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DEGRADATION OF FATS AND OILS BY AUTOXIDATION I
— PRODUCTION AND DECOMPOSITION RATES OF HYDROPEROXIDE DURING
THE AUTOXIDATION OF ETHYL OLEATE —

Yasuo HATATE, Yoshinobu KAWANO®*, Takashi MAKISE* *
and Atsushi IKARI

A kinetic approach to the oxidation of ethyl oleate was carried out. The production and decom-
position rates of hydroperoxide of ethyl oleate were measured under temperatures ranging from 110°
to 140 °C and oxygen partial pressures ranging from 0 to 1 atm. The experimental results were analy-
zed using the same reaction mechanism as oxidation of oleic acid, and the following results were
obtained;

(1) Auto—acceleration in hydroperoxide production was clearly observed at the initial stage of the re-

action.

(2) The rate equation of production of hydroperoxide was represented by the following equation,

d[RO,H] _ K,[RO;H] 1/21302
dt - Ko/ [RH]*+poy

K1=2.17X10%xp (—96.3X10%/RT) (mol/1) "2}

K2=9.33X10%xp (—49.6 X 10%/RT) (mol/1) “"2s"'MPa

ka=2.89%10%xp (—97.7 X 10%/RT) s7!
where [ROzH] is the concentration of hydroperoxide [mol/1], [RH] is the concentration of ethyl oleate

—kq[RO2H]

[mol/1] and po; is the oxygen partial pressure [MPal.
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Table 1 Experimental conditions for hydroperoxides overall production rate measurement.

Run No. Temperature [K] Po; [MPa] Ucs [ecm/s]
32 383.2 (110C) 1.06X1072 0.20
30 2.13X 1072 (air) 0.20
31 6.08X 1072 0.20
29 1.01X 107! (oxygen) 0.20
34 398.2 (125C) 1.06X1072 1.00
33 2.13X 1072 (air) 0.20
35 6.08X1072 0.35
41 1.01X1071 (oxygen) 0.35
37 413.2  (1407C) 1.06X1072 0.03
38 2.13X107% (air) 1.00
39 6.08X1072 1.00
36 1.01X 107! (oxygen) 1.00

Table 2 Experimental conditions for
hydroperoxides decomposition rate

measurement

Run No. | Temperature[K]

Gas change mode

40

44

42

383.2 (110C)
3
398.2 (125%C)

413.2 (140C)

air (POV = 346)
—nitrogen (6h)
air (POV = 291)
—nitrogen (2h)
air (POV = 296)
—snitrogen (40min)
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Fig. 3 Effect of oxygen partial pressure on hy-
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Fig. 5 Measurement of decomposition rate of hy-
droperoxide at 140°C
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d[ROH] 2 kywpw/H: [RH]*py, [RO.H]
dt = (ky/H) [RH) Poz K.+ [RH]ZPO‘_’/H
—ky [ROH]
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Nomenclature

H ; Henry constant

K ; Kinetic constant

k ; rate constants of elementary reactions

poz ;oxygen partial pressure [MPa]
; gas constant [Jemol 'K ™Y]
; absolute temperature [K]
; reaction time [(h]

[ems™Y]

; mole fraction

R

T

4

U, ; superficial gas velocity
X

@ ; kinetic constants

f

; fraction of radical R- used plymerization
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