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Schematic structure of the pyrolysis

gas chromatograph
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Fig.2 Total ion chromatography of the cracking products of

silicone rubber at 300 °C , 400 °C , 500 °C and 600 °C
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Table 1  The retention time and proportion of cracking products at different cracking temperatures
JEIR ML %o
2 AR 3T {4 B3 B[R]/ min
300 °C 400 °C 500 °C 600 °C

7~ P IR = i A e CgHySi5 04 2.8 1.717 18. 987 72.472 78. 839

VANG B SZN UM =200 CgH,,Si, 0, 4.5 — 1.970 6. 657 7.455

+ B IR TR S Cy0HzSi5 04 6.5 — — 1.519 1. 807
T LIRS R A C, HygSig O 8.9 3.949 3.190 0. 908 1.282
PRI E R Cy,Hy, Siy 04 11.0 6.202 3.534 1. 143 0. 861
BPAGIE SIVAN R =R C6 Hyg Sig Og 12.9 5.267 2.885 0. 940 0.582
+ B IR LR S CygHs,Sig Oy 14.6 4. 667 2. 608 1.764 0. 493

BERE ST — — 6.322 5.720 2.115 1.109
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Fig.3 Mass spectra of hexamethylcyclotrisiloxane, octamethylcyclotrisiloxane, hexadecamethylcyclotrisiloxane,

octadecamethylcyclotrisiloxane , and tetradecamathylhexasiloxane
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Fig.4 The probable pyrolysis mechanism of silicone rubber
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The thermal degradation of waste silicone rubber composite insulators

SUN TangQiang
DU ZhenXia®"

(1. State Grid Henan Electric Power Research Institute, Zhengzhou 450052 ; 2. Faculty of Science, Beijing University of Chemical Technology,
Beijing 100029 ; 3. Henan EPRI Hi-tech Group Co. Lid. , Zhengzhou 450052, China)

Abstract: The thermal degradation of waste silicone rubber composite insulators at different temperatures (300 °C ,

400 C, 500 C, 600 C) was studied using pyrolysis gas chromatography — mass spectrometry ( Py-GC —MS).

Based on the observed fragment ions, we propose a probable pyrolysis mechanism for silicone rubber. A series of

cyclomethicones and chain siloxanes were detected in the pyrolysis products at different temperatures. The main cy-

clomethicones are hexamethylcyclotrisiloxane (D, ), octamethylcyclotetrasiloxane (D, ) along with decamethylcyclo-

pentasiloxane up to octamethylcyclohexasiloxane. The proportion of the different cyclomethicones varies with tem-

perature. With increasing cracking temperature, the larger cyclomethicone molecules are no longer observed and

the proportion of small cyclomethicone molecules is increased. Therefore, the optimum degradation results are ob-

tained by thermally cracking waste silicone rubber composite insulators at temperatures above 500 °C.

Key words: waste silicone rubber composite insulator; thermal degradation; pyrolysis gas chromatography —mass

spectrometry ; cyclomethicones
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