527 5 3 W) 70 I Rl » Vol. 27. No. 3
2006 % 3 A ENVIRONMENTAL SCIENCE Mar. , 2006

RERBLEFZRFT R EERIR

BOKLZN?, Bt | EEE AR, KA, gkt

(1 AESORE TR B 4 240 HT 5 UL BCPT TS 3 3, S50 1008715 2. 1l P AR M K2 VR UER B 2 B, i K 8
030801 3. HIT K FRBE 15 U b, Bl 3100285 4. o [HFF: 5 i 5 LS WEIUTT, 50 210008)

HEZE: JH O ST 0 2 T I V5B 90 T e 3 AN 4 ) B 26 ot PAHs (9K 958 B LIRS k. 45 54 W 44
TR A AL 45 I d T S5 ) PAHs B BBCUE. 008 D 9 01 0 0 30 400 0, SUMAMERI IR 5 0 o A BBCSTR 0 799% , A0 34X
7 20% . 117710 B RBIK A8 KU T 0 5 RAEK R 4 0 K OF (20 % o 359% ), Bt 4b, BB A 10 PAHs o 71 L )

FH et R TR ] T 5 R HE TR B AT s T B k.
eSS SCHE AP o S VTP A Tve 2 4 i o (2] /= R VT e
PESES: X144 ZLEEERIREE: A X EHS: 0250-3301( 2006) 03052404

Source Apportionment of Polycyclic Aromatic Hydrocarbons in the Topsoil of
Tianiin

DUAN Yonghong"?, TAO Shu', WANG Xuejun', LT Berrgang', ZHU Lizhong®, LUO Yong-ming®

( 1. Laboratory of Earth Surface Processes, College of Environmental Sciences, Peking University, Beijing 100871, China; 2. College
of Resource and Environment, Shangxi Agricultural University, Taigu Shangxi 030801, China; 3. College of Environmental and
Resource Sciences, Zhejiang University, Hangzhou 310028, China; 4. Institute of Soil Science, Chinese Academy of Sciences,
Nanjing 210008, China)

Abstract: T he sources of PAHs in the topsoil were apportioned using principal component analysis with multiple linear regression.
Three sulrregions with significant differences in PAH levels and profiles were investigated individually. The results indicated that coal
combustion and coking production were the dominate PAH source for the entire Tianjin, particularly for T anggu-Hangu region with
the highest PAH level, to which 79% of PAHs came from coal combustion and coking industry and 21% was from vehicles. For the
city center and outskirts, vehicles and coal burning contributed 35% each, while incineration provided 21% of the total. Sources of
PAHs in rural soil with relatively low level of PAHs were more diverse. In addition to coal, vehicles, and coking, straw burning

added 11% to the total. The results based on the source apportionment were compared with these from emission modeling.
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Table 1 Factor loadings for PAHs in topsoil of 3 subrregions of Tianjin based on principal component analysis with varimax rotation
EZZF 1 BT BT AR X)) 52 BB ) 53 X (ARHRAIX)
POCAFR M) A B 1 By 2 BRiar 3 sy 4 BREar 1 ERiar 2 By 3 B 1 By 2 By 3 Bakidr 4
Z%( nap) 2 0. 161 0. 835 0.015 0.073 0. 307 0.910 0.253 0.019 0.213 0.222 (. 100
JE K any) 3 0.162  0.298  0.657 0.229  0.377  0.867  0.280  0.296  0.222  0.857 0.131
JE( ane) 3 0. 396 0.512 0.691 - 0.100 0. 661 0. 667 0.339 0. 352 0. 241 0.799  0.131
Hi( fle) 3 0.172  0.724  0.628  0.090  0.565  0.739  0.335  0.353  0.309  0.517 0.242
3E( phe) 3 0.287 0.783  0.205 0.476  0.562  0.741 0.341 0.737  0.218  0.356  0.341
H(ant) 3 0.035  0.058  0.961 0.113  0.629 0.685  0.338  0.114  0.001 0.203 - 0.112
¢ B fla) 4 0.577 0.312 0.123 0. 708 0. 780 0.518 0. 349 0.943 0. 200 0.113  0.160
EE( pyr) 4 0.606 0.308 0.153  0.695 0.796  0.494  0.348  0.929  0.206 0.133 0.172
A a) E( baa) 4 0.940  0.132 0.170  0.165 0.811 0.466  0.352  0.850  0.321 0.201  0.193
¥( chr) 4 0.958  0.122  0.089 0.103 0.780  0.507 0.346  0.809  0.417  0.210 0.183
AT b] ¢ ( bbf) 5 0.959  0.149  0.051 0.159  0.801 0.483  0.354  0.860  0.393  0.240 0.039
HFF k] #E bk 5 0.927 0.233 0. 109 0. 071 0.917 0. 306 0.253 0. 852 0.215 0.280 - 0.061
#<JF[ a] tE( bap) 5 0.846  0.166 0.127  0.349  0.860  0.376  0.339  0.730  0.475 0.344  0.026
B 1,2, Fed) ti(ilp) 6 0.773  0.127  0.131 0. 261 0.580  0.352  0.73¢  0.350  0.804  0.213 0.025
T IF a, h] #( daa) 5  0.680 0.338  0.173  0.226  0.238  0.278  0.930  0.333  0.738  0.224 0.172
A ghi) B bep) 6 0.78¢  0.200 0.089  0.206 0.607  0.397  0.688  0.354  0.834  0.113 0.143
> MePhe 0.162  0.907  0.181 0. 142 - — - 0.603  0.255  0.356 0.522
A (ret) - - - - - — o~ 0.160  0.129  0.128 0.921

LA g i 2T e 41.3 20.6 14.5 9.8 45.1 33.8 20. 4 37.6 16.9 13.8 8.5
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Table 2 Multiple regression slatistics using factor scores for topsoil PAHs of the three sulr regions of Tianjin
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Table 3 A comparison of relative contributions of PAHs between

source apportionment and emission modeling/ %
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