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Abstract: The microbial degradation performance of rapeseed plant insulating oil (RDB), FR3 transformer
insulating oil (FR3) and 257 transformer insulating oil is studied by methods in Rapid Biodegradability :
Closed Bottle Test. The results show that the degradation rates of RDB, FR3 and 257 transformer
insulating oil are 98.87%, 99.57% and 37.73%, respectively. According to the New Chemical Hazard
Assessment Guidelines (HJ/T 154-2004), RDB and FR3 are biodegradable chemicals, while 257
transformer insulating oil belongs to chemicals difficult to biodegrade. The degradation difference between

plant and mineral insulating oil is mainly because the types of constituent substances and the content of
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unsaturated chemical bonds are different. As the research on the degradation difference of different kinds of
plant insulating oil is very limited, the degradation mechanisms of different kinds of plant insulating oil are
revealed from the perspective of hydrolysis kinetics in this paper.

Keywords: biodegradability; chemical bond; hydrolysis kinetics; plant insulating oil; mineral insulating oil
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Table 1 The value of DO changes with time mg/L
— 1 ¥ A A B A A 4 X
Xf IR 4 Xof I 2 M1 HENIR=, HERIIR=,
0 8.51 8.51 8.51 8.51 8.51
3 8.32 2.36 2.22 2.30 2.38
7 8.01 2.01 1.89 1.98 2.11
10 8.01 2.01 1.87 1.90 2.09
14 7.88 1.99 1.85 1.88 2.05
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1E 28 d AR EEF N, 25 A X HE 4] \RDB.FR, il 257 748 JE 28 4 2% i1 0 BE 7 DO (B I i Ta] 119 25 4k 4
2 208,
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Table 2 The value of DO changes with time mg/L

KH/d = RDB FR3 S

Xf 1R 20 7 253
0 8.51 8.51 8.51 8.51
3 8.32 2.56 2.53 7.31
7 8.01 2.18 2.16 6.18
10 8.01 1.79 1.75 6.13
14 7.88 1.59 1.53 6.13
21 7.86 1.43 1.38 6.11
28 7.86 1.42 1.37 6.10
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Fig.1 The degradation curves of RDB.FR; and 25* mineral insulating oil
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Table 3 The average degradation rate of RDB.FR; and 25% mineral insulating oil %
RDB 99.2 98.5 98.9 98.87
FR3 99.6 99.4 99.7 99.57
257 AR IR Ha 2R 38.4 37.1 37.7 37.73
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Fig.2 Arrhenius plots for hydrolysis of vegetable oils
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Table 4 Fatty acid content of plant oil %
Jig I R 5 S K2
T AN 197 R 7.9 14.2
LA A AR D R 55.9 22.5
XA il iy 1 22.1 51

=R AN g T R 11.1 6.8
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