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Abstract
The contamination in soil, underground water and river environment became serious due to illegal waste dumping. In this
study, our research group analyzed the oil species of illegally disposed oils from J City. After pretreating the mixture of
oil, water and solid phases to obtain homogeneous phase components, the physical property analysis, atom analysis, and gas
chromatography were performed. From the results showing 11.8% of oxygen content, -6 C of pour point and chromatogram
pattern. the contaminated oil was identified as a vegetable one. High performance liquid chromatography (HPLC) analysis
was also performed in order to know what kind of vegetable oil was, and the ratio of LLO, OOL and POL was found to
be high indicating that the disposed oil is majorly the used soybean oil with some vegetable oil mixtures. This study can

be used for identifying contaminators for oils from the illegal waste dumping.
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Figure 1. Classification of waste for home and industry waste.
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Table 1. The Status of Domestic Wastes in 2014

o digt % a4 665

Garbage bag (ton/day) Recyclable waste (ton/day) Food waste
Total (ton/day)
Combustible Incombustible Total Lubricant Waste food oil Total (ton/day)
Seoul 3,072.9 133.2 3,206.1 0 8 3,226.7 3,181.0 3,226.7
Busan 923.7 146.2 1,069.9 0 0 1,540.60 787.3 1,540.6
Daegu 855.2 595.5 1,450.7 0 0.4 832.6 616.1 832.6
Incheon 706.6 227.4 934 0 0 171.2 640.8 171.2
Gwangju 348.8 126 474.8 0 0.4 342.7 498.9 3427
Daejeon 495.1 59.3 554.4 0 0 496.7 400.1 496.7
Ulsan 486.7 175.3 662 0.1 1.1 429.5 357.8 429.5
Sejong 62.5 313 93.8 0 0.1 10.6 15.8 10.6
Gyeonggi 4,469.7 659.6 5,129.3 0 26.6 2,344.8 2,978.0 2,344.8
Kangwon 858.5 236.9 1,095.4 4.6 0.2 686.8 3219 686.8
Chungbuk 532.7 242.6 775.3 0 0.2 806.3 3614 806.3
Chungnam 940.9 194.1 1,135.0 0.3 0.4 883.9 463.9 883.9
Cheonbuk 645.7 112 757.7 0 0.3 391.5 555.8 3915
Cheonnam 946.4 173.5 1,119.9 0.2 0.6 462.1 427.7 462.1
Gyeongbuk 1,184.9 463.9 1,648.8 0 0.1 5382 608.3 5382
Gyeongnam 1,340.5 3879 1,728.4 0 1.9 903 821.1 903
Jeju 199.6 229.5 429.1 0 7.9 361.5 185.6 361.5
Total 13,221.5 13,221.5 22,264.6 5.2 48.2 14,428.7 13221.5 49,914.8
Table 2. Test Sample of Petroleum Product for TPH Analysis
Petroleum product (grade) Manufacturer Petroleum product (grade) Manufacturer
Gasoline (1) Hyundae Oilbank Byproduct (2) LG Chem
Kerosene GS Caltex Lubricant (engine oil) SK' Lubricant
Jet A-1 SK Energy Illegal disposed oil J City Hall Supply
Diesel SK Energy Soybean oil Ottogi
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Figure 2. Diagram of pretreatment of illegally disposed oil.

of| fEAAE

Rt

sk

2.1. AR 88 AR
2 Aol AREE e R AR I srRelA e
ARE JAFCIA A 22l fFERlE Sl vwAgel

Appl. Chem. Eng., Vol. 27, No. 6, 2016



666 dYH -

Table 3. Sectional TPH Analysis from Petroleum Product

M)
o
.

](?(egr/l;t}})/ Klner(nnzﬁfz /;22)0 osity Pour point(C) Flash point (C) c At;m ratio IEIA]) o
J city sample 935.4 50.61 -6 87 732 114 0.7 11.8
Gasoline (1) 709.5 0.4745 less than -57 less than 0 83.0 13.2 0.5 0.62
Kerosene 794.2 1.149 -56 38 849 144 0.7 0.25
Jet A-1 797.0 1.185 -54 43 839 144 0.4 0.15
Diesel 827.3 2.395 22 45 837 142 0.2 0.6
Byproduct (2) 920.8 1.352 less than -57 51 87.2 11.0 0.2 12
Lubricants 843.0 35.79 -17 226" 854 149 03 03
Soybean oil 924.8 32.08 -7 over than 110 76.8 12.0 0.3 11.3
a : check by Cleveland open cup method
AMEE O3] ARAET AEA715S Table 291 2th 2.4. TPH 7IAS20LE TJRT| 24
EoF Yol 33 TPH (total petroleum hydrocarbon)S 7}~ Zn}
2.2. A2 M2 & 723 (Agilent Technologies*}2] 7890A GC System)S ©]8-3l]
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g 5, HE A Y] fF AEES EATHFigure 2).
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Figure 3. Chromatogram of TPH standard and domestic distributed petroleum.

1000 [ 110 Triglyceride Standard

LnLnLn

Intensity (mv)
=]
s}
o
=]
©
w

L L L L L L L
o 1 2 3 &4 5 8 7 8 5 10 11 12 13

Retention Time (min)

ICity Sample
1000 Lo

OOL py.
600 - '

u_r.‘
1 |
200 |- ‘ |

|

|

\‘ i
ks ..J'\J”J..J'*'qw\_ﬁa__

I L L L L L I L L I 1 L
o 1 2 3 4 5 6 7 B 8 10 n 12 13

Inlensity (mV)

000

Retention Time {min)

Ln : linolenic acid methyl ester, L : linoleic acid methyl ester, O : oleic acid methyl ester, P : palmitic acid methyl ester, S : stearic acid methyl ester

Figure 4. Analysis of component in J city sample by HPLC.
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Figure 4. Analysis of component in J city sample by GC-MS.
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