Determination of Petroleum Content in Lubricating Oil Preparations including Poly a

olefins

Yukihiko YAMAZAKI , Takenori HIRAI , Naoki KURASHIMA and Minoru SUZUKI
Central Customs Laboratory, Ministry of Finance
531, Iwase, Matsudo-shi, Chiba, 271-0076 JAPAN

Recently, lubricating oil preparations including poly o

olefins are increasing. Lubricating oil

preparations including lubricating oil more than 70% are classified into chapter 27, other
preparations are classified into chapter 34. So it is necessary for customs to determine the contents of

lubricating oil in the preparations. Usually, separation of lubricating oil and its additives is
conducted by customs laboratory method No.301. But by using this method, we can not separate

lubricating oil and poly o
lubricating oil and poly «

molecular weight.

olefins. And even if we use gas chromatography for separating
olefin, we can not separate them because they have almost the same

In this time, we studied determination of lubricating oil by gas chromatography using least

square method and multivariate analysis method.
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Table 1 Matrix data
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Table 2 Relationship between calculation result and mixture

rate by least square method

X mixture rate, Y calculation result
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Table 3 Calculation results of lubricating oil contents by multivariate analysis method

| Using for ealeulation Calculation results by Mixture rate actually mixed
Lubricating oil PAD Multivariate analysis tubricating oil) lubricating oil FAC
viubricating oif)
At | D 702% 70.2% At =30
SAE10 | PAO4 B SAE10 |
At Dt 69.8% 69.8% At EtL
SAE20 | PAO4 SAE10
At DfL 69.2% 10.3% A1l E+t
SAE30 | PAO4 SAE10 |
At D3t 66.6% 69.5% AfL Fit
SAE10 | PAOG _ SAET10
AFT D¥T 10.0% 69.8% At F+T
' SAE20 | PAOS6 i SAE20
AT D+t T1.7% 69.8% Azt Fit
SAE30 | PAOG SAE30
Table 4 Calculation results of lubricating oil contents by multivariate analysis method
Using for calculation Calculation results by Mixture rate actually mixed
Lubricating oil PAO Multivariate analysis (lubricating oil) lubricating oil PAO
(lubricating oil)
A%L PAO4 66.4% 69.6% B+t PAO4
SAE10 SAE10
A%T PAO4 67.9% 69.9% CtL PAO4
SAE10 SAE10
AfT PAOG6 | 69.6% 70.0% B+t PAOG
SAE10 SAE10
Aft PAOG6 64.9% 69.6% Ctt PAO6
SAE10 SAE10
A$T PAO4 67.6% 69.5% Bft PAO4
SAE20 SAE20
AfL PAO4 67.5% 69.6% BfL PAO4
SAE30 SAE30
AfL PAOG 69.1% 69.5% B+t PAOG6
SAE20 SAE20
AfT PAOG6 72.1% 69.8% Bt PAOG6
SAE30 SAE30
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Fig.3 Gas chromatogram of Poly a olefins (PAO4)
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Fig.4 Gas chromatogram of Poly a olefins (PAO6)
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Fig.5 Gas chromatogram of lubricating oil (SAE10)
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Fig.6 Gas chromatogram of lubricating oil (SAE20)
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Fig.7 Gas chromatogram of lubricating oil (SAE30)
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