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Abstract: This study was performed to establish an analytical method of PAHSs in oil contaminated soil of
these methods by evaluating the PAHs test methods from US EPA and 1SO etc. The application to domestic
contaminated soil leads to a conclusion that dumina column is a more effective clean-up procedure for oil
contaminated soil rather than the others. It is proposed with the new anayticad method of 12 PAHs except
for more volatile compounds (naphthalene, acenaphthylene, acenaphthene, fluorene). The recovery of PAHs in
this method ranged 67~107%. The oil contaminated soil samples were analyzed using GC/MSD. The
concentration of PAHSs ranged 78.68~275.57 ug/kg. The predominated compounds were fluoranthene, pyrene
and chrysene attributing about 70% of total concentration. The level of Benzo[a]pyrene ranged 1.76~24.65 ug/kg.
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Table 1. Analytica condition of GC/MSD
Analytica condition

Instrument tvpe GC : HP 6890N
P MS : HP 5975B inert XL
lon voltage El 70eV
)| 0, .
Column HP-5MS 5% phenyl methyl siloxane

(30 mMmx250 umx0.25 pum)
Injection mode Splitless, 2 uL
Oven temperature  70°C(4 min) 10°C/min, 300°C(10 min)
Gas flow 1.0 mL/min(He)

Injector temperature Inlets 250°C
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Table 2. Target compounds and calibration levels

.
% -

21

e

Calibration(ng)

Monitoring ion

Compounds

Quantitative Confirma-

Cs1 Cs2 Cs3 C+#4 CS5 . S Ref. std
ion tiveion
Target compound.
Anthracene 50 100 250 500 1000 178 176 1S1
Fluoranthene 50 100 250 500 1000 202 101 IS1
Phenanthrene 50 100 250 500 1000 178 176 1S1
Pyrene 50 100 250 500 1000 202 IS1
Benz[a]anthracene 50 100 250 500 1000 228 226 152
Chrycene 50 100 250 500 1000 228 226 1S2
Benzo[ghi]perylene 50 100 250 500 1000 276 138 IS3
Dibenz[a,h]anthracene 50 100 250 500 1000 278 139 1S3
Indeno[123cd] pyrene 50 100 250 500 1000 276 138 1S3
Benzo[b]fluoranthene 50 100 250 500 1000 252 250 1S3
Benzo[a]pyrene 50 100 250 500 1000 252 250 1S3
Benzo[k]fluoranthene 50 100 250 500 1000 252 250 1S3
Surrogate std.
d10-pyrene 50 100 250 500 1000 212 I1S1
Internal std.
d10-phenanthrene 250 250 250 250 250 188
d12-chrycene 250 250 250 250 250 240
d12-perylene 250 250 250 250 250 264 260
Table 3. Determination methods for PAHs in soil
US EPASS 1SO 18287% EA No 186(UK)Y
Soxhlet (3540C)

Automated soxhlet (3541)

Extraction Ultrasonic (3550B) Liquid/liquid - acetonef/ether Soxhlet - dichloromethan
Pressurized fluid (3545)
Supercritical fluid (3560)
Alumina (3611B) s .

Clean up Silica gel (3630C) Silica gel Sillica gel/alumina
Gel-permeation (3640)

Instrument GC/IMS GC/IMS GC/IMS

Sail type Soil/sediment Field Sail Dry Sail

Compound EPA 16 compounds EPA 16 compounds 19 compounds (EPA 16+3)
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Fig. 1. The flow chart of proposed determination method for PAHs in soil.

Table 4. Anaytica target compounds co-eluted with oil on clean-up procedure

299

Chemicals Target compounds Primary ion Secondary ion Ref. Sd.

d8-naphthalene(1S*1) 136 137

Naphthalene co-elution 128 129 IS1
d10-acenaphthene(IS2) 164 162

Acenaphthene co-elution 154 152 12
Acenaphthylene co-elution 152 151 1S2
d10-fluorene(SS** 1) 176 1S2
Fluorene co-elution 166 165 1S2
d10-phenanthrene(1 S3) 188

Anthracene O 178 176 1S3
Fluoranthene O 202 101 1S3
Phenanthrene O 178 176 1S3
d10-pyrene(SS2) 212 1S3
Pyrene O 202 1S3
d12-chrysene(1$4) 240

Benz[a]antracene O 228 226 1A
Chrycene O 228 226 1A
d12-perylene(I S5) 264 260

Benzo[ghi]perylene O 276 138 1S5
Dibenz[ah]anthracene O 278 139 1S5
Indeno[123cd]pyrene O 276 138 1S5
Benzo[b]fluorancene O 252 250 1S5
Benzo[a]pyrene O 252 250 1S5
Benzo[K]fluorancene O 252 250 1S5

B4 27 2 A A3AE Sl 27H AARE S mQdeigon, B e B4
AR 12 FEAAS A% OMSO Bl F A w0y 1o G AAAEE wsdn) Ea, 24
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Fig. 2. The GC/MSD chromatogram of PAHs standard solution.
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Fig. 3. The chromatogram of PAHSs determinated by proposed
method |.
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Fig. 4. The chromatogram of PAHs determinated by proposed
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[ sample collection
v

[ extraction

soil 10g

<free oil soil>
v L4

<oil contaminated soil>

Soxhlet, extract more than 16hr(Hexane: Aceton=1:1)

l 4———————  Surrogate std. injection

| silicagel clean up |

[ alumina clean up ]

4% deactivated silicagel
Hexane 130ml |

alumina 10g(190°C, 16hr)
1* Hexane 100ml(discard)

; — Internal std. 2 10% DCM 50ml(discard)
injection 37 DCM 40ml
[ Ge/mSsD analysis |
Fig. 7. The determination method for PAHs in oil-contaminated soil.
Table 5. The PAHs concentration in cil contaminated soil (unit : png/kg wet)

Samples Soil-1 Soil-2 Soil-3 Soil-4 Soil-5
d10-pyrene(recovery) 92% 104% 87% 92% 105%
Anthracene 317 147 0.44 3.03 1.99
Phenanthrene 82.50 6.89 17.28 581 108.84
Fluoranthene 10.64 nd 8.93 237 28.19
Pyrene 28.24 44.85 40.80 10.28 31.95
Chrysene 9.36 30.63 3.06 34.87 26.60
Benz[g)anthrathene 357 6.55 124 210 11.45
Benzo[a]pyrene 2.39 6.47 1.40 14.53 6.19
Benzo[b]fluoranthene 411 5.33 1.76 4.12 24.65
Benzo[K]fluoranthene 251 191 1.04 2.87 16.06
Dibenz[ah]anthrathene 0.50 0.68 nd 0.67 1.59
Indeno[123-cd]pyrene 176 4,01 0.78 3.73 10.15
Benzo[ghi]perylene 279 5.23 1.93 6.65 7.91
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Fig. 8. The PAHSs digtribution in oil contaminated soil samples.
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