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Anti-Oxidation Property of Organo-Molybdenum
Dialkyldithiophosphate

Young Hwan Kim' and Kwang Shik Chun
Department of Industrial Chemistry, Jaenung College

Abstact — In this paper, the fuction of molybdenum dialkyl dithiophosphate (MoDTP) as an oxidation inhibitor
of mineral oils was investigated and compared with 2,6-Di-tert-Butyl-4-Methylphenol (DBMP). Oxidation tests
were conducted using an oxygen absorption apparatus. MoDTP showed anti-oxidation property, and length of
induction time prolonged by increasing MoDTP concentration. However the induction time of DBMP was longer
than those of MoDTP. The anti- oxidtion property of MoDTP was found to be inferior to that of DBMP. The
capability of hydroperoxide decomposition ability with MoDTP was much greater than that with DBMP. How-
ever the rate constant of radical scavenging with MoDTP was much better than that with DBMP. It was found
that the performance of MoDTP is exellent with respect to hydroperoxide decomposition but it is susceptible to
chemical decomposition. From the fact that formation of phenol was observed when MoDTP was added to hex-
ane solution of cumene hydroperoxide (CHPO), it is indicated that the decomposition of hydroperoxide with

MoDTP occurs by means of ionic mechanism.

Key words — MoDTP, DBMP,CHPO, anti-oxidation, hydroperoxide decomposition, radical scavenging.
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Fig. 1. Oxgen absorption apparatus.
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Table 1. Properties of mineral oil

Specific Gravity (15/4°C) 0.8621
40°C : 30.47
Viscosity (cSt) 100°C : 5.323
120°C: 4.198
Viscosity Index 107
Sulfur (ppm) 5
Mean Molecular Weight 410
Table 2. Elemental analysis
Mo S P
MoDTP
18.2% 19.0% 6.1%

MoDTP : [(RO):PSz]zMOzSzOz
R : 2-ethylhexyl
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Fig. 2. Autoxidation of mineral oil at different
temperatures.
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Fig. 3. Oxidation of mineral oil with MoDTP at 120°C.
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Fig. 4. Oxidation of mineral oil with DBMP at 120°C.

AP ES WUt MoDTP A7Hrel Askdd 2
A5 Fg. 30 YAt 7 A7l AlEfe 271
HE 4o F471 A=A T, MoDTP #7M-9] 73
$= 2AES57 AAEE %71 (Induction Period)
o] sk JeldS ¥ 4 Utk 3 MoDTPe]
¥%7F 2713 w2} Induction Period”’t Z7}sha
AS2E MoDTP & F7k= 47152 ¢S
o d3she & & Uk EF MoDTP] Alshikx] 7]
3o] 285 E AdolME MoDTP H7Fsx=et #A18]
o] BE AinFSTMo] o FE3) FUtehe A
S ER A gl

Fig. 4= A&l A3lxA] DBMP H7kr-¢l
3P 7]58 MoDTP J7Hre) 5U3E A A
A@ATeIt). Ao & 4+ %ol DBMPY A
% MoDTP 7Hr¢] A=} vl drksze] &
719} 8 Induction Period(friEAZh)o] Z7Fsta A
PRI Eel 2BEE Al FHHQ AAFTE
Uehll 2 it

Fig. 55 MoDTP 7Hre] &g 438474t
DBMP H7Mro] A4Es AEEHAE FEACE
H|w 2433k Aajoltt, MoDTPS] A+l W=]7)58 A
- Aksbdx|A] DBMPE] 58o] "olde & &
Art.

AR E JA sk PR A Y] 28 WIS
2 27HA] Typee 2 FEE 4 Utk Ashke x7)
o] 4“5 HydroperoxideE ¥3l3hs #talE ¥
AP A3 Foll BAE= RadicalE F40lF

¢

>
2

o



200
100 -
= A
- E N
kel
S] - °
2l -
5 10 A/
g3 =
3 F .
= L ® MoDTP
B A DBMP
1 1l Lol ]
10°° 10

Additive Concentration, mol/!

Fig. 5. Relation between induction period and additive
concentration.

E2 AAjolFo| g Radical Scavenging®-&
& Ak

B ARl MoDTPE] 23R 58S 4317 9
sl FatElE BaY 2 Radical Scavenging2lE-S
%38l MoDTP7F Ad &3& AESHUT =
DBMPY] 583} HlZHESE 5k}

et

100 =y =

» ~e
° L ]
°\°~ I MoDTP Concentration, mol/!
o 60 A o0
T e 1x10-°
e A 3X10°
g m5x10°°
o 40 A s
6 \A e 1X10
— » ~—A
\ TTA—— A
20 | ]
-\
——

B

| L I L ]

0 40 80 120
Reaction Time, min

Fig. 6. Decomposition of CHPO in chlorobenzene at
80°C under nitrogen in the presence of MoDTP
([CHPO}, : 510 mol/).
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Fig. 7. Radical scavenging ability of MoDTP at 120°C.
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Fig. 8. Radical scavenging ability of DBMP at 120°C.

Table 3. Rate constrant of radical scavenging reactive
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Fig. 9. Decomposition of MoDTP in n-hexadecane at
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Fig. 11. Amount of phenol as a reaction product of
CHPO with MoDTP in n-hexane at 40°C.
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