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Characterization and Potential Risks of Polycyclic Aromatic Hydrocarbons in

Green Space Soils of Educational Areas in Beijing

PENG Chi, WANG Mei-e, OUYANG Zhi-yun, JIAO Wen-tao, CHEN Wei-ping

(State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of
Sciences, Beijing 100085, China)

Abstract: Pollution of green space by polycyclic aromatic hydrocarbons (PAHs) in education area may pose a potential impact on the
faculty, students, and staffs. To study the characterization, influencing factors, sources and risks of soil PAHs in Beijing educational
areas, the concentrations of 16 priority PAH identified by United States Environmental Protection Agency ( USEPA) in green spaces of
20 schools and academies were determined. The total PAHs concentration ranged from 194 pg-kg ™' to 6 988 pg-kg™", with a mean of
1637 pg-kg™'. Middle and high molecular weight PAHs (4-6 rings) accounted for 85% of the total PAHs concentration. Coal
combustion for winter heating and food supply were the main sources of PAHs in Beijing educational areas. Based on the Cluster
analysis, the transportation and accumulation of NAP were distinguished from other 15 PAH congeners. No significant correlation
between PAHs and soil organic matter (SOM) was found except for NAP, suggesting that most of the PAH congeners were derived from
direct deposition of urban sources. The integrated lifetime cancer risks ( ILCRs) associated with exposure to soil PAHs in Beijing
educational areas were acceptable, but the indirect effects should not be ignored.

Key words :PAHs; urban soils; health risk assessment; cluster analysis; soil organic matter; university
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(k) fluoranthene, BkF ], 73 (b) %¢ #L [ Benzo (b)
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Table I PAH concentrations in soils of educational area in Beijing/ g kg ~'
%5 2 3 3 % 43F 5 ¥ 6 ¥ >'7 Car-PAHs” > PAHs SOM/%
K2E(1) 25 709 2799 2172 1283 3928 6988 2.38
K (1)-2 14 94 209 152 70 270 539 1.63
K2(2) 16 491 1411 1001 528 1799 3446 3.24
K2(3) 20 415 1246 1009 563 1813 3253 2.02
K2E(4) 66 401 1136 770 347 1394 2720 2.42
K#(5) 48 239 883 957 590 1679 2717 3.24
K2(6) 11 190 1040 768 342 1379 2351 1.88
K2(T) 12 146 459 346 192 620 1155 1.98
K2 (8) 39 336 338 224 110 402 1047 3.00
K2(9) 19 128 272 208 105 374 731 2.21
K2(10) 16 82 231 174 73 307 576 2.15
K2E(11) 28 107 194 132 58 237 519 2.02
K2 (12) 15 73 190 150 71 262 499 1.27
K2 (13) 13 85 189 125 56 224 468 2.50
BHFT (1) 28 156 820 699 289 1263 1991 3.52
R (2) 110 264 601 384 185 706 1543 3.88
BHIEET(3) 24 156 468 337 161 604 1145 3.06
BHIFT (4) 11 44 59 53 28 92 194 1.74
INE(L) 62 276 695 524 280 947 1839 4.86
(1) 13 66 141 126 69 224 415 1. 11
ez (2) 14 44 72 70 38 122 239 1.11
I5oN ] 110 709 2799 2172 1283 3928 6988 4.86
e/ ME 11 44 59 53 28 92 194 1.11
ESOLIEN 29 214 641 494 259 888 1637 2.44
S. D. 25 173 643 504 294 909 1596 0.95

1)2 ¥ PAH.NAP; 3 3§ PAHs: ACPY ,ACP FL PHE #1 ANT; 4 ¥/ PAHs.FLT ,PYR BaA il CHR; 5 ¥/ PAHs:BbF BkF BaP #1 DBA; 6 ¥/ PAHs.

IND 1 BghiP, F[dl; 2) > 7 Car-PAHs 424% BaA BaP BbF BKF CHR IND I DBA, 55y 80P PAHs

AR — P R X+ A 7E = PAHs 5%
B RSAEAE R 9 A R HERE S h D PAHSs W 7E
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FEA-H. ROPERY H R R R IR T I B
LA EAEY) 2o NRIZ 3 os Y

Yy, 2 W R TR AL 2. TR b R b —
FRAEZB DA Al DXL, T AF 58 e W b st Al IX £
Herh PAHs S BERCRTT L HEARAR 2122 R g R
A S et 2 PRS2 D PAHs Y F5 i

ANTR] T M A U H— B AR SR 8,
AN LR B0 2 8] A8 5, PR AE A5 3 PAHS
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Fig. 1 Profile of 16 PAHs in soils of educational areas in Beijing
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Table 2 PAH ratios and end member values for source diagnosis FLT f ' ' ! !
i H Lo FER PYR
ANT/( ANT + PHE) <0.1 e prbead 2;}? :
>0.1 R CHR M
FLT/(FLT + PYR) <0.4 ephbeid 7 Baa M
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Table 3 Molecular ratios of PAHs in soils of educational areas in Beijing

TiH /ME BRME PH{E S, Deviation
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Fig. 2 Dendrogram of PAHs in soils of educational areas

in Beijing using the cluster analysis
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Table 4  Correlations between soil PAHs and SOM
in educational areas of Beijing
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