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Anti-Oxidation Property of Oil-Soluble
Zinc-dialkyldithiophosphate

Young Hwan Kim

Department of Industrial Chemistry, Jaenung College

Abstact—In this paper, the fuction of Zinc-dialkyldithiophosphate (ZnDTP) as an oxidation inhibitor of mineral
oils was investigated and compared with 2,6-Di-tert-Butyl-4-Methylphenol (DBMP). Oxidation tests were con-
ducted using an oxygen absorption apparatus. ZnDTP showedanti-oxidation property, and length of induction
period prolonged by increasing ZnDTP concentration. The anti-oxidation property of ZnDTP was simmilar to that
with DBMP. The amount of hydroperoxide decomposition ability with ZnDTP was much greater than that with
DBMP. But the rate constant of radical scavenging with ZnDTP was less than that with DBMP. The anti-oxidation
property of ZnDTP seems to by both synergy effect of hydroperoxide decomposition ability and radical scaveng-

ing ability.

Key words—anti-oxidation, hydroperoxide decomposition, radical scavenging.
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Fig. 1. Oxygen absorption apparatus.

1. CO; Absorber, 2. Dry Ice-Ethanol Trap, 3. Ice-Water Trap
4. Sample Oils, 5. Oil Bath, 6. Hot Stirrer, 7. Sirculating Pump
8. Gas Burette, 9. Liquid Paraffin Reservoir.
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Table 1. Properties of mineral oil
Specific gravity (15/4°C) 0.8621
40°C: 30.47, 100°C: 5.323

Viscosity (cSt) 120°C: 4.198
Viscosity index 107
Sulfur (ppm) 5

Mean molecular weight 410

Table 2. Elemental analysis ZnDTP (theoritical value)

Zn 7.93% (8.46%)
S 15.3% (16.6%)
P 8.1% (8.02%)

ZnDTP [(RO),PS,].Zn R: 2-ethylhexyl
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Fig. 2. Autoxidation of minearal oil at various temper-
atures.
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Fig. 3. Oxidation of mineral oil with ZnDTP at 120°C.
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Fig. 4. Oxidation of mineral oil with DBMP at 120°C.
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Fig. 6. Decomposition of CHPO in chlorobenzene at 80°C
under nitrogen in the presence of ZnDTP ((CHPO],: 5%
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Fig. 7. Decomposition of CHPO in chlorobengene at 80°C
under nitrogen in the presence of DBMP.
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Fig. 8. Radical scavenging ability of ZnDTP at 120°C.
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Fig. 9. Radical scavenging ability of DBMP at 120°C.
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