Rapid Separation of Lubricating Base Oil and Additives by Centrifugal
Liquid Chromatography
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A rapid method for separation of lubricating base oil and additives was investigated
by using centrifugal liquid chromatography.

A sample of base oil was transferred to the separation disc column packed with
silica gel and it was gradually eluted with hexane, hexane-ethylacetate (9:1), or
ethylacetate-methyl alcohol (5:5).

The use of hexane as eluent is satisfactory for recovery oils.

The recoveries of oils were 96 98  for neutral type base oil, 96 97  for bright
stock type base oil, respectively.

It agreed very closely with that obtained by the continuous elution chromatography
using silica gel.

Further, this method was applied to the separation of some additives (metallic
sulfonates & etc.) in lubricating oil.

Metallic sulfonates, 2, 4-di-tert.-butyl-p-cresol, chlorinated paraffines, tricresyl
phosphates etc. could be separated from the base oil.

It was found that the centrifugal liquid chromatography was useful for the rapid
separation of lubricating oil into additives and base oil.
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Fig.2  Elution curves of base oils by centrifugal

liquid chromatography
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Fig.3 Elution curves of base oils by centrifugal

liquid chromatography
Absorbent silica gel KT-1401 (400 )
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Table 1 Recovery of neutral type base oil by continuous elution chromatography
and centrifugal liquid chromatography

ReC(C\))‘é&rd’ Continuous elution chromatography Centrifugal liquid chromatography
Sample Pet. ether Benzene E. ether Total Hexane g?;cae?st% 1 ﬁ‘.a;ﬁt;fgfs Total
Neutral 150 A 97.1 0.8 2.1 100.1 97.0 15 1.3 99.8
Neutral 150 B 99.4 0.1 0.7 100.2 98.2 0.4 04 99.0
Neutral 450 99.0 0.6 0.7 100.3 97.1 1.0 1.4 99.5
Neutral 500 A 97.2 0.7 2.0 99.9 96.2 1.6 1.9 99.7
Neutral 500 B 98.9 0.4 0.2 99.5 97.9 0.7 0.5 99.1
Average 98.3 0.5 1.1 100.0 97.3 1.0 1.1 994
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Table 2 Recovery of bright stock base oil by continuous elution chromatography
and centrifugal liquid chromatography

Rei'ﬁ\ﬁ\;ig/y) Continuous elution chromatography| Centrifugal liquid chromatography
(
Sample Pet. ether Benzene E. ether Total Hexane Ef);{?;zt e? ﬁ.zclitoaﬁgf’ 5 Total
Naphtene 98.6 0.9 0.0 99.5 96.6 2.0 1.0 99.6
Base 25 98.1 0.3 0.6 99.0 96.0 1.7 1.1 98.8
Bright 150 — A 95.8 1.8 1.6 99.2 95.7 2.3 1.3 99.3
Bright 150 — B 96.8 1.6 0.6 99.0 97.1 1.5 0.7 99.3
Bright 150 —C 96.6 1.2 0.6 98.4 96.9 1.1 1.1 99.1
Stanco base 974 14 0.3 99.1 971 1.6 0.8 99.5
2500
average 97.2 1.2 0.6 99.0 96.6 1.7 1.0 99.3
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Fig.6  Elution curve of barium phenate base
oil by centrifugal liquid chromatography
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