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The paper studied PAHs concentrations deposited on pine needles (Pinus koraiensis) and Ginko tree leaves
(Ginko biloba), which is used as a passive sampler of atmospheric PAHs, and calculated annual decrease rate
of PAHs. It also estimated potential sources of ambient PHAs pollution in the semirural area of Anseong. Total
concentrations of PAHs deposited on Ginko tree leaves (upto 287.5 ng/g dry) were 5.5 times higher than those
on pine needles (upto 52.4 ng/g dry), but concentration distributions were very similar. PAHs concentrations
deposited on tree leaves have decreased 5.5% (Ginko) ~ 7.9% (Pine) over 11 years (from 1998 to 2009). Diesel

and gasoline burning vehicles and industry were expected main sources of PAHs.
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Table 1. Nomenclatures and physicochemical properties of 16 PAHs analysed in this study®

Nomenclature (IUPAC) ~ Abbreviation ~ Formular MV‘;Leizﬁltar Ygogtpgéss(ge (aiogg"j‘c)
Naphthalene Naph CioHg 128.18 11.14 5.13
Acenaphthylene AcPy Cy,Hg 152.20 3.87 6.47
Acenaphthene Acp CoHyy 154.20 3.07 6.21
Fluorene Flu CisHip 166.23 1.66 6.68
Phenanthrene Phen CyHyg 178.24 1.06x10 7.47
Anthracene Ant CyHyg 178.24 8.6x10* 7.34
Fluoranthene Fit CieHig 202.26 8.61x10™ 8.60
Pyrene Pyr CiHy 202.26 5%10° 8.61
Benz[a]anthracene BaA CysHy, 228.30 5.43x10™ 9.52
Chrysene Chry CisHyp 228.30 4.0x10° 10.42
Benzo[b]fluoranthene BbF CyoHyy 252.32 5.0x107 10.17
Benzo[k]fluoranthene BkF CyoHyy 252.32 5.2x10% 11.18
Benzol[a]pyrene BaP CyoHio 252.32 6.0x10® 10.77
Dibenz[a,h]anthracene DahA CyHiy 278.36 1.33x108 13.91
Indeno[1,2,3-cd]pyrene Ind123 CyoHyp 276.34 NR 11.01
Benzo[ghi]perylene BghiP CyHy, 276.34 1.38x10® 11.02

NR indicates that data nor reported
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71914 °F 1~2 ml7H] 553 v 10 mL vial
o] AFH O 2713 keeper®4 n-nonane 50 uL=
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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

Sample injection volume 1 pl

Carrier Gas He 1 mL/min

Column HP-5MS

HP Crosslinked HP ME Sioxane

Temperature Programme

30 mx0.25 mmx0.25 pm 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
Total Run Time 62 min
Injector Temperature 300 °C
(a) (b)
350 100
530 | 287.5 % @
° =]
2250 >
2 60
= P
£200 S
© = 40
S 150 H
S 2 o
3100 3
@« N .
E 0 e . N
| f82sctirpszrses =y
(&) (5] (] «
; PETEITERSES2E 5
Pine Ginko - Pine —=a—Ginko ‘

Fig. 1. Total PAHs concentrations (a) and concentrations distribution (b) of pine needles and Ginko tree leaves.
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Table 3. Comparison of PAHs concentrations of pine needles and Ginko tree leaves between 1998 and 2009

1998 (ng/g dry)

2009 (ng/g dry)

Annular decreasing rate (%)

Name
Pine Ginko Pine Ginko Pine Ginko
Phen 91.5 77.0 18.0 45.6 7.3 3.7
Ant 5.0 53 0.3 1.5 8.5 6.6
Flt 58.2 124.7 7.2 775 8.0 34
Pyr 67.7 152.1 3.1 51.9 8.7 6.0
BaA 16.3 60.5 0.8 6.5 8.6 8.1
Chry 414 153.1 9.3 70.1 7.1 4.9
BbF 24.5 59.2 2.3 74 8.2 8.0
BkF 18.9 47.8 2.3 10.4 8.0 7.1
BaP 10.5 8.2 0.6 1.7 8.6 72
DahA 1.7 1.1 0.1 0.1 8.6 8.0
BghiP 3.3 7.1 241 6.8 24 04
Ind123 7.7 7.0 0.5 0.8 8.5 8.0
Sum or mean  346.7 (sum) 703.1 (sum) 46.8 (sum) 280.3 (sum) 7.9 (mean) 5.5 (mean)

Table 4. Reference isomer ratios of selected PAHs from previous studies and pine needles and Ginko tree leaves

Sources Traffic sources Combustion ] ) This study
- - - Other industrial - -
Isomer ratioS Diesel Gasoline 01l Wood Pine Ginko
0.38%°0, 0.60-0.70°Y  0.17°Y, 0.40%? a "
Flt/(Flt+Pry) 0.623V 0.32-0.45°® 0.70 0.60
0.41+0.10°®, 0.26-0.46°9
38)
BaA/Chry 0.5340.06%9, 0.76-1.13% 0790130 QRO 009 0.09
0.38-0.64%9 0.43% D) o o8
BaA/(BaA+Chry) - 0.32%D 0.5% 0.38-0.60°% 0.08 0.08
0.43-0.53
1.16%Y, 1.2-2.2%2 1,723V, 2,5-3.3% 1.69-8.633V
.. ’ ’ 31) 0 - .
BghiP/BaP A1 0.4 197.9.76% 0.81 4.08
) 0.3240.22°7, 0.27-0.46°®
Ind/(Ind+ BghiP) > 0.82°D >0.5%  0.21-0.46°® 0.20 0.11
0.35-0.70°2, 0.21-0.22%%
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