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Abstract: Polycyclic aromatic hydrocarbons (PAHs) were quantified in 15 topsoils from Taiyuan Cit-
y. Concentrations of 2PAHs in topsoils ranged from 0. 98 to 26. 23 pg/g with an average of 8. 65 pg/g, and
the spatial distribution of 22PAHs declined from north to south. The abundance of the heavier PAHs was more
than that of the low molecular weight PAHs. By contrasting Taiyuan with other cities, the pollution of PAHs
in Taiyuan City was extremely serious and the primary source of soil PAHs was the coal combustion. The in-
dustry distribution, the energy structure and the location of Taiyuan City were the reasons of heavily pollution
of PAHs.
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#1 KEWEXLTEE PAHs A E (pg/g) (n=15)
Table 1 Concentrations of PAHs in soils of Taiyuan City(pug/g) (n=15)
fohr T/ (pgeg D)
Nap Any Ane Fle Phe Ant Flu Pyr Baa Chr Bbf Bkf Bap 1Inp Dba Bgp XPAHs
e/ ME N.D. N.D. N.D. N.D. 0.05 N.D. 0.12 0.09 0.05 0.11 0.13 0.07 0.07 0.08 N.D. 0.10 0. 98
i RAE 0.35 0.01 0.1 0.12 2.22 0.26 4.20 3.08 1.78 2.63 3.38 1.61 2.32 3.05 0.89 2.92 26.23
PrifE w22 0.09 0.00 0.03 0.04 0.62 0.08 1.23 0.89 0.57 0.80 0.99 0.49 0.66 0.84 0.24 0.81 8.23
FHE 0.17 0.01 0.05 0.06 0.64 0.13 1.26 0.92 0.58 0.86 1.02 0.55 0.67 0.82 0.28 0.80 8. 65

E: N.D. Fokmath.
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Fig. 2 Spatial distribution of 2> PAHs in soils of Taiyuan City
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x2 ERIMNDSEIT LE PAHs S 2R
Table 2 Comparisons of PAHs contents in soils in Taiyuan and other cities

PAHs &t /(g g . WH PAHs & /(pg+ gD v BOEH

B hEE mem SE T kR s R
T X — 0.41  0.169 53 [16]| ke — — 0.224 17 [23]
Sk X 0.022 1.257 0.281 131 [17]| Jnfss#s 0.184 10.279 1.56 45 [24]
BT IX 0.06  0.616 0.298 3  [18]| B¥ii-mfEdE/Rfl — — 2.3 —  [25]
PREATL NN 0.61  4.48  1.84 29 [19]| BHkk — — 2.32 —  [26]
PETEILTE 0.862  5.19 2.43 6 [19]| #rw/Re 0.906  7.285 2.93CPFD 19 [27]
KHTGHEX — — 3. 24 6 [20]| FEX PR 0.28 186 3.4 49 [29]
denri X 0.22  10.342 3.517 13 [217]| % — — 4.2 —  [29]
WA HEX 0.787 24.570 4.952 10  [22]| &Mk 0.036  26.3 9.02 7 [30]
KT X 0.98  26.23 8.649 15 AL || A& 3.19  28.54 12. 14 319 [31]
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RN R AL T AR R T e PR A T T
KU BT AT TS YRR s R L R
e ARBIREE AL T 0 F2 09 Tl Bkt , Tl REFESS 14
PASER . 1999 ARl Tl B 08 2 221.3 J7
oo SAREFERY 99. 700N HERAEREAE LR T 4 T
Y xS B TRURPORL A B B R Y T A A
AN 3t B R T A SR S BT R T X Y
ZHEL TG,

I KT X 43 PAHSs f91 058, & B
TR T IX A 88 v 7 i A6 HH PAHs, 2 PAHS °F-
Y& Emik 8. 649 pg/g. AMHIER T L PAHs 5
e 4l S MLt 25 i F [ P A 2O R Y
PAHs & 7K, R R I B o 4Bk £ 3 PAHs
TR T 2 —.

RT3 PAHs 32 2R I T A A 56 2
BRBE . KT Tl 4544 KA J/y L — RO BEAE2E B 1
AN B b B AL R 3l 43 PAHs {5 4% ™ H A
S o PRIk R R R DT Tl AR Ry R REAE SR B 2
TH ORGSR

References:

[1] MaLL, ChuSG, Wang X T,et al. Polycyclic aromatic hy-
drocarbons contamination in subsoil from outskirts of Beijing.,
People’s Republic of China[J]. Geoderma, 2005, 129: 200-
210.

[ 2] Durlak SK, Biswas P, ShiJ, et al. Characterization of poly-

cyclic aromatic hydrocarbons particulate and gaseous emis-

sions from polystyrene combustion[ J]. Environmental Sci-

ence and Technology, 1998, 32. 2301-2307.

[ 3] Jones K C, Stratford J] A, Waterhouse K S. Increases in the

polynuclear aromatic hydrocarbon content of an agricultural

soil over last century[ ]J]. Environmental Science and Tech-

nology, 1989, 23. 95-101.

[4] ChuSG, Liu H, Ma L L. et al. Polycyclic aromatic hydro-

carbons in soil adjacent to highways in Beijing, People’s Re-

public of China[ J]. Environmental Contamination and Toxi-

cology, 2003, 70 972-977.

Ma L L, Chu SG, Wang X T, et al. Polycyclic aromatic hy-

drocarbons in the surface soils from outskirts of Beijing, Chi-

nal J]. Chemosphere, 2005, 58; 1355-1363.
Ma L L, Lao W J, Wang X T, et al. Analytical method for

(5]

L6]

trace semi-volatile organic compounds in the soil of Beijing

L7]

L8]

L9]

[107

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Suburbs[ ] ]. Chinese Journal of Analytical Chemistry, 2003,
31(9): 1025-1029(in Chinese).

Tomoaki O, Daisuke N, Masaki T, et al. Polycyclic aromatic
hydrocarbons (PAHs) in the aerosol in Beijing, China, meas-
ured by aminopropylsilane chemically-bonded stationary-
phase column chromatography and HPLC/fluorescence detec-
tion[J]. Chemosphere, 2006, 3: 427-435.

Tong BF, Liu L H, Liu X R, et al. Studies on PAHs in wa-
ter, suspended particular matter and sediment of Yuyuantan
Lake, Beijing[J]. China Environmental Science, 2007, 27
(4): 450-455(in Chinese).

Tian Y, Zheng T L, Wang X H, et al. Contamination char-
acteristics of polycyclic aromatic hydrocarbons and bioremedi-
ation strategy in sediments of Western Xiamen Harbor and its
adjacent sea area[J]. Journal of Oceanography in Taiwan
Strait, 2003, 22(2): 192-200(in Chinese).

Maskaoui K, Zhou J ., Hong H S, et al. Contamination by
polycyclic aromatic hydrocarbons in the Jiulong River Estuary
and Western Xiamen Sea, China[]J]. Environmental Pollu-
tion, 2002, 118. 109-122.

Yang Q S,Ou SY, Xie P, et al. Distribution and seasonal
changes of polycyclic aromatic hydrocarbons (PAHs) in sur-
face water from Humen tidal channel[ J]. Acta Oceanologica
Sinica, 2004, 26(6): 37-47(in Chinese).

Song Y F, Sun T H, Zhang L. L. Behaviors of polycyclic aro-
matic hydrocarbons (PAHs) and heavy metals in soil-plant
system[ ] |. Chinese Journal of Applied Ecology, 1995, 6(4):
417-422(in Chinese).

Jin X C. Contaminative chemistry of organic compounds—
contaminative chemistry of toxic organic compounds. Beijing,
China[ M]. Beijing: Tsinghua University Press, 1990(in Chi-
nese).

Barbara M K. Polycyclic aromatic hydrocarbons in agricultur-
al soils in Poland: preliminary proposals for criteria to evalu-
ate the level of soil contamination[ J]. Applied Geochemistry,
1996, 11. 121-127.

Liu R M, Wang X J, Zheng Y, et al. Comparisons on poly-
cyclic aromatic hydrocarbons contents in the topsoil of Tianjin
City with those of some foreign cities[ ] ]. Journal of Agro-
Environment Science, 2004, 23(4) . 827-830(in Chinese).
Zhang H B, Luo Y M, Wong M H. et al. Hong Kong soil
researches: [[[. PAHs contents in soils and their origins[ ] .
Acta Pedologica Sinica, 2005, 42(6): 58-63(in Chinese).
Hao R,Peng S L, Song Y T, et al. Distribution of priority
polycyclic aromatic hydrocarbons in soils in Shantou specific
economic zone[ J]. Ecology and Environment, 2004, 13(3):
323-326(in Chinese).

Chen B L, Xuan X D, Zhu L Z, et al. Distributions of poly-
cyclic aromatic hydrocarbons in surface waters, sediments and
soils of Hangzhou City, China[J]. Water Research, 2004,
16: 3558-3568.



160

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

X KL XYRR T, A/ # F AT 4k (Earth Science Frontiers)2008, 15 (5)

Duan Y H, Tao P, Wang X J. et al. Spatial distribution and
sources of PAHs in Tianjin’s topsoil[J]. Acta Pedologica Sin-
ica, 2005, 42(6): 942-947(in Chinese).

Cut Y H, Zhu X M, Guo L Q. et al. Measurement of PAHs
in soil samples from wastewater irrigated soil from Tianjin
[J]. Environmental Chemistry, 2002, 21 (4); 392-296 (in
Chinese).

Tang L. L, Niu SJ, Zhu Y G. Distribution of polycyclic aro-
matic hydrocarbons in soil and foliage in Beijing[J]. Journal
of Nanjing Institute of Meteorology. 2006, 29(6): 750-755
(in Chinese).

Qu J. Song Y H. Su N. Analysis of polycyclic aromatic hy-
drocarbons in upriver soil of Shen-Fu irrigation areal J]. En-
vironmental Monitoring in China, 2006, 22 (3): 29-31 (in
Chinese).

Omar N Y M J, Ketuly K A, Ketuly K A. Concentrations of
PAHs in atmospheric particles and roadside soil particles col-
lected in Kuala Lumpur, Malaysia[ ] ]. Atmospheric Environ-
ment, 2002, 2. 247-254.

Aichner B, Glaser B, Zech W. Polycyclic aromatic hydrocar-
bons and polychlorinated biphenyls in urban soils Kathman-
du, Nepal[J]. Organic Geochemistry, 2007, 4; 700-715.
Butler J D, Butterworth V, Kellow S C, et al. Some obser-
vations on the polycyclic aromatic hydrocarbon (PAHs) con-
tent of surface soils in urban areas[ J]. The Science of the To-
tal Environment, 1984, 33 75-85.

Henning J, Clemens R, Tor E F, et al. PAH-concentrations
and compositions in the top 2 cm of forest soils along a 120
km long transect through agricultural areas, forests and the
city of Oslo, Norway[J]. Environmental Pollution, 2007, 3.
829-838.

Mielke H W, Wang G, Gonzales C R, et al. PAHs and met-
als in the soils of inner-city and suburban New Orleans, Loui-
siana, USA[]J]. Environmental Toxicology and Pharmacolo-
gy, 2004, 18 243-247.

Krauss M, Wilcke W. Polychlorinated naphthalenes in urban
soils; analysis, concentrations, and relations to other persis-
tent organic pollutants[ J]. Environmental Pollution, 2003,
122(1): 75-89.
Wild SR, Wild J K C, Jones K C. Polynuclear aromatic hy-
drocarbons in the United Kingdom environment; a prelimina-
ry source inventory and budget[J]. Environmental Pollution,
1995, 88. 91-108.

Trapido M. Polycyclic aromatic hydrocarbons in Estonian
soil: contamination and profiles [ ] ]. Environmental Pollu-
tion, 1999, 105: 67-74.

Masih A, Taneja A. Polycyclic aromatic hydrocarbons
(PAHs) concentrations and related carcinogenic potencies in
soil at a semiarid region of India[ J]. Chemosphere, 2006,
65: 449-456.

[32]

[33]

[34]

XuSS. XuMZ, Liu W X, et al. Spatial and temporal varia-
tions of polycyclic aromatic hydrocarbons emission in China
[J]. Journal of Agro-environment Science, 2006, 25 (4):
1084-1088(in Chinese).

McCready S, Slee D J, Birch G F, et al. The distribution of
polycyclic aromatic hydrocarbons in surficial sediments of
Sydney harbor, Australia [J]. Marine Pollution Bulletin,
2000, 11.: 999-1006.

Wu H, Fang ] H, Qian Z Q. Measurements and research on
the distribution of aerosol particle-bound polycyclic aromatic
hydrocarbons in Taiyuan[]J]. Environmental Monitoring in

China, 2002, 18(4); 17-21(in Chinese).

SE 3k

[6]

L8]

[9]

[11]

[12]

[13]

[15]

[16]

[17]

[19]

[20]

[21]

[22]

[32]

[34]

DIF, 35308, T2, . AT A0 3 PR e R
HHUE R 03 Hr 0 ik se L], s Mrdk2#, 2003, 31(9):
1025-1029.

HRE L KR, RIBean . 45, Jb R R IR A B IR AU
Y2 R0)]. hERERN,2007,27(4) : 450-455.
A K, Trer, 5. JE 114 o M L4083 v i FR 4
PAHs 15 YLRHE AR B Z IR J L [T, & Wk, 2003,
22(2):192-200

Wi A5, WK e 109, S, BRI Kl K i h Z 34855
KW A0 M ZE AR LT ] 24 . 2004, 26 (6) £ 37-47.
REFF VAT, SR, +EHY R G h EH TR AT S
BT RIEFEL]]. A AR, 1995,6(4) 1 417-422.
SN AU S DTG R — A A VLT Gk
(M. dbat iR i, 1990,

XUFG R, T2, M — %, R X H L2055 E
SRR B A LT ) AR IR B B2 24 42, 2004, 23 (4)
827-830.

TR UK AR . U IR 1. R 2R
TR i M R IERTAR L) ], 2R, 2005, 42(6) 1 58~
63.

TR 2 R A WSk A TR X I s 2 AT
SRR AR, A, 2004,13(3):323-326
BORL, W, TH#%, %, RERLPD LIRS E A2 H
IRAE S RIELT ] 3%, 2005,42(6) : 942-947.
BEHOLT, RS, BRI T, 4. RHEISHE X £ 2R
PR A E L] FREEAke,2002,21(4) £ 392-296
DIFFT A RAKE 45, JEa TR X 4 AL 4 o
LTRSS )] B ARG AE B2, 2006, 29 (6) : 750~
755.

i R b D8, DR X i R 2R R A
ML), A EPREE M, 2006 ,22(3) : 29-31.

VU VR ER XSO S A 20 BRI IR HE R (1 B 2 A S
FRAELT]. Aol R EERIE22 47, 2006, 25(4) : 1084-1088
WM, B iR Bk, RIETT SRR I 22 55 a0 ) it
5oy AmtgE 1], H E S, 2002,18(4) : 17-21.





