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Enrichment Characteristics and Source Apportionment of Polycyclic Aromatic
Hydrocarbons PAHs in Pine Pinus massoniana Lamb Needles from Parks
in Nanjing City China
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Abstract The concentrations of 15 polycyclic aromatic hydrocarbons PAHs in pine Pinus massoniana Lamb needles from 8 urban

parks in Nanjing City China were determined using High Performance Liquid Chromatography and the source apportionment of
PAHs in pine needles was studied using diagnostic ratios. The results show that the total PAHs concentrations Z PAHs accumulated
in needles from different parks ranged from 909.8 Linggu Temple to 2 129.6 ng- g~' Mochou Lake  with an average of 1438.0
ng: g '. The PAHs in pine needles mainly associates with 2 3-ring PAHs and 4-ring PAHs accounting for 66. 4% and 29. 6% of the
Z PAHs respectively while 5 6-ring PAHs only accounts for 4% of the Z PAHs. Phenanthrene is the dominant PAH with an
average concentration of 591.4 ng- g '. The average concentration of Benzo a pyrene the most carcinogenic PAH is 5.1
ng- ¢~ '. The source apportionment indicates that vehicle emission is the predominant source for PAHs in the pine needles.

Key words polycyclic aromatic hydrocarbons PAHs  Nanjing City pine needles enrichment characteristics source apportionment

polycyclic aromatic hydrocarbons 15 PAHs EPA
PAHs PAHs
PAHs
b PAHs PAHs
PAHs
'"* . PAHs 1
34
r26-14 1.1
8
1. 2008 4
18-
2009-03-31 2009-05-18
PAHSs 40621001

KZCX2-YW-404
21213 1984 ~
’ E-mail fwwang@ issas. ac. cn
* E-mail jiangxin@ issas. ac. cn



504 73

B OB % 1%

B # (Pinus massoniana Lamb) fE R RHEY , B4
B (2500 g) ¥R B 3 R EMARR, HE
BMWEES THE2 ~3 n WEEMFGARE,
MEERRAR L ~2 a BRERERLHNARLE
WRSEE WRXRER, HEB TR ERE 3
K, EEREHRENFRY, SR THET,HH. &
- 20CRIFEHT

L ZERMARE,2 RAEFOE.3 alFHRE 4 dkaE,
5. FLERAE L6 HEE.?. REMAE.S WEAXE
B1 REAFHTE

Fig.1 Schematic graphic of the sampling sites
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Table 1 Concentrations of PAHs in pine needles from parks in Nanjing City China/ng- g~
1 2 3 4 5 6 7 8
Nap 135.9 131.6 210. 4 123.0 100. 3 111.6 105.5 173.2 136.4 37.6
Ace 9.6 13.5 9.7 12.7 14.9 13.8 17.0 27.2 14.8 5.6
Flu 187.2 91.1 163.7 159.2 185.3 172.3 270.0 124.3 169. 1 52.1
Phe 363.8 353.4 655.1 551.7 608. 5 580.1 1028.4 590.2 591.4 208.9
Ant 25.3 18.3 33.5 39.2 53.2 46.2 59.0 27.2 37.8 14.3
Flt 233.0 137.2 243.7 195.5 201.5 198.5 343.8 196. 4 218.7 59.6
Pyr 95.6 64.6 98.5 101.3 92.8 97.0 128. 4 168. 1 105. 8 30.5
BaA 30.3 19.7 23.3 10. 5 15.5 13.0 15.5 10.7 17.3 6.8
Chr 137.9 37.7 64. 4 73.0 102.9 88.0 105.1 110.0 89.9 31.1
BbF 28.0 12.9 64.4 19.0 18. 4 18.7 19.7 22.3 25.4 16.3
BkF 7.2 9.9 7.3 8.0 7.3 7.6 12.1 9.4 8.6 1.7
BaP 8.4 4.3 5.4 5.5 3.6 4.5 3.6 5.7 5.1 1.6
DBA 4.5 4.1 3.7 3.5 3.5 3.5 n.d ! 4.3 3.4 1.4
BghiP 9.1 9.0 8.5 11.0 10.7 10. 8 19.9 11.4 11.3 3.6
InP 3.8 2.4 3.5 3.6 2.6 3.1 1.6 3.0 2.9 0.7
Z PAHs 1279.6 909. 8 1595.0 1316.8 1420.8 1368.8 2129.6 1483.5 1438.0 344.1
Z PAHscarc? 220. 1 91.0 172.0 123. 1 153.8 138.4 157.6 165. 4 152.7 37.8
I n.d 2 ZPAHscarc 7 PAHs Chr BaA BbF BkF BaP DBA InP
210
PAHs PAHs 7
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2 Fig.2 Relative abundances of different rings of

PAHs in the pine needles from sampling sites
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Fig.3 Plot of selected PAHs ratios versus the Flt/Pyr-ratio in pine needles
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