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OXIDATION OF SQUALENE

Yoshinobu KAWANO, Atsushi SHIBAHARA, We SON,
Koichiro SHIOMORI, Yoshinari BABA,
Hidekazu YOSHIZAWA, Yoshimitsu UEMURA
and Yasuo HATATE

Oxidation bahaviors of squalene were investigated in various conditions. Oxidation rates of
squalene were measured by batch and flow reactor systems. In batch system, oxygen pressure

depression in the reactor were measured continuously and automatically. In flow system, total
concentrations of peroxides formed were measured by a titration method, and six kinds of perox-
ides were separately detected by a HPLC instrument with UV detector and with chemical
luminescence (CL) detector for each time. Oxidation of squalene was proceeded by two periods of
the induction having very low rate and the acceleration having very high rate. Overall formation

rates of peroxides were represented by the first order equations for squalene concentration in
both periods. Both rate constants for the rate equations were determined as a function of temper-

ature. It was found by the gel permeation chromatograph and HPLC analysis that peroxides were
decomposed or polymerized consecutively to form low molecular weight carbonyl, ketone or car-

boxylic acids and tetramer of squalene.
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Fig. 1. HPLC chromatogram of oxidation products
with chemiluminescence detector
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Fig. 2. Experimental apparatus of batch reactor system
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Fig. 5. Effect of squalene concentration on the oxida-
tion in the batch system at 353K
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Fig. 6. Effect of temperature on the oxidation in the
batch system
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Fig. 7. Effect of temperature on the oxidation in the
bubble column reactor
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Fig. 9. Temperature of the reaction solution during the
oxidation in the bubble column reactor system
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Fig. 18. Changes of hydroperoxide concentration and
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(3) Y7L 6O GEALTEY, £
RxL ko T e MO ER SR

5o
4) 277 Ly ORI IE BRI MR

g ot AR & LT @}run ESIH

I, BV TRZ AEASMIEE L O

T o R EEESERRL T b o, BERIIEE SR



PUEF N BR - R - B - SR BN BT 22 7 L 2 OBMESIEIC I 2 4 113

%o

(8) BAEKOGTEHEY GPC (FN/8—3I T3 a %
1 EEPER LTS

ow s 7)) Tl L,
Ebhs 7o,

Nemenclature

C  concentration

k  reaction rate constant

7 . number of mole

D : pressure

POV : peroxide value

R : gas constant

S area of HPLC peak

T  temperature

ttime

Vi ! volume of reactor

w : weight of sample

o . density
<Subscripts >

P < peroxide

$ . squalene

R I reactor

0 : initial

[mol/dm®]
[1/h]

[mol]

(mm H,0]
[mmol/kg-oil]
[dm®/mol/K]
[—]

(K]

[h]

[dm]

[¢]

(g/cm’]

1

2)

3)

4)

5)

7)

8)
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