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Deposition of Polycyclic Aromatic Hydrocarbons on Tree Leaves
Shi-Gyun Yoo", Tae-Wook Kim and Man-Young Chun (Dept. of Plant Resources Sciencel), Dept. of Environmental
Engineering, HankyongUniversity, Ansung, 456-749)

ABSTRACT : Tree leaves have been used as the passive sampler to measure lipophilic PAHs in the atmosphere. This is a
convenient and economical method in case of sampling at many regions including the remote places that are not supplied with
electric power. But poor results can be obtained if samples are collected carelessly or PAHs concentrations are calculated on
the basis of wrong natures of tree leaves. This study was performed to avoid the errors of interpretation that can be induced by
these problems when tree leaves are used as a passive sampler of PAHs. Conclustons have been reached as follows:

1) The correlativity was low among the water content, the lipid content, the dry weight and the area of four kinds of tree
leaves. According to this, PAHs concentrations calculated per wet weight, dry weight, lipid content and area of tree leaves
differed. Therefore, same unit shoud be used to describe concentrations of the pollutants when PAHs concentrations deposited
on leaves from atmosphere in the different regions are compared. [1 is better to decribe the unit as PAHs concentrations per drv
weight of leaves for comparison with other data because almost researcher make use of this unit, and the range of fluctuation
of the dry weights in several natures of tree leaves was relatively little during growing seasons.

2) Although four kinds of trees(Pinus Koraiensis, Ginkgo biloba, Evodia daniellii, Kalopanax pictus) had been grown at the
same place, PAHs concentrtions deposited on leaves differed respectively. Therefore PAHs concentrations deposited on
different kinds of tree leaves should not be compared. It is better to make use of pine needles as the sample because pine trees
grow almost over the world, and it is able to collect their samples in winter.
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Fig 1. Shape of four kinds of tree leaves.
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‘Table 1. Analytical conditions of GC-MSD for PAHs deter-mination.

GC HP 6890
Detector HP Mass Selective Detector 5973
Column HP Crosslinked HP ME Sioxane
30m x 0.25mm X 0.25m Film thikness
Mode SIM
Injector Splitless
Sample injection volume 14
Carrier Gas He 1 m//min
Temperature Programme ~ 60°C for I min
20'C/minto 130C
4°C/min to 300°C with a final hold of 15 min
‘Total Run Time 62 min
Injector Temperature 300°C

¥ 2E £vle HPLC grade (J.T.BakerAh)E Abg3tg on,
Na,S0,(anhydrous, Shinyo pure chemicalA}), SiO, (70~230 mesh
ASTM, MerckAH) 8} AL O;(Neutral grade 1, BDH)+ 450°C9) A
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Table 2. Nomenclatures, abbreviations and physico-chemical properties of 16 PAHs analysed in this study.

L. Molecular .
Nomenclature(1UPAC) Abbreviation Formular weight Ring No.
Naphthalene NPTHL CoHs 128.16 2
Acenaphthylene ACNPL CHq 15220 "
Acenaphthene ACNPN C,Hy, 15421 »
Fluorene FL C:H, 166.22 4
Phenanthrene PHEN C,Hy, 178.22 3
Anthracene ANTHN C.H, 17822 ”
Fluoranthene FLRTH CH, 20226 »
Pyrene PY C.H, 202.26 4
Benzo{a)anthracene BaA C:H, 22829 ”
Chrysene CHRY C.H, 22829 ”
Benzo(b)fluoranthene BbF CyH, 25232 ”
Benzo(k)fluoranthene BkF CoH, 25232 ”
Benzo(a)pyrene BaP CyH, 25232 5
Indeno(1,2,3-cd)pyrene 1123pP CpH, 276.34 6
Dibenz(a h)anthracene DahA CypH, 278.35 5
Benzo{g,h,i)yperylene BghiP C,H, 27634 6
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Table 3. Properties of four kinds of tree leaves.

Pinus Ginkgo Evodia Kalopanax

Water content (%) 398 267 338 298
Lipid content (mg/g of dry leave) 193 7.1 57 119
Area (cm¥ g of dry leave) 459 806 1105 1209

R49 29 3% HH PAHsY 3= U 7HA JE &, ¥
o] &5 A (g of wet weight), AZFA|(g of dry weight), A%
(mg of lipid weight), QB2 (cd of area) 71T 2.8 AAE A5
7 M2 ggt olRe URLY ol stA AT 434
o]l A3 ¢17] Q& Arle A2 AEY,

UEdd 23 FEFE Lol A3 T o AL
Hass £3o gy Yo THY FEYE Ao|st ag
noQF ARYE FF 2k Aolvt Hen S HEA
TAEN FH ARE 5 UL B FEF Fol EAF
7] gEo) 49 FFAS AFYL PAHsY F=E e
= gege A¥EA 4o IO £ 9o AR
AG B3R AFAZF 4o A3E PAHs % o A
8 ARl QA FTE Y9 WU JELE Yele
Ax F& Wye] oty AZH vF 49 FA4, ¢
Wol 7|7k GEAsitt M2 g2t 29 AEA i
F%E Fo3 ¥RdE Y9 ARA(NAYo £FE F

Table 4. PAHs concentrations in tree leaves.
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Fig. 2. Properties of four kinds of tree leaves.
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£ H 49 23 3& YRl A2E PAHsY FE¥X
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(ng/g of wet leaves) (ng/g of dry leaves)
Pinus Ginkgo Evodia Kalopanax Pinus Ginkgo Evodia Kalopanax
PHEN Bl 2950 130.8 973 PHEN 915 77.0 434 602
ANTHN 12.8 203 14.6 9.0 ANTHN 5.0 53 49 5.1
FLRTH 1470 477.8 159.4 1843 FLRTH 582 1247 529 88.8
PY 171.0 5829 164.0 228.8 PY 67.7 152.1 544 1032
BaA 41.] 2319 81.9 68.1 BaA 163 60.5 272 43.8
CHRY 104.5 586.7 154.0 138.0 CHRY 414 153.1 511 102.1
BbF 62.0 2271 56.2 949 BbF 245 592 18.7 390
BkF 474 183.1 59.8 712 BkF 189 4738 19.8 338
BaP 26.4 315 248 20.0 BaP 105 82 8.2 82
123p 194 26.7 183 202 1123p 17 7.0 6.1 6.5
DahA 42 43 27 3.8 DahA 1.7 1.1 0.9 1.0
BghiP 82 272 19.6 222 BghiP 33 7.1 6.5 6.8
Total 8754 2,694.5 886.1 957.8 Total 346.5 703.0 294.0 493.5
{ng/g of wet leaves) (ng/g of dry leaves)
Pinus Ginkgo Evodia Kalopanax Pinus Ginkgo Evodia Kalopanax
PHEN 7282 2389 483.6 83.0 PHEN 1,7418 2,7049 2,056.2 8383
ANTHN 402 164 283 1.7 ANTHN 96.1 1862 2299 714
FLRTH 4629 386.6 424.8 157.2 FLRTH 11072 437715 25104 1,588.7
PY 5385 472.7 505.6 195.4 PY 1,288.1 5,350.8 2,592.3 1,973.7
BaA 129.6 187.6 158.6 578 BaA 3100 21236 1,296.0 585.0
CHRY 3294 4752 4023 1175 CHRY 788.0 5379.8 24417 1,187.8
BbF 195.7 183.7 189.7 80.5 BbF 4682 2,080.0 887.7 8145
BkF 1504 148.1 1493 602 BkF 3598 1,676.6 940.0 609.2
BaP 834 256 54.5 169 BaP 199.6 2893 3903 1713
1123P 61.3 216 414 173 1123 146.6 2447 288.8 174.7
DahA 13.1 35 83 33 DahA 315 39.1 422 329
BghiP 260 220 240 189 BghiP 62.1 2487 309.5 190.8
Total 2,758.7 2,1819 24703 815.6 Total 6,599.0 247012 13,985.1 82445
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Fig. 3. PAHs concentrations in tree lcaves.
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