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A Study of Chemical and Mechanical Properties of the Mineral
and Synthetic Oil Added with Two Different Zn-DTPs
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*Korea Research Institute of Chemical Technology
**Korean Air Force Acadeny

Abstract—For the study of chemical and mechanical properties of the synthetic and mineral
oil added with two different Zn-DTPs, base and formulated oils were analyzed and compared.

Kinematic viscosity and total acid number (TAN) were tested at high temperature for formulated
oils. Also the oils added with different alkyl groups of Zn-DTP were tested for thermal stability
and TAN changes. The 4-ball machine was used to test for the mechanical properties, such as
the coefficient of friction and wear. The worn areas after sliding test were analyzed with microscope

and EDX, too.

From the study, mineral and synthetic oil have different effects according to the various added
ratio of the primary and secondary alkyl groups of Zn-DTP. Also the temperature of test oil affected
the anti-wear and friction property of the formulated oils. For synthetic oil, the primery alkyl
group of Zn-DTP made better friction properties than that of secondary, while, for mineral oil,
secondary alkyl group was better only at low temperature for mineral oil.
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Fig. 1. Changes of viscosity of formulated mineral and
synthetic oil during oxidizing stability test (40C).
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Table 1. Wear scar diameter of mineral and synthetic
oil
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