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Abstract

In the present study, changes of some chemical and physical properties of a soybean oil,.
aerated at 120s//min through a porous gas distributor and cxidized at 45°~180°C, was inves-
tigated. The results of the study were as follows:

The peroxide, thiobarbituric acid, and iodine value of the soybean oil which was aerated at
120 mi/min increased rapidly as oxidation temperature exceeded over 80°C. The acid value of
the oil increased very rapidly as the oxidation temperature passed over 160°C.

The content of the unsaturated fatty acid of the oil decreased considerably as the oxidaticn
temperature exceeded over 80°C, whereas that of the saturated fatty acid did not change
appreciably. This related well to the changes of the iodine value of the oil subjected to the
same experimental conditions.

The viscosity and refractive index of the oil increased rapidly as the oxidation temperature
passed over 180°C. The following linear relationship hold for the viscosity and refractive index
of the oil in the present study.

V=A exp(“RE-*J
where V=viscosity(poise), A=constant, E=activation energy for viscous flow,
R=gas constant, T=cxidation temperature(°K).

The following relationship also hold for the viscosity and refractive index(n%%) of the oil
at the present experimental conditions.

720 =1.4614-+7. 333X 1075t +2.9612X10~* InV
where t=temperature(°C) at which the viscosity was measured.

(257 )



(258)

3
o
lo o
3

fu
X qr
b

QA 4F F84 ekl F

%L ez vH
Z Ao AF
3= %*lf’ﬂ %14 g4 =
g A 24 2R
L ofA 2 140~200°C Wsl =2

10 o] G2 E

it
i

)3
-~

o 2 o of4
ol
w fo
o
Ry
NG
oz*; n
2 ©
o
XN
i
kr
)
dm,
a3
2
H
é,

Ao o
I
3o
w2 fo mﬂ. Fff 2 N
E ot
3]

o

i

a3

N !

2
)

i

N
A
W 2

Frdez

>
o

)
ol

3 ALsle)) 9% Bl A 3E A A A

%
2
a4
5
&
X
e,
I

1
4l

A Aol Asso] 3300,
A4 Aagng TUES 8
& sl7dol A44HE AF £oE

tric constant)o] w5}z 4 Ahﬂf 23 s‘}:z_xﬁ 57 R

BuzasE 982 347 & ol vlebr] 7l &9 Aped Azt

A9l Al abed ¥4 (differential thermal analysis)e] =

3} 2 4 Nieschlag5 4.9 crambe 7] &2] 7bdo] =}

dxysl, & oFA &34 (thermogravimetric met-

hod)5-2) 7 (empirical)el Wyoz A E F3

sud AEsd got obd HUL P& G

3, Sims®E AHF R 4459 v:;;e “o
=gt A E4bole] WA BA Yes wustu gl
o=, ThompsonE@ & 21559 %7 1%91 4%
3 g sed B AAels AadaAlo] wa4
Zbeke] wamgksh gl

280 A5 A Ao Yol o e Aol 3EA
P E AEE 8RR 40 BAA Y deds
Qs FA 8 s'-a—h deh. werA ojwl Abs) &3
43 AR 517, & staaszzid A o mgaa
Absh 57 msx}ou BASL FE, Aol gheden

A7 AEE #34

E3heh3] |
@l Ahggel s

X ATl AL 5ol ARHE FAA4 & 7 Y
upol 2o 7}°é4lﬁl-xl o doui %Z]ﬂ ﬁ}ﬂa

ME 2 gy
HENE
B AT A48T A&t At FE(E ¥
A A B ez Ay A o] %A FidstE
Zh Azt 2 2= b7 4.3 (meg/kg). 0.11 %
130g =, &=, o T2 Audz4g-e Table 13
ZEsk

2,

el FAE A Y 31014

A4 &x x4 7 (Haake Model E52)E

Holl 4&= 45,55,65,1208F 180°C 52 = = %
AepAl f-A g =& Fig. 14 w8 ubsh 3o
FEFAE A A4 g drdgs SAA4E, A4
B Ardel Falsigdet. =g Hungg®e 2714

o

oo

ol 49 fA 000 QFzAL BT 7

=7 A (FEH) 2 120 mi/miny) B X % 228

Table 1. Effect of thermal oxidation temperature
on the percent fatty acid composition
of the soybean oil aerated at a flow-rate
of 120 ml/min

o “Temp

p.(° C), T
Original 65 120 180
. Time(hr)

. ol 5 5 5

Fatty acid ™1 o
Palmitic acid 9.3 9.1 8.9 8.3
Stearic acid 3.6 3.5 3.1 2.9
Saturated fatty acid 12.9 12.6 12.0 11.2
Oleic acid 23.5 23.4 22.5 20.9
Linoleic acid 54.6 54.3 50.3 44.9
Linolenic acid 8.1 8.0 7.2 6.0
Unsaturated fatty acid 86.2 85.7 80.0 71.8
Total Sum 99.1 98.3 ©2.0 83.0
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A: Air distributor
G Compressor
D: Dehydrator
1i: Auxiliary Heater
R. Rotameter
G: Glass thermometer
T: Thermostat
T o
: n Air flow rate: 120 wl/min
’g' 0 Thermal oxidation
A J temperature: 45°C - 180°C
H
Fig. 1. Schematic diagram of thermal oxidation system
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Fig. 5. Effect of thermal oxidation iemperature
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ml/min and heated for five hours
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Table 2. Activation energies ¢f the viscous flow
of the soybean oil at various thermal
oxidation temperatures and times

(fiow-rate=120ml/min)

Activation energy

Thermal oxidation Oxidation
time (hr) temp (°C) (cal/g mol)

2~10 45~75 6,405

5 120 7,013

5 150 6, 965

2 180 7,028

5 180 8,109

10 180 8,554
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