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A Method for Determination of Petroleum Content in Lubricating Oil Preparations including Poly-o-olefins by 'H-NMR
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*Tokyo Customs Laboratory, 2-7-11, Aomi, Koto-ku, Tokyo 135-8615 Japan

Lubricating oil preparations containing poly-a-olefin (PAO) have increased since poly-a-olefin was developed.

Lubricating oil preparations containing more than 70% petroleum oil are classified into chapter 27. Other preparations are

classified into chapter 34. Therefore, it is necessary for customs to determine the petroleum oil contents in the preparation.

Generally, separation of petroleum oil and additives in a lubricating oil preparation is conducted by customs laboratory

method No.301. However, this method is not able to separate petroleum oil and poly-a-olefin.

In this paper, we studied a quantification method of petroleum content by using 'H-NMR, and report obtained results.
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Fig. 1 'H-NMR spectra of Mineral oil (A) and PAO6¢St (E)
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Table 1  Signal intensity ratio of the methylene proton

signal intensity ratio of signal intensity
mineral oil rr%eth lene rt(})]ton %) PAO ratio of methylene
Y P ° proton (%)
A 733 4cSt(E) 78.2
B 69.5 6¢St(E) 78.7
C 72.1 8cSt(E) 79.9
D 73.9 6¢St(F) 78.4
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Fig. 2 Relationship between the mixture rate of mineral oil and signal intensity
ratio of methylene proton mineral oil (A) and PAO 6¢St (E)

Table 2 Correlation coefficient (r2) of the relationship between mixture rate of
mineral oil and signal intensity ratio of the methylene proton
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Table 4 Calculation results of petroleum content by using the calibration curve
of other mixtures

mineral oil
PAO A B C D
4cSt(E) 0.9984 0.9982 0.9989 0.9993
6¢St(E) 0.9996 0.9997 0.9994 0.9994
8cSt(E) 0.9991 0.9992 0.9996 0.9995
6¢St(F) 0.9996 0.9987 0.9990 0.9999
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Table 3 Comparison of calculation results by the GC method and by the

"H-NMR method
Mixture rate of Calculation results by
mineral oil (%) GC method (%) 'H-NMR method (%)
89.7 89.7 90.0
80.2 80.3 80.2
70.2 70.4 69.7
59.9 60.2 60.0
49.8 50.1 50.0
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Actually mixed Calculation Mix.ture rat<? Calibration curve
. . of mineral oil | | .
mineral oil| PAO results (%) %) mineral oil| PAO
A 6¢St(E) 68.6 70.2 A 6¢St(F)
A 6¢St(F) 70.6 69.7 A 6¢St(E)
B 6¢SH(E) 68.3 69.8 B 6¢SH(F)
B 6¢St(F) 70.7 70.1 B 6¢SY(E)
C 6¢St(E) 672 69.7 C 6¢St(F)
C 6¢St(F) 71.2 69.9 C 6¢SYE)
D 6¢St(E) 69.6 70.5 D 6¢St(F)
D 6¢SH(F) 70.5 69.8 D 6¢SYE)
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