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Recovery and Preparation of Nano-silica by Pyrolysis From Waste Silicone
Rubber Sheath of Composite Insulators
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(1. State Key Laboratory of Power Transmission Equipment & System Security and New Technology, Chongqing University, Chong-
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Abstract: Due to its excellent pollution resistance, composite insulators are widely used in China’s power grid. However,
with the growth of the service life of composite insulators, a huge number of silicon rubber materials which are difficult to
degrade naturally from decommissioned composite insulators will bring great pressure on the environment. In this paper,
based on the method of pyrolysis, a green method of recycling waste composite insulators to obtain high economic value
products is proposed. Firstly, the composite insulator silicon rubber materials, which were naturally decommissioned after
20 years of operation were collected. The pyrolysis process of the silicone rubber material and the products of the solid
and gas were studied in detail, which preliminarily verified the feasibility of the method. Then the physicochemical prop-
erties of products at different heating temperatures and socking time were compared, and the optimal parameters of the
pyrolysis process were obtained based on the growth model of ultrafine particles. Finally, the purity and particle size of
the nanoparticles were analyzed and compared with commercial silica. The research results show that the waste silicone
rubber materials can be greenly decomposed by pyrolysis. Under the condition of 700 “C for 120min, the central particle
size of nano-silica is 160 nm, the purity is more than 97%, the particle size is uniform, the shape is smooth, and the per-
formance is better than commercial silica.
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Fig.16 Influence of socking time on SiO: particle size

distribution at 900 ‘C
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Fig.17 Infrared spectra of silica obtained at 600 ‘C for

different socking time
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Table 1 Element content of nano-SiO> obtained at different

temperatures
. RSB0 %
e - . . -
600 C 700 C 800 C 900 C
Al 1 1.01 1.13 0.77
Si 30.57 29.41 27.32 28.6
o 61.74 56.87 52.01 54.96
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Table 2 Content of nano-SiO2 obtained for 120 min

I/ C 600 700 800 900
RS R % 97.3 972 96.6 97.8
JE ) Si0s.
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