01) between PAH concentrations and total organic carbon (TOC) contents in the soil samples.
Coal combustion was the dominant source of PAHs in chemical industrial areas, while petroleum volatilization and leakage were main
contributors of PAHs in Dagang petroleum industrial area.
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Fig.1 Map of soil sampling sites in Tianjin Binhai New Area
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Table 1 Content of PAHs in different chemical industrial soils of Tianjin Binhai New Area/ng-g™"

DHLIR BHAIK KSR W X

RmRA "5 % FHE ] ¥HE o FHE
* Nap ND ~ 409.4 144.2 91.6 - 612.6 240.5 4.5-175.6 67.1
& Ane ND ~ ND ND ND ~37.3 7.6 ND ~ ND 0.0
% Fl 'ND ~ 106.6 23.0 3.5~68.8 21.6 16.2~31.8 23.1
¥ Phe ND ~ 226.0 70.7 ND ~ 940.9 165.7 45.9~75.4 61.3
3 An ND ~ 163.6 40.0 ND ~ 261.0 81.4 ND ~70.0 32.4
R Flu 4.1~350.6 73.8 28.1~291.4 96.4 11.9~161.9 57.0
B Pyr 6.7~278.6 60.7 19.1~497.6 106.1 6.7~192.6 58.7
#E}#[a]K BaA ND ~ 296.0 52.9 ND ~ 574.1 111.1 ND ~11.8 5.6
] Chr 12.2~ 193.0 64.5 14.6~529.3 134.9 7.9~81.0 30.2
HIHF[bIK BbF 18.6 ~ 467.5 99.9 ND ~ 516.9 130.3 15.6 ~ 145.9 52.6
EH[KIKE BKF ND ~ 412.6 85.8 ND ~ 812.6 116.4 8.1~155.9 46.5
HIH(al BaP ND ~ 359.7 79.3 11.9~371.5 104.3 5.4~120.8 36.8
Bi[123-cd]EE Tnp ND ~ 437.8 89.5 14.5 ~ 306.3 99.6 8.5~110.3 35.9
Z%3#[a,h]& DBA ND ~ 119.5 37.4 ND ~215.8 71.8 ND ~11.5.3 29.1
FH[ghildE BgP ND ~ 147.9 62.9 ND ~ 160.1 93.3 10.9 ~ 128.3 43.7
> PAHs 115.3 ~ 3 368.8 984.7 323.6~5991.7 1587.1 253.0~1451.9 580.0
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Fig.2 PAHs component difference in soils from different

chemical industrial areas
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Table 2 Comparison of PAHs in soils with other regions reported/ng®g ™"

T X 4k RS EH AL WL Y SEMH Sk
HHIE AN )AL — — 105 ~ 2 833 578 C11]
PEIEA B hr a6 LIX 8 2002-01 — 1002 [7]
I T N g IX 27 2000 647 ~ 40 962 Wi 3731 [12]
0 FE G RUR Y X — 2000-11 3390 ~ 5 650 4520 [13]
g — — ND ~ 195 82 L14]
SRR 13 — 61~ 1560 567 [15]
BRI =R 260 2002-10 330~4790 244 [5]
KAL = AAPARATFIRB X 30 — 8.6~3881 397 L16]
R TIX 18 2003-04 ND ~ 2790 590.3 [17]
sk TAkIX — 2002-03 372.6~1256.9 578.6 L18]
KEEG T A il 11 2005-04 — 6506 [19]
R i I X 6 2005-04 — 650 L19]
BT HE 30 — 950 ~ 2790 2133 [4]
ek X 30 2003-08 467 ~ 5470 1637 [20]
A6 RB R AT 47 2001-04 3884 ~ 1347 1347 [21]
IR VG S X 302 2004-07 28 ~ 8430 546 [22]
REEH 188 199 ~ 5190 839 [3]
R X 28 2006-10 115.3~5991.7 1185.0 EN TN
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Fig.3 Percentage difference of high and low ring PAHs
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