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Abstract

Methyl linoleate was oxidized at 60, 90, 120 and 150°C, respectively, with sparging oxygen for different
periods of time. On the basis of the peroxide values determined at four temperatures, four heating times were
chosen for the analysis of physicochemical parameters, such as peroxide value, total oxidation products,
polymer content, viscosity, refractive index and characteristics of thermal degradation by DSC (Differential
Scanning Calorimeter). The content of peroxide linkage (C-O-O-C) polymer and ether or carbon to carbon
linkage (C-O-C/C-C) polymer were analyzed by High Performance Size Exclusion Chromatography (HPSEC).
The polymer formed at four temperatures was qualitatively identified as dimer. The polymer with peroxide
linkage (C-O-O-C) were detected from methyl linoleate oxidized at 60°C and 90°C, but they were not
detected from methyl linoleate oxidized at 120°C and 150°C. The enthalpy changes increased as peroxide
value increased whereas maximum degradation temperature decreased. The highest correlation coefficients
were obtained between maximum degradation temperature (T, ), exothermic enthalpy changes and peroxide

value, peroxide linkage (C-O-O-C) polymer content.
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Fig. 1. Changes of peroxide values of methyl linoleate
oxidized at various temperatures with oxygen sparging.
A: 60°C, B: 90°C, C: 120°C, D: 150°C
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Table 1. Changes of TOP, dimer contents, viscosties and refractive indeces of methyl linoleate oxidized at various

temperatures

Temperatures POV TOP C-0-0-C C-0-Cc/C-C Viscosity Refractive

C) (meq/kg) (%) dimer (%) dimer (%) (Pa-s) index

2057 5.6 - - 8.961x10"* 1.453

60 14767 235 35 2.4 9.308x 107" 1.457

3104” 65.5 8.9 243 1.096x107* 1.465

2600 91.8 7.8 44.4 1.097x 107> 1.467

2327 4.1 - - 9.683x10°* 1.453

90 11337 19.6 1.6 4.9 9.430x 10" 1.456

2199Y 54.3 45 222 9.831x10™* 1.462

1865” 717.8 4.3 36.3 1.087x107* 1.465

1267 24 - - 9.144x107* 1.453

120 6707 12.9 - 44 9.542x107* 1.455

1380° 42.4 - 17.0° 9.952x107* 1.459

1080” 70.5 - 36.6 1.033x 1077 1.463

607 22 - - 9.455%x 107" 1.453

150 3107 73 - 21 9.490% 107" 1.454

583% 30.0 - 16.7 9.599% 107* 1.456

4587 46.3 - 29.2 9.853x10™* 1.457

YTotal oxidation product, “Initial stage, “Increasing stage, “Maximum stage, “Decreasing stage.
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Fig. 2. DSC thermograms of methyl linoleated oxidized
at 60°C.
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Table 2. Changes of the maximum degradation tem-
peratures and enthalpy on the DSC-thermogram of
methyl linoleate oxidized at various temperatures

Maximum degradation

Temperatures POV AH (Enthalpy,
temperature
C) (meq/kg) per? cal/g)
(T, C)

295" 205 123

60 1476% 188 52.7
31047 160 149.3

2600" 159 143.3

232! 203 92

90 1133? 192 40.1
2199 175 90.6

1865 175 90.5

126" 202 6.3

6707 198 25.2

120 1380° 185 55.0
1080° 190 422

60" 203 6.3

3107 198 13.0

150 583" 196 215
458Y 196 17.7

Ulnitial stage, “Increasing stage, “Maximum stage, “Decreasing
stage.
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Table 3. Simple correlation coefficients between chemical and physical parameters of methyl linoleate oxidized at

various temperatures

Temperature \ C-0-0-C C-0-C
I("’C) POV TOP? Dimer Dimer
Viscosity 0.9504** 0.9610%* 0.9684** 0.9177*
60 Refractive index 0.9475** 0.9867** 0.9672** 0.9426*
AH (cal/g) 0.9879*** 0.9698** 0.9930%** 0.9155*
Maximun degradation -0.9795%* -0.9598** -0).99(8*** -0.8947
Viscosity 0.4733 0.8416 0.6164 0.8861
90 Refractive index 0.9067* (0.9973*** 0.9630** 0.9870**
AH (cal/g) (.9833*** 0.9510** 0.9991*** 0.9214**
Maximun degradation -0.9819** -(.9492** -0.9989%** -0.9187*
Viscosity 0.8570 0.9815* - 0.9605**
120 Refractive index 0.7981 0.9990*** - 0.9890**
AH (cal/g) 0.9987*** 0.7817 - 0.6966
Maximun degradation -0.9784** -0.7927 - -0.7078
Viscosity 0.6061 0.9600* - 0.9730**
150 Refractive index 0.8682 0.9874%* - 0.9756**
AH (cal/g) 0.9992*** 0.7905 - 0.7496
Maximun degradation -0.9671** -(.4000 - -0.3524

"Total oxidation product *P<0.10, **P<0.05, ***P<().01.
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