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Abstract

To investigate the effect of heating conditions on the polymerization of methyl linoleate, the esters were
heated at 60°C, 90°C, 120°C and 150°C, respectively, with sparging oxygen for different periods of time. On
the basis of the peroxide curve obtained at each of the four temperatures, four heating times were chosen
for the analysis of the polymers and total oxidation products. Significant linear relationships were found
between polymer contents and total oxidation product contents. The contents of polymers and their linkage
types were analyzed by High Performance Size Exclusion Chromatography. The polymers formed at four
temperatures were qualitatively identified as dimers. The dimers with peroxide linkages 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. Therefore, all dimers formed at 120°C and 150°C seemed to be the ones with ether link-
age or carbon to carbon linkage. The degradation rate of the dimers with peroxide linkages at 90°C was fast-
er than at 60°C.
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TLCZ #lslgl e o|o AFE3F TLC platet= silica
gel G60 (Merck No. 5748)0|g 51 A7)-g-vl+ n-hex-
ane : ethyl ether (60 : 40)& AF-&3}e]c}.

SoH g2 9 P T4
APtz AbshE 7h A el & FgAl ek L
FUA AYAAE 24307] AR s se]

QA g W3 o) T8
shek-S HPSEC (ngh Performance Size Exclusion
Chromatography)= #-A15te] 3 Z4b4) gtak 2 &
A AYEAL zastech WA 244 AREHS
ZApsl7] glsl AksbEl AlE 0.1 g2 100 ml round
flaskel] #]&}3. o]7]°l] methyl alcohol 5 miE 7}3}ed
S30°C WggrellA] 14)7F A3k %, NaBH. 20 mg2-
7FEE5L 204 Feol] 7o) Aol 4] 3087 HiA|gF ¥
30 mi2] ethyl ether®2 33] &3}gict. Ko}zl ethers
2 evaporatorg ©]-83}e] 40°C o]3le] 2T ol Ll
2 A3l &o7t Al 2] gef dichlorome-
thane 5 m/3 7}ste] 2 &aA7 &, F7|8&
GPC #)-& o] 43le #Aaksdn}. F5hA 48 4
& A8 §7)8uf8 GPC Z8]-& Ultrastyragel 100
A7 7.8x7Zle] 300 mm, Waters Co., Part No.
85500)0]%) o1 ek shel B YR EFFO D 4
4= methyl linoleate2} polystyrene (Polymer La-
boratories LTD, Essex Road, Church Stretton U.K.) 3%
e Aaalsich %00 R AE7)E AL
ow, 7l 9 RI 7&7] cell &%= 40°CZ 87543
t}. 33 o) FAkal dichloromethane?] -5 £v 1

miz} 5 w2 shoch.
2 s g

JIA2 T 9 AIZH DpAMELZ TS| st
7b bl Lol 4] AAbELEV S | F R dle] Abs}
HrE A slr] S8l g AabEtEvbE e AS
2 kA, Hd 7}" 3}Z7tell tsted 10%2] Fpabsts:
7he Zte s 2719, 2o HatstE vl diste]
50%-4 FAbEETHE Zhe S A, Ho b
2ob o) Aol sHsHEbel djskel 20%2] 34
FE7b7E A% S AadAR pAste] 4 2
W 4ER, & 16559 4159 methyl linoleate &~ A| &
2 algskg] o 3ukE o] abe) AldlS Fate] 7 v
W wpakslEle] AEAdE Halaisdct. b
A3 A Zbel| uhE 2pabshE7e] WSk Table 15} 29k
vh 7h 2o} A7bel] whE AbslETE HEhs S

Al3
=



448 SFAERE ] 8 284 4 3 5 (1996)

Table 1. Peroxide values of methyl linoleate at dif-
ferent oxidation temperatures

Temperatures ("C) Time (min.) POV (meq/kg)

60°C 226.8" 295
504.07 1476

840.0" 3104

1410.0" 2600

9°C 22,07 232
68.07 1133

200.07 2199

380.07 1865

120°C 5.0" 126
22.0°7 670

70.0" 1380

140.07 1080

150°C 13" 60
6.57 310

30.0" 585

51.0Y 458

“Initial stage, “Increasing stage
3 - 4) .
“Maximum stage, 'Decreasing stage
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Table 2. Changes of the total oxidation product and
dimer content of methyl linoleate oxidized at various
temperatures (Unit: wt %)

Total oxidation

Temperature POV (meqg/kg) product (%)

Dimer (%)

60°C 205" 5.6 -
1476 235 5.9
3104 63.5 332
26007 91.8 522
90°C 232" 4.1 -
1133” 19.6 6.4
2199% 54.3 26.7
1865™ 77.8 40.6
120°C 126" 2.4 -
6707 12.9 4.4
1080 7015 36.6
60" 2.2 -
150°C 307 7.3 2.1
5837 30.0 .
458" 46.3 29.2

1.2),3).4),

refer to Table |
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Fig. 1. HPSEC chromatograms of methyl linoleate ox-
idized at 60°C A: POV=295 meg/kg, B: POV=1476 meq/
kg, C: POV=3104 meg/kg, D: POV=2600 med/kg
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Fig. 2. HPSEC chromatograms of oxidized methyl
linoleate before and after NaBH, treatment A: sample
not treated, B: sample treated
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Table 3. Distribution of dimers with different types of

linkage formed during the oxidation of methyl

linoleate at 60°C, 90°C, 120°C and 150°C, respectively
(Unit: wt %)

Temg‘g)*"”re POV (meghkg) C-0-0-C  C-O-C/C-C
60°C 295" - -
14767 35 (59.3) 2.4 (40.7)
3104° 8.9 (26.8) 24.3 (73.2)
2600 7.8 (14.9) 44.4 (85.1)
90°C 232" - -
11337 1.6 (24.8) 4.9 (76.2)
2199 45 (16.9) 222 (83.1)
1865 43 (10.7)  36.3 (89.3)
120°C 126" - -
6707 0 (0) 4.4 (100)
1380”7 0 () 17.0 (100
080" 0 (0) 36.6 (100)
150°C 60" - -
3107 0 (0) 2.1 (100)
583" 0 (0) 16.7 (100)
485" 0 () 29.2 (100)
1),2).30.4),

) refer to Table 1
( yrelative %
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