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Effect of Transesterification Process on Kinematic Viscosity of
Vegetable Insulating Oil

HU Yang'?, HU Ting'?, ZENG Hangfu'?, ZHOU Zhujun'?
(1. Wuhan ZD New Materials Co., Ltd., Wuhan 430074, China;
2. Hubei ZD New Energy Technology Co., Ltd., Tianmen 431700, China)

Abstract: Vegetable insulating oil is a kind of environment-friendly insulating oil with high ignition point, its
electrical performance is similar with that of mineral insulating oil, but the kinematic viscosity is higher than that
of mineral insulating oil. In this paper, the process conditions for preparing insulating oil with low viscosity by
transesterification reaction using vegetable insulating oil as raw material and NaOH and ethanol as catalyst were
discussed. And the effect of transesterification reaction conditions on the kinematic viscosity of vegetable
insulating oil was investigated. The results show that when the molar ratio of alcohol to oil is 6: 1, the reaction time
is 1h, the reaction temperature is 70°C, and the mass fraction of NaOH is 0.5%, the kinematic viscosity of the
product can reach to 5.81 mm?s, which is close to that of mineral oil. When the mass fraction of catalyst is no
more than 0.5%, the kinematic viscosity of the product is inversely proportional to the amount of catalyst, and
vegetable insulating oils with different kinematic viscosity can be prepared by controlling the amount of catalyst.
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Tab.1 Physicochemical properties of

soybean insulating oil

FRAL AR ol

12 33 (40°C)/(mm?/s) 32.19

MK 2 & /(mg/kg) 65.2
i 2 HUE(2.5 mm)/kV 75

I FARFE R (90°C)/% 1.421

211 /(mgKOH/g) 0.03
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Fig.1 Principle of transesterification reaction
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Fig.2 Preparation process flow chart
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Fig.3 Effect of molar ratio of

alcohol to oil on transesterification
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Fig.4 Effect of catalyst dosage on transesterification
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Fig.5 Effect of reaction temperature on transesterification
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Fig.6 Effect of reaction time on transesterification
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Tab.2 Orthogonal experimental results of vegetable

insulating oil after transesterification

Wi R RSRE B RN EEhRE

5 1% /'C BEIR T /min /(mm?/s)
1 0.3 65 5.1 50 14.45
2 0.3 70 6.1 70 12.45
3 0.3 75 7:1 60 13.65
4 0.5 65 5.1 50 7.98
5 0.5 70 6.1 60 5.81
6 0.5 75 7:1 70 6.03
7 0.7 65 71 50 6.28
8 0.7 70 6.1 60 5.82
9 0.7 75 5:1 70 5.98
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Tab.3 Orthogonal experimental range of vegetable

insulating oil after transesterification

BEALGEEIFE) AT SOSLEE BEEERLE SR )
1 13.52 9.57 9.47 9.57
2 6.61 8.03 8.08 8.43
3 6.03 8.55 8.65 8.15
&= 7.49 1.54 1.39 1.42
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Tab.4 Transesterification process and main properties of

vegetable insulating oil with different kinematic viscosity

5 1 2 3
B35 /(mm?/s) 5~8 10~15 20~25
et ik JBE /R L 6:1 6:1 6:1
ALF/% 0.5 0.3 0.2
SRS ] /min 60 60 60
SR/ C 70 70 70
LA 2 L kV 66.5 64.4 70.2
A BFEHE(90°C )/ % 1.724 1.875 1.628
E2{1/(mgK OH/g) 0.02 0.03 0.03
oK F B /(mg/kg) 80 75 79
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