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A Study of the Changes in Physical and Chemical
Properities of Oil Used in Gasoline and LPG Engine
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*Korea Air Force Academy
**Korea Petroleum Quality Inspection Institute

Abstract —This study is concerned with the change of physical and chemical properties of the
used oil in gasoline and LPG engine. The used oils of engine were sampled from dynamometer
and cars. The field tests of car were done in city and on highway. The properties of oil were
TAN, TBN, visocity, oxidation, ZDTP depletion factor and etc. Also the relation between the chemi-
cal change and antiwear property was studied. From the study, it was shown that the decrease
of antiwear property of used oil was depended on the changes of ZDTP depletion factor as well
as TAN (total acid number). Also, it was found that the oil used by LPG car was deteriorated
within the shortest distance among the other gasoline cars. The antiwear property of oil decreased
as the running distance increased. The gasoline engine oil drove mainly on highway was the
least deteriorate of properities for the same running distance.
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Table 1. AlH? MHEEM9 Zzt (ppm)
299 =5 Fe Al Cr Mg Na Ni Pb Si Mo
A 15 0.5 15 425 10 05 25 35 05
Beod 15 05 2.0 125 20.5 0.5 35 0 0
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Fig. 3. Change of chemical properties for used oil during

bench test.
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Fig. 9. Wear scar diameter of A and B oil tested with
4-ball tester.
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Fig. 10. Change of TAN in used oil during test.
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Fig. 21. Change of chemical properties for used oil by
real cars.
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Fig. 22. Change of ZDTP depletion factor for used oil
by LPG taxi.
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Fig. 23. Changes of kinematic viscosity for used A oil
tested in different ways.
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Fig. 24. Change of TAN for used A oil tested in different
ways.
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Fig. 25. Change of ZDTP depletion factor for used A
oil tested in different ways.
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