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Source Apportionment of Polycyclic Aromatic Hydrocarbons in Surface Soil of Beijing, China

SHEN Ya-ting, WANG Kai-yan, ZHANG Shu-cai, YE You-bin, SHEN Qiong, HU Jun—-dong, WANG Xue—jun
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Abstract: Factor analysis and multiple linear regression were applied to apportion sources of polycyclic aromatic hydrocarbons(PAHs) in sur—
face soil of Beijing, China, based on the measured PAHs concentrations of 161 surface soil samples. Three factors were identified represent—
ing coal combustion /vehicle exhaust, coking and petroleum, respectively. The contributions based on multiple linear regression of major
sources were quantified as 48% from coal/vehicle, 28% from coking, and 24% from petroleum, the mean contributions of the three sources
were 16.36 pg-kg™, 4.63 wg-kg? and 3.70 pg kg™, respectively, which were compatible with PAHs emissions estimated based on coal con—
sumption. High contributions of coal/vehicle source were found in the center of the city and petroleum source had a high contribution in and
around the center of the city. The contribution of coking industry had a high point in almost every district, while punctual distribution was
found in the center and out of the fifth round road for petrol source. It is concluded that PAHs in the surface soil have close relations with the
structure of fuel consumption and the distribution of function zones, which means the improvement of the energy structure and the function
zoning are the keys to reduce the PAHs pollution in surface soil of Beijing area.
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Figure 1 Sampling locations of surface soils and

administrative divisions in Beijing

iz JH SPSS13.0 il surfer8.0 258, % Fikb 3 5
161 ANFES G 15 FP PAHs BAEIE TN 700 . £ otk
PE LA 347 R0 2 18] v BLAS AT S 2 R8s 4 #
2 BR53H
2.1 HEmAE

161 NFESHY 15 F PAHSs B HE R4 XHBUE 28

DA, TR I P T AR S B S A, R
A 138 NAE A5 PAHs ¥ ¥ (H fE 1 SPSS P Kol-



27 5% 24 & W B

Ay,

»e
S

=

Bt 2 551

mogorov—Smirnov 1EZS/M iK%, 15 # PAHs BY¥{E
FbREZ LR 1,
2.2 PAHs RiEM#ER5

F L3 53 B R R A0 BT A A T R 4R Y
D5, RT3 HT AT B R S B M — T AC AR AR
R, P ] DAtk — 2008 il et A A R 45 Bl B
B st ity B HAT B /N B 22, (B R AR 3R 1Y
ARSI ) DT ST Gl

X 138 RS Y 15 Rl PAHS B9 % 550 28 K 1
FA B S BOL SR IR 7 I 256 T 22 Kee k17
K007, $EBURIEAR R F 1 R 3k 3 4 2= 51
BRI IR K 50.595% 21.501% 20.162% , {05 1 J5ith
B 5 200 90% LA |, LA X 3 4 Tk 4 #r

PAHs WSR2 AT, B 2 REE S0 T 15 Fp
PAHSs [ Rk far 2

HiE PAHs 415078 3 DR F a2k farf Hoor o8 3
25, W 2 R, 2 FHRE7E FLA Fl BghiP Z (8] 10
Ff PAHs M55 1 28, %5 2 285 ACE FLO #1 PHE, %8 3
Z5h ACY FI ANT, 3 28015 PAHs SR 73 F 5t
AR R FRBEKE 4~6 31,55 2 3 Hh 4
THRBAR 2 3 30, il m SRR IR o 8 %
B 158 PAHs MUIREETT 0 50 F R R EE X, F
2 hBEFRIR 3 AN AT i PAHS,

55— E 2T i FLA \PYR CHR BKkF J& /4
TRARBEFE S T CHR . BbF . BKF BaP IcdP DahA
F1 BehiP A sl HERCIR A9 F 225 213, DRt iy

1 15 PAHs BIEFRAEZE (ug-kg™) n=138
Table 1 The mean and standard deviation of 15 PAHs(g-kg™) n=138

PAHs YoM i PAHs ¥ bt 2= PAHs YoM i
ACE 4.14 452 FLA 15.44 14.82 BKF 12.88 15.87
ACY 2.18 2.02 PYR 12.24 12.57 BaP 39.66 52.50
FLO 5.68 4.70 BaA 10.62 12.62 IedP 31.57 35.60
PHE 11.44 10.83 CHR 23.55 23.06 DahA 8.72 11.14
ANT 237 2.46 BbF 32.48 31.49 BghiP 49.32 56.59
1 factorl
0.8
% 0.6
H_,
0.4
0.2 /_H—\
0
ACY ACE FLO PHE ANT FLA PYR BaA CHR BbF BkF BaP IedP DahA BghiP
! factor2
0.8
=
% 0.6
o4
il
0
ACY ACE FLO PHE ANT FLA PYR BaA CHR BbF BkF BaP IedP DahA BghiP
1 factor3
g
Eed
H_,
0.2
0
ACY ACE FLO PHE ANT FLA PYR BaA CHR BbF BkF BaP IedP DahA BghiP
B 2 15 % PAHs EF4# 3 NEFEHA

Figure 2 Factor loadings of factor analysis based on the measured soil PAHs in Beijing
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Figure 3 The contribution percentage of main PAHs sources in surface soil, Beijing and Tianjin®based on multiple linear regression
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Figure 4 Contribution of main PAHs sources in surface soil based on quantitative method and PAHs emission profile in Beijing (2003)?
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