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Synthesis and Characterization of Soybean—-based Ester Insulation Oils
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Abstract

Electrical insulation is one of the most important parts in a high voltage apparatus. Traditionally
mineral oils and synthetic esters have been widely used as dielectric coolants for power transformers.
Recently, researchers are interested in the environmentally friendly vegetable oil from the environmental
viewpoint. This paper reports on the synthesis and characterization of soybean based ester oils. Two
different types of soybean based transformer oils, named as methyl ester and isopropyl ester were
synthesized. The synthesis of these esters was achieved by transesterification reactions between
soybean oil and alcohol in the presence of catalyst. The GC and NMR spectroscopic analysis of the
esters have been performed. It was observed that isopropyl ester has better thermal resistance than
methyl ester by TGA. Also, two esters have a good breakdown voltage and electrical resistance.
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Fig. 2. "H-NMR spectrum of methyl ester.
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Fig. 3. BC-NMR spectrum of methyl ester.

~CHz—(1.60 ppm), W¥ol &AsE= -CH- (115~
1.30 ppm) Soll 7l19ls AeoltH14,15). 9714 274
ppme 54 ¥AE gFFoE EASA ¥E

azA o223 §go] xgsje] wddiHE
7t A EHAFE vERAC

2% 39 BC-NMR 23 Edd] Yehte Ha
£ -COO-CHs(51 ppm), -COO-(174 ppm), -CH=

CH-(127~129 ppm), @< W=€7](14 ppm), HF
of &A5= -CHx-(29 ppm) Sl 710% otk
[16]. BF ol EA48A %= 51 ppme SA4I2
7F debdeoz A midd g2t AAAHAES &
AT F AU

'H-NMR# “C-NMR =¥ EZE F3t9 o
= 2 Po| A~ Z(isopropyl ester)d] WAL F<lst

42

] L

T T T T T T T T

T T T
200.0 180.0 160.0 140.0 120.0 100.0 80.0 60.0 400 200 0.0 (&)

38 4. o)xzZ A AH 2] 'H-NMR 23,
Fig. 4. '"H-NMR spectrum of isopropyl ester.
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Fig. 5. BC-NMR spectrum of isopropyl ester.
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Table 1. Fatty acid compositions of esters.
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Fig. 6. Conversion on reaction time(Reaction
conditions @ catalyst weight 0.5 wt%,
agitation speed 600 rpm, temperature
63 C).
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Fig. 8. TGA thermograms of esters.
(a) methyl ester
(b) isopropyl ester
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Table 3. Thermal stability parameters of esters.
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Table 4. Electrical properties of esters.
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