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Abstract : Petroleum is the most used energy source in Korea with a usage rate of 39.5% among the available 1st
energy source. The price of liquid petroleum products in Korea includes a lot of tax such as transportation-en-
vironment-energy tax. Thus, illegal production and distribution of liquid petroleum is widespread because of its huge
price difference, including its tax-free nature, from that of the normal product. Generally, illegal petroleum product is
produced by illegally mixing liquid petroleum with other similar petroleum alternatives. In such case, it is easy to dis-
tinguish whether the product is illegal by analyzing its physical properties and typical components. However, if one
the components of original petroleum product is added to illegal petroleum, distinguishing between the two petroleum
products will be difficult. In this research, we inspect illegally produced gasoline, which is mixed with methyl tertiary
butyl ether (MTBE) as an octane booster. This illegal gasoline shows a high octane number and oxygen content. Fur-
ther, we analyze the different types of green dyes used in illegal gasoline through high performance liquid chro-
matography (HPLC). We conduct component analyses on the simulated sample obtained from premium gasoline and
MTBE. Finally, the illegal gasoline is defined as premium gasoline with 10% MTBE. The findings of this study sug-
gest that illegal petroleum can be identified through an analytic method of components and simulated samples.
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Table 1. Specification of gasoline[7]

Common | Premium
(grade 1) | (grade 2)
Octane number 91~94 over 94
T10, (°C) below 70
T50 (°C) below 125
Distillation T90 (°C) below 170
End point (°C) below 225
Residue (vol.%) below 2.0
Water & sediment (vol.%) below 0.01
Copper strip corrosion (50°C, 3h) below 1
44~82
Vapor pressure (37.8°C, kPa) (Sum'.:44~60,
Win'.:44~ 96)
Oxidation stability (min) 480
Gum content (mg/100mL) below 5
Sulphur content (mg/kg) below 10
Color (visual identification) yellow ‘ green
Lead content (g/L) below 0.013
Phosphine content (g/L) below 0.0013
Aromatic content (vol.%)) below 24(21)
Benzene content (vol.%) below 0.7
Olefin content (vol.%) below 16(19)
Oxygen content (wt.%) below 2.3
Methanol content (wt.%) below 0.1

'Summer season ; Jun. 1 ~ Aug. 31 (production step inspection)
*Winter season ; Oct. 1 ~ Mar. 31 (production step inspection)
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A5ttt AELe Agilent 190s-004 (HP-DHAIL, 2m
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3+ W MTBE®] g8kt 724418 98l 7k==
ZrkE Ty A A7 (GC-MS)E o831 th GC-
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fragmentol] T3k Hlo]EIE NIST17 librarys 53l 7%
AT

2-5. e W 2 24M[21]
= 912 (MAXOL GREEN 4L)Z
E243517] $J8ll, UV-VIS Spectrometer (ShimadzuA},

UV-1800)2 At} §551¢< 8jolst F, HPLC(UV 7
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Table 2. Analytic result of illegal gasoline

Analytic items Test results

Octane number 103

T10, (°C) 60

T50 (°C) 95

Distillation T90 (°C) 128

End point (°C) 197

Residue (vol.%) 1.0
Water & sediment (vol.%) below 0.01
Copper strip corrosion (50°C, 3h) Below 1

Vapor pressure (37.8°C, kPa) 54

Oxidation stability (min) Over 480
Gum content (mg/100 mL) Below 1
Sulphur content (mg/kg) 1
Color (visual identification) Green
Lead content (g/L) Below 0.013

Phosphine content (g/L) Below 0.0013

Aromatic content (vol.%)) 12

Benzene content (vol.%) 0.2

Olefin content (vol.%) 4

Oxygen content (wt.%) 3.8

Methanol content (wt.%) Below 0.1
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Fig. 1. Chromatogram of PONA GC.
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Fig. 2. Chromatogram of GC-MS.
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Fig. 3. Au of MAXOL GREEN 4L by UV-Vis Spectro-
meter.
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Fig. 4. Analysis of MAXOL GREEN 4L using HPLC.
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Table 3. Analytic result of simulated sample

HERPLE RS R

Simulated Sample
(Premium gasoline :
MTBE)

95:5 90:10 | 85:15

Premium
Gasoline'

Component| Illegal
(Vol.%) |Gasoline

Paraffins | 62.3 623 62.3 583 71.4

Olefins 39 4.0 4.0 34 3.7

Naphthenes| 1.7 1.7 1.7 12 1.3

Aromatics | 12.0 12.0 12.0 114 12.4

MTBE 20.2 20.0 20.0 25.8 11.2

' Premium gasoline ; Hyundai Oil Bank sample
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