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Characteristics of PAHs Concentrations by Soil Particle Size
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This study was performed to investigate PAHs extraction method in soil and PAHs concentration distribution
in each soil by particle sizes (diameter 2.00, 1.41, 1.00 and 0.59 mm) separated using sieves. Soil PAHs extrac-
tion efficiency by Soxhlet was 1.2 times higher than that by ultrasonification. PAHs were included mostly in
below soil particle diameter 1 mm, and Soil PAHs concentration over 1.00 mm of soil particle diameter was
caused fine soil particle detached coarse soil particles.
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A& WH¥E=EZ(internal surrogate standard;
naphthalene-dg,  acenaphthene-d,,, anthracene-d,,
chrysene-d;,, perylene-d;,)%} 714 Wi iF=2
(recovery surrogate standard; 4,4-dibromo-octafluoro-
biphenyly= SupelcoollA] Fuiale] ARR-EII L &wjol
dichloromethane(DCM), acetone 2 n-hexane2 HPLC
grade('T. Baken)s AM-31919™ nhexane F31
A&t

Na,SO,(anhydrous granular, Shinyo pure chemical),
Si0,(70~230 mesh ASTM, Merck)9} Al,O;(Neutral
grade 1, BDH= A7 11mm Z3do)] Yol 130°C A
712X oF 1277k o) Bkt & AMEEth GPC
column®] A}&¥ Bio-beadst= Bio RadAl2] S-X3,
40~80 umE A&t om, Ao ALg-¥ PAHs
calibration standard: Supelco®] 16714 PAHs £3H&
(EPA 610 PAHs mix)g ALE-3I S ™, Table 19
PAHs®] &5, <
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2.4.1. Silica-alumina column
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Table 1. Nomenclatures and physicochemical properties of 16 PAHs analysed in this study?

Nomenclature(IUPAC) Abbreviation ~ Formular Mvzﬁgﬁltar V(eg)ra tp;e5s ige (alto ‘(;ZI;?%)
Naphthalene Naph CyoHg 128.18 11.14 5.13
Acenaphthylene AcPy CoHg 152.20 3.87 6.47
Acenaphthene Acp C,Hyy 154.20 3.07 6.21
Fluorene Flu CysHyy 166.23 1.66 6.68
Phenanthrene Phen CHyg 178.24 1.06x10 7.47
Anthracene Ant CHyg 178.24 8.6x10™* 7.34
Fluoranthene Flt CeHyo 202.26 8.61x10* 8.60
Pyrene Pyr CyeHig 202.26 5x107° 8.61
Benz(a)anthracene BaA CysHyy 228.30 5.43x10* 9.52
Chrysene Chry CisHpp 228.30 4.0x10° 10.42
Benzo(b)fluoranthene BbF CyoHysy 252.32 5.0x107 10.17
Benzo(k)fluoranthene BkF CyoHyy 252.32 5.2x10°8 11.18
Benzo(a)pyrene BaP CyoHiy 252.32 6.0x108 10.77
Dibenz(a,h)anthracene DahA CyHyy 278.36 1.33x108 1391
Indeno(1,2,3-cd)pyrene Ind123 CyHyy 276.34 NR 11.01
Benzo(ghi)perylene BghiP CyoHyy 276.34 1.38x108 11.02

NR indicates that data nor reported
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Al oF 2~3mI7HA] F5F the WA 11mm, Aol
230 mm<] glass columnel| dHFAAFE ALO, 25 g,
SiO, 15g, 5 Na,SO, oF 2gS 2= il 130
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2.4.2. GPC column

Silica-alumina column?re 2+ AlFol| ¥ste o] Y=
WellEdo] F33] AALA er=E A 20 mm, 4
o] 220mm 2 3#o] Bio-beads 12g& =AAZ
GPC(gel permeation chromatography) column® =
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2.6. QA/QC
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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 1ul

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

Tonization mode EI
Detection mode SIM
Total Run Time 62 min
Injector Temperature 300°C
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Fig. 1. Extraction percentage using ultrasonic extractor in
soil spiked deuterated PAHs (30 minutes extraction

time in each number).

4

p 107

N

1.6
1.42

1.2 112 ]
0.99

0.8

Ratio

0.6

0.4

0.2

0.0

Acp—d10 Ant-d10 Chry-d12  Perylene-d12 Mean

Fig. 2. Extraction concentration ratio of Soxhlet to
ultrasonic extraction in soil spiked deuterated
PAHs.
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Fig. 3. Fraction distribution of weight, particle count and
surface area of soil.
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Fig. 4. Fraction of PAHs concentration by soil particle
diameter.
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