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Characteristics of PAHs Deposited on Pine Needles and
Soil at Rural and Urban Area
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In this study, the characteristics of PAHs deposited on pine needles and soil, which were used as a passive
sampler of atmospheric POPs, and collected at rural and urban areas were investigated. Concentrations of PAHs
with lower molecular weights mainly gaseous state in atmosphere were high in pine needles, but those with
higher molecular weight remain mainly particulate state in ambient air were low. However, PAHs of lower and
higher molecular weights were high in soil; those of higher molecular weights were relatively higher. Cor-
relation between PAHSs concentrations in pine needle and those in soil at rural and urban areas were high
(R?=0.9743, p<0.001 and R?=0.7998, p<0.001 respectively). But correlation between PAHs concentrations of
pine needles and soil at rural or urban area were low. Therefore young pine needles is better as a passive sam-
pler of atmospheric PAHs for short monitoring period, but soil is better for long monitoring period.
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Table 1. Nomenclatures and physicochemical properties of 16 PAHs analysed in this study
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Nomenclature (IUPAC) Abbreviation Formular M‘izeiglllltar \ﬁ)zoztpg?ige (aioggo‘?C)
Naphthalene Naph CioHg 128.18 11.14 5.13
Acenaphthylene AcPy CyoHg 152.20 3.87 6.47
Acenaphthene Acp C,Hy 154.20 3.07 6.21
Fluorene Flu CysHyy 166.23 1.66 6.68
Phenanthrene Phen CyHyy 178.24 1.06x10! 7.47
Anthracene Ant Cy,Hyg 178.24 8.6 x10* 7.34
Fluoranthene Flt CiHyg 202.26 8.61x10™ 8.60
Pyrene Pyr CieHig 202.26 5 x10° 8.61
Benz(a)anthracene BaA CisHyy 228.30 5.43x10* 9.52
Chrysene Chry CisHyo 228.30 4.0 x10°8 10.42
Benzo(b)fluoranthene BbF CyoHy, 252.32 5.0 x107 10.17
Benzo(k)fluoranthene BkF CyoHyy 252.32 5.2 x10° 11.18
Benzo(a)pyrene BaP CyoHyy 252.32 6.0 x10® 10.77
Dibenz(a,h)anthracene DahA CyHyy 278.36 1.33x10°® 13.91
Indeno(1,2,3-cd)pyrene Ind123 CyHyy 276.34 NR 11.01
Benzo(ghi)perylene BghiP CyHyy 276.34 1.38x10°8 11.02

NR indicates that data are not reported
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AlZF o’ bakingdt § A-oA] Wulsle] A2k
t}. 2 4 hexane:DCM(1:1) 70 mLZ columns
ARt AlZE Y F hexane:DCM(1:1) 70 mL=E
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Table 2. Analytical conditions of GC-MS for PAHs determination

GC HP 6890

Detector HP Mass Selective Detector 5973
Electron energy 70 eV

Injector Splitless, 300 °C

Sample injection volume 1 uL

Carrier Gas He 1 mL/min

Column HP-5MS

HP Crosslinked HP ME Sioxane

Temperature Programme

30 mXx0.25 mmX0.25 um Film thikness

60 °C for 1 min
20 °C/min to 130 °C
4 °C/min to 300 °C with a final hold of 15 min

Ionization mode EI
Detection mode SIM
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Fig. 2. Correlation of 16 PAHs concentrations in pine
needles between rural and urban.
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Fig. 1. PAHs concentrations in pine needles at rural and urban.
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Fig. 5. Correlation of 16 PAHs concentrations in soil
between rural and urban.
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Fig. 7. Correlation between 16 PAHs concentrations in soil and pine needles at rural and urban.
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