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ABSTRACT

Clean soil environment is of crucial importance to sustain lives of ecosystem and humans. With rapid industrialization,
there has been a great increase of soil contamination by accidental releases of petroleum products. In general, soil
remediation is an expensive and time-consuming process as compared to cleanup of water and air. Moreover, determining
the source and responsible parties of soil pollution often turns into legal conflicts and that further delay the cleanup process
of contaminated sites. In practice, total petroleum hydrocarbon (TPH) analysis has been employed to determine the
petroleum species and to track down the responsible polluters. However, this approach often suffers from differentiating
similar TPH species. In this study, we analyzed TPH chromatogram patterns of 24 domestic petroleum products in specific
carbon ranges (~Cig, Ciy - Cy,, Cy» - C36, and Cs¢~) and the fractional changes of THP ratio in the mixture products of
gasoline, kerosene and diesel. The proposed TPH analysis method in this study could serve as a useful tool to better
analyze the petroleum species in soils contaminated with complex oil mixtures, and ultimately be used to identify the

polluters of soil.
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Table 1. Petroleum products list in the study
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Product Manufacture Product Manufacture
Gasoline (grade 1) S-0il Byproduct 1 Hanwha-Total
Gasoline (grade 2) S-0il Byproduct 2 LG Chem. Co.

Kerosene SK Energy Solvent (grade 1) Dongsung Chemical Co.

Jet A-1 SK Energy Solvent (grade 2) Dongsung Chemical Co.

JP-5 GS Caltex Solvent (grade 3) Hanwha-Total
JP-8 SK' Energy Solvent (grade 4) Dongsung Chemical Co.
Diesel (vehicle) SK Energy Solvent (grade 5) Hanwha-Total
Diesel (marine) SK Energy Solvent (grade 6) Eil
Bunker A GS Caltex Solvent (grade 7) Eil
Bunker B GS Caltex Solvent (grade 8) Hanwha-Total
Bunker C SK Energy Solvent (grade 9) Hanwha-Total
Engine oil Mobil Solvent (grade 10) Hanwha-Total
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Fig. 1. Chromatograms of TPH in domestic petroleum product.
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Table 2. Sectional TPH analysis of domestic petroleum product
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TPH ratio (%)

TPH ratio in Petroleum product

Part A Part B Part C Part D
Gasoline (grade 1) 94 5 1 -
Gasoline (grade 2) 87 10 3 -
Kerosene 28 37 35 -
Jet A-1 27 37 36 -
JP-5 9 51 40 -
JP-8 37 35 38 -
Diesel (vehicle) 16 16 68 -
Diesel (marine) 5 11 84 -
Bunker A - - - -
Bunker B 3 10 46 11
Bunker C 1 2 71 26
Engine oil - - 82 18
Byproduct 1 16 26 58 -
Byproduct 2 21 63 16 -
Solvent (grade 1) 100 - - -
Solvent (grade 2) 100 - - -
Solvent (grade 3) 50 49 1 -
Solvent (grade 4) 99 - 1 -
Solvent (grade 5) 99 1 - -
Solvent (grade 6) 48 51 1 -
Solvent (grade 7) - 39 61 -
Solvent (grade 8) 48 52 -
Solvent (grade 9) 8 89 3 -
Solvent (grade 10) 73 21 -
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Fig. 2. Chromatograms of TPH in mixed petroleum product.
Table 3. Sectional TPH analysis of domestic petroleum product
TPH ratio (%)
TPH ratio in Petroleum product
Part A Part B Part C Part D
Gasoline (100%) 94 5 1 -
Gasoline : Diesel (2:1) 63 10 27 -
Gasoline : Diesel (1:1) 51 11 38 -
Gasoline : Diesel (1:2) 41 12 47 -
Diesel (100%) 16 16 68 -
Diesel : Kerosene (2:1) 22 22 56 -
Diesel : Kerosene (1:1) 23 27 50 -
Diesel : Kerosene (1:2) 24 30 46 -
Kerosene (100%) 28 37 35 -
Kerosene : Gasoline (2:1) 46 29 25 -
Kerosene : Gasoline (1:1) 59 23 18 -
Kerosene : Gasoline (1:2) 70 18 12 -
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Fig. 3. Quantitative analysis of oil species using fractional
interpretation.
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