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DEGRADATION OF FATS AND OILS BY AUTOXIDATION V] ---PRODUCTION AND
DECOMPOSITION RATES OF HYDROPEROXIDE DURING THE AUTOXIDATION OF
TRIOLEIL ---

Yoshinobu KAWANO , Hironori NAKATAKE and Yasuo HATATE

A kinetic approach to the oxidation of trioleil was carried out. The production and decomposition
rates of hydroperoxide of trioleil were measured under temperatures ranging from 373 K to 393 K
and a concentration ranging from 20 to 50 % of the weight of trioleil diluted by methyl laurate. The
experimental result was analyzed using the same reaction mechanism as in oxidation of oleic acid. The

rate of the production of hydroperoxide is represented by the following equation:

d [RozH] N K1 [ROzH] %Poz
dt K,/ [RHE + p,
K,=4.52%10%xp(—95.1X10°/RT)

K»=41.9exp(—23.8%X10°/RT)
ky=7.54X10%exp (—70.6X10°/RT)

—Kq4 [ROzH]
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Fig. 1 Effect of oxygen partial pressure on trioleil
autoxidation at 373 K
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Effect of oxygen partial pressure on trioleil
autoxidation at 383 K
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Fig. 3 Effect of oxygen partial pressure on trioleil
autoxidation at 393 K
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Fig. 4 Measurement of decomposition rate of per-
oxide

ky=7.54X10* Exp(—70.6X10°/RT) (1)
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Fig. 6 Measurement of reactant solution density at
each temperature
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X [ROzHJ'# — ky[RO-H] (3)
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Fig. 9 Plot of [RO;H]* vs. {1-exp (-kqt/2)} at
393K
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Fig. 10 Plot of 1/S vs. (3[RH],) ? at each temper-
ature level
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Nomenclature
H . Henry constant (-]
K : Kinetic parameter

k : Rate constant for elementary reactions

Po; : Oxygen partial Pressure [MPa]
[RH] : Concentration of lipid (kmol/m®]
[ROzH] : Concentration of peroxide (kmol/m®]
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