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Study on ageing factors of composite insulator sealant
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Abstract: After the ageing of sealant, the moisture will invade the crimping interface from the sealant interface, leading to
insulator ageing. To investigate the affecting mechanism of various ageing factors on the interface samples between sealant
and armour clamp, immersion tests were conducted on the sealant samples in deionized water, salt solution, nitric acid
solution, sulfuric acid solution at room temperature for 28 days, as well as immersion tests in mixed solutions of sulfuric
acid or nitric acid with salt at different temperatures. Then the ageing situation of the samples was analyzed by Fourier
transform infrared spectroscopy (FTIR), X-ray photoelectron spectroscopy (XPS) scanning electron microscope (SEM), and
energy dispersive spectrometer (EDS). The results show that the sulfuric acid solution has no significant effect on the
siloxane matrix of sealant, while the salt solution can cause the breakage of methyl chain of the siloxane side chain, and the
nitric acid solution can oxidize the siloxane side chain to generate -OH. The influence of nitric acid and salt mixed solution
on the siloxane matrix at room temperature is greater than that at high temperature, and the effect of nitric acid and salt
mixed solution on the siloxane matrix is basically equivalent to the superposition of the two solutions acting separately. The
influence of sulfuric acid and salt mixed solution on the sealant at high temperature is greater than that at room temperature.
The main affecting mechanism of sulfuric acid and salt mixed solution on the siloxane matrix is that the salt solution causes
the methyl of silicone side chain to break, making the Si-O-Si main chain expose to sulfuric acid and undergo chain
breaking, then the salt solution can continue to affect the deeper methyl groups.
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Fig.2 Infrared spectra of the samples
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Tab.2 Element analysis results of

X-ray photoelectron spectroscopy

- o 2 53 0% Ry %
Si C 0 '
1* 23.6 48.6 27.9 57.41
2 23.1 49.4 27.5 55.67
3 21.8 49.0 29.2 59.59
4 23.6 473 29.1 61.25
5" 23.8 47.2 29.0 61.44
6" 23.5 47.9 28.5 59.50
7" 23.1 50.9 26.0 51.08
8" 23.7 46.7 29.5 63.16
9 24.1 46.6 29.3 62.88
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Tab.3 Peak splitting results of Si

- BV LG /% Sl
M D T Q
1* 4.10 53.89 22.70 19.30 42.00
2* 0.36 59.15 31.71 8.78 40.39
3 0 53.79 35.61 10.60 46.21
4 6.87 45.99 22.02 25.12 47.14
5* 3.17 45.72 26.89 24.12 51.01
6* 9.00 51.41 34.34 14.25 48.59
7* 2.05 62.02 32.76 3.17 35.93
8" 7.72 42.96 23.12 26.19 49.31
9* 8.06 44.41 20.75 26.79 47.54
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Tab.4 Peak splitting results of C

HUE L L%
i FE C-H C-H C-H C-OH
(284.7 ¢V) (285 eV) (285.1eV)  (286.5¢V)
1# 71.15 0.01 28.28 0.57
2% 66.89 0 32,61 0.50
3 62.49 0 36.04 1.47
4 67.61 0.81 29.9 1.58
5" 57.58 0 40.1 2.26
6" 60.15 0 37.62 2.23
7" 75.4 0 24.07 0.53
8" 65.57 0 32.69 1.74
9 67.56 0 31.4 1.04
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Tab.5 EDS analysis results of samples
J 3 5%

Si C O S Na Ca Cl

1* 42.10 2459  33.29 — — — —
31 3495  38.64
342 52.78 2093  26.29 — — — -
6*1 47.28  32.60 19.44 — — 2.68 —
6*-2 54.84  20.13  25.03 — — — -
9*%1 16.69  53.63 2583  2.04 0.73 0.75 0.32
9%-2 55.28 18.04  26.78 — — — —
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26.41 — — — —
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