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Determination of Petroleum Content in Lubricant by Solid Phase Extraction

Shinsuke MIYAZAWA*, Hideki IKEDA* and Minoru SUZUKI*

*Yokohama Customs Laboratory

2-1-10, Shin-Urashima-chou, Kanagawa-ku, Yokohama, Kanagawa 221-0031 Japan

Petroleum-base and bituminous-oil-base lubricants are given different tariff numbers according to specific gravity and the

content of petroleum or bituminous oil, resulting in variations in tariffs. Therefore, the petroleum content must be

determined for lubricant classification. The method provided in Customs Analytical Method No. 301: “Quantitative method

for analyzing the petroleum content in lubricant” has disadvantages in that it includes a time-consuming step for the elution

of the petroleum content and that a large amount of solvent must be used. To reduce both the time and amount of solvent

used for the elution, we experimented on determining the petroleum content by solid phase extraction and found that the

method could be useful for quickly and easily determining the petroleum content in lubricant.
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Fig.1 Infrared spectra of petroleum ether and toluene elution by SPE
(a) petroleum ether elution
(b) toluene elution
sample: import 1, 150 mg
filler in SPE : silica gel, 500 mg
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Fig.2 Relationship between volume of petroleum ether and recovery
(a) final recovery by Soxhlet extraction method
(b) recovery by SPE method
sample: import 1, 1 g
filler in SPE: silica gel 10 g and alumina 6 g
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Fig.3 Relationship between volume of toluene and recovery
(a) final recovery by Soxhlet extraction method
(b) recovery by SPE method
sample: import 1, 1 g
filler in SPE: silica gel 10 g and alumina 6 g
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Fig4 Infrared spectra of petroleum ether elution by SPE and Soxhlet
extraction method
(a) SPE method
(b) Soxhlet extraction method
sample: import 1, 1 g
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Fig.5 Infrared spectra of toluene elution by SPE method
and benzene elution by Soxhlet extraction method
(a) toluene elution by SPE method
(b) benzene elution by Soxhlet extraction method
sample: import 1, 1 g
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Tablel Recovery of base oils by SPE and Soxhlet extraction method

Recovery b, Recovery b,
sample SPE/r"yA) g Soxlet extr:(}:/tio}rll/ %
import 1 86.9 87.6
import 2 94.6 95.9
import 3 98.9 99.4
import 4 0 0
import 5 87.3 88.4
import 6 88.3 89.2
commercial 1 (base oil content 90-95 %) 91.3 92.8
commercial 2 (base oil content 70-80 %) 73.8 74.9
standard 1 (base oil content 94.9 %) 93.5 943
standard 2 (base oil content 95.0 %) 93.6 94.5
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Fig.6 Infrared spectra of petroleum ether elution by SPE and Soxhlet
extraction method
(a) SPE method
(b) Soxhlet extraction method
sample: import 2, 1 g
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Fig.7 Infrared spectra of toluene elution by SPE method and benzene
elution by Soxhlet extraction method
(a) toluene elution by SPE method
(b) benzene elution by Soxhlet extraction method
sample: import 2, 1 g
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