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Comparing the Analytical Results for the Determination of
Weathered Diesel in Soils According to the Different Methods

Goon-Taek Lee™

National Instrumentation Center for Environmental Management, Seoul National University

ABSTRACT

Soil samples used in this study were taken from the site at which diesel spill accident had occurred in 1995. It was
confirmed that all of soil samples were contaminated with diesel which was going on weathering. The concentrations of
diesel in soils were determined by Korea standard method revised in July 1999 (Method 1) and US EPA method 8015b
(Method 2). Some additional soil samples were analyzed with Korea standard method revised in July 2002 (Method 3) to
compare the accuracy and reproducibility with Method 2. The only four of forty-six samples were determined when the
analysis carried out according to Method 1 while forty-three of forty-six samples had the value above criterion (2000mg
kg™') according to Method 2. There were no significant differences between the results of the analysis by Method 2 and
Method 3. Based on these results, Method 2 and 3 were more appropriate than Method 1 for the determination of
weathered diesel in soil. Method 2 had almost equivalent accuracy and reproducibility to Method 3.
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Table 1. Physico-Chemical Properties of Soil
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Fig. 1. Representative chromatogram of weathered diesel in soil samples.
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Table 2. Summary of Each Method for the Analysis of Diesel
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Korea standard method

Korea standard method

Conditions revised in July1999 US EPA method 8013b revised in July 2002
Instrumentation GC (FID) GC (FID) GC (FID)
Extraction Ultrasonic disruptor or soxhlet Ultrasonic disruptor, soxhlet or Ultrasonic disruptor or soxhlet

pressurized fluid extraction et al.
Calibration n-alkane (Cz-Csyy) Diesel purchased from a com- All even numbered normal
strandard mercial source or obtained from alkanes from Cg to Cyg
leaking tank on site
Method The concentrations of only n-alkane compoundsin The entire area of the chromato- The entire area of the

for quantitation  diesel were quantified.

The concentration of diesel is calculated with sum- used for determination.
mation of n-alkane concentration and reversal

distribution factors corresponding to diesel.

gram between Cjpand C3 was chromatogram between Cg
and Cy was used for
determination.
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Table 3. Conditions of gas chromatograph

Items Conditions
Instrument Agilent 6890
Column DB5(30 m<0.32 mm>X0.25 um)
Detector Temp. 320
Injector Temp. 270

55°C(3 min)—10°C/min160°C—

Temperture Program 8"C/r£1jn—>3)2_0)"C(20 min)
Split ratio 30:1
Column flow 1.2 ml/min
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Fig. 2. Comparison of analytical results for diesel between Korea
standard method revised in July 1999 and US EPA method
8015b.
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Table 4. Composition of Diesel (#2) Fuel Oil
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Compound Aromatics Cveloalkan Diaromatics Polynuclear Straight-Chain and
Class ) 4 ¢ (Including Naphthalenes) Aromatics Branched Alkane
Weight Percent (%) 2 53 0.073 0.00016 45
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Table 5. Experimental Results for the Relative Amount of n-

alkane in Oil Sample (Unit: %)
Samples GS1 GS2 GS3 GS4 GSS5 Mean
Kerosene 196 179 227 121 179 18.0
Diesel 170 172 173 155 182 17.0
B/C 6.5 6.3 6.8 5.4 41 5.8
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Fig. 3. Comparison of analytical results for diesel between
Korea standard method revised in July 2002 and US EPA method
8015b.

6000

5000 -

&
2
=]
S
T

y = 0.9846x - 36.824
¥ =0.99

Values determined by
US EPA method 8015b
[ 7]
> (=3
> =3
< <
T

1000

0 . ) e L L i
] 1000 2000 3000 4000 5000 6000

Values determined by Kerea standard method

Fig. 4. Linear regression between the results of Korea standard
method (revised in July 2002) and US EPA method 8015b for
weathered diesel.
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