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Study on Pyrolysis Mechanism and Influence Factor of Polyisobutylene Based on ReaxFF
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Abstract: The pyrolysis mechanism of polyisobutylene (PIB) which is commonly used as a filler in high-voltage ca-
ble terminals remains unclear. In this paper, the pyrolysis products of PIB under 2 400 K and 3 000 K conditions,
and their generation paths are obtained by using ReaxFF molecular dynamics software. The study results show that
the content of pyrolysis products of PIB at 3 000 K is higher than at 2 400 K, indicating that the aging temperature
increase can accelerate the pyrolysis of PIB and the generation of characteristic gases, and H,and CH, can be used
as the main characteristic products of PIB pyrolysis. The thermal aging of PIB is performed at at 473 K to verify the
effectiveness of the numerical simulation results. Meanwhile, for exploring the key factors affecting the gas produc-
tion characteristics of PIB, the thermal-electric combined aging experiment of PIB and thermal-electric aging asw
ell as thermal-electric aging experiment of PIB affected by moisture are performed further. Gas chromatographic
analysis results show that, in case of spark discharge, the content of each gas component in PIB is the highest, fol-
lowed by partial discharge, and the lowest in case of thermal aging. The change of C,H, content can be used as the
assessment basis of PIB discharge. In particular, the results of accelerated aging experiments of PIB with different
degrees of moisture show that moisture would promote the pyrolysis of PIB and the formation of various characteris-
tic products. This paper can provide theoretical guidance for further study of PIB fault criterion.
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Fig. 6 Ethylene generation path diagram of PIB
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Fig. 7 Ethyne generation path diagram of PIB
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Fig. 9 Ethane generation path diagram of PIB

7)CO YA LA . CO A= AR UL 10,

FH [#] 10 AT A1, 0 ps B, 2K H Y O 5 H AH % , PIB
LAY C RN FE A CHAAHGE 513.5 ps i, HLO i 2=
—AH, HEH-OH A H,OH Al CTE I C-O 4 ;15.5 ps
if, H.0 FEfii 5 —~ H, HHCIERL C=0, H C=0 %
Y C 5 34 H DL C-H $AH % B B 0=CHs; 38.5 ps
i, O=CH, "% 37> C—H FHAH AR I 2L, FE AL CO .

LR E (AL R A, FERSAURI B, PIB 31
Lo e i v 1 IS B Y AR e e A D)
fii PIB 70+ & Ak 2 B B 24 i PIB 23 45 AU AE 25
A8 EAH SR . BEE B R IE 4, PIB
A3 TR C—C AR A C—H BARLARWTZE, R R C-C
FEOY B RE 348 kJ/mol™, B C=C B 5 f#HE 610 kJ/mol

(a) 0 ps (b) 0 ps(HIEETCH, I)
(HEHTCH, I)

(d) 15.5 ps
E10 EBRTEH CORERKEE

Fig. 10 Carbon monoxide generation path diagram of PIB
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Table 1 Gas products and content of PIB at 473 K

ZAk S5 BT B (WL - L)
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Table 2 Gas products and content of PIB with thermal-electrical aging

SRSy B AR BU (WL L)

ZA A5 7
H, CH, C.He C.H., CO CO,
10d-PD 65.27 366.22 270.23 22.84 2.81 1054.58 1730.83
25d-PD 140.46 503.86 353.73 42.93 35.49 1467.44 1766.85
10d-SD 153.24 421.45 291.67 28.94 118.01 1477.77 2057.43
25d-SD 283.47 566.03 380.39 48.03 272.96 1710.40 2 681.80
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Gas production characteristics of PIB under thermal aging conditions with different water content
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Fig. 14 Gas production characteristics of PIB under thermal-electrical conditions with different water content
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