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Abstract

In order to realize the application of gas component analysis method in partial discharge detec-
tion of medium and high voltage switchgear, the gas product release law of SMC pyrolysis was stu-
died in this paper. The following conclusions are drawn: With the increase of pyrolysis tempera-
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ture, the SMC weight loss rate firstly increases, then tends to be stable and then increases. When
the pyrolysis temperature is between 200°C and 500°C, the SMC weight loss rate increases from
1.29% to 32.38%. At 500°C~700°C, the weight loss rate tends to be stable from 32.38% to 32.05%.
The weight loss rate increased from 32.05% to 52.07% at 700°C to 800°C. At the pyrolysis temper-
ature of 200°C to 800°C, the gaseous products of SMC mainly contain organic and inorganic small
molecules, heterocyclic substances, ketones, lipids, aldehydes, halogenated hydrocarbons, ben-
zene series, alkanes and alkenes, chain and cyclic silico compounds. The pyrolysis process of SMC
at 200°C~800°C can be divided into three stages as a whole, namely the rapid dissociation stage at
200°C~500°C, the mutual transformation stage at 500°C~700°C and the stable dissociation stage at
700°C~800°C. In the rapid dissociation stage, the chemical bonds with lower bond energy break
and recombine to form small gaseous substances and high carbon intermediates. In the mutual
transformation stage, complex redox reactions occur between the products and mutual transfor-
mation occurs. In the stable dissociation stage, the high carbon intermediates continue to decom-
pose into stable small molecular substances.
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Table 1. Typical values of physical and chemical properties of samples
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Figure 1. Infrared spectra of samples
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Figure 2. Pyrolysis experimental facility
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Figure 3. Pyrolysis weight loss rate of SMC at different temperatures
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Figure 4. Release law of low carbon hydrocarbon products at different pyrolysis temperatures
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Figure 5. Release of H,, CO and CO, at different pyrolysis temperatures
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Figure 6. Total ion currents (TIC) of gas products from pyrolysis at different temperature
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Table 2. Total ion current (TIC) graph corresponding material information and material response value
2. BEFR(TIC)EX MRS R R RN S E

") I3 M) 2 U T A (count*min)

e ¥ gkt
200C  300C  400C  500C  600C  700C  800°C
1 CsHsO \|/ 1.72E+6 4.76E+6 591E+6 6.12E+6 2.82E+6 2.58E+6 1.32E+6
2 CS, s————:  1.06E+6 4.80E+6 2.50E+7 1.40E+7 5.64E+6 247E+6 1.40E+6
3 CH,Cl, A 1.86E+7 1.83E+7 9.84E+6 1.06E+7 112E+7 155E+7 1.31E+7
4 CoHua o~ AABE+5 536E+5 3.84E+5 3.33E+5 296E+5 4.79E+5 3.44E+5
5 C4H:0 T ND ND  147E+6 8.87E+4  ND ND ND
6 C4HsO S ND  2.33E+5 2.86E+6 7.12E+5 2.84E+5  ND ND
7 CsHgO;  ro~,  ND  8.24E+4 8.21E+5 166E+5 141E+5  ND ND
8 C4H:s0; 0l 990E+4 149E+5 2.03E+6 B8.28E+5 248E+6 9.55E+5 2.44E+6
9 C4H:s0; el ND  178E+5 958E+5 3.33E+5 3.79E+5 9.33E+4  ND
10 CeHs @ ND  6.76E+5 4.25E+6 1.84E+7 174E+7 O.46E+6 4.01E+7
11 C4H:O e ND ND  165E+6 1.50E+5  ND ND ND
12 CygHxNO, \”@AC ND ND  4.70E+5 4.36E+5  ND ND ND
13 CsH100s Q 7.62E+4 2.02E+5 A459E+5 3.81E+5 459E+5 6.95E+4 1.31E+5
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14 C/Hg {F\: 5.02E+4 8.18E+4 4.47E+4 T7.58E+4 4.47E+4 6.50E+4 5.17E+4
15 CsHgO “ \(A 8.17E+4 1.27E+6 3.02E+6 2.07E+6 139E+6 4.68E+5 7.68E+5
16 CgH1505Sis \/’\\ 458E+5 6.13E+5 7.61E+5 7.94E+5 8.18E+5 1.02E+6 7.69E+5
17 CeH100 /\)\4: ND 4.95E+5 1.73E+5 4.53E+4 ND ND ND
18 CgHsg /\@ 412E+5 4.09E+5 3.69E+5 4.47E+5 3.02E+5 3.38E+5 3.21E+5

19 CgH40,Si, 251E+5 3.84E+5 7.52E+5 4.29E+5 3.52E+5 4.87E+5 5.04E+5

20 CioHae 6.74E+4 4.18E+4 1.26E+6 1.06E+6 1.08E+6 1.14E+6 1.27E+6

21 C/HsO O, 114E+6 1.16E+6 106E+6 9.78E+5 7.12E+5 2.97E+5 5.52E+5

22 CioHaOsSis 3.18E+5 3.22E+5 7.33E+5 6.96E+5 4.82E+5 6.92E+5 8.71E+5

23 CioH3g05Sig  ~ i~ 6.62E+4  4.81E+4  6.15E+4 5.46E+4 3.27E+4 153E+4 3.37E+4

1.29E+5 9.23E+4 7.24E+4 1.07E+5 4.93E+4 1.93E+4 5.47E+4

24 C,1H260,Si

25 C16H5007Sig - L77E+5 159E+5 1.77E+5 1.66E+5 1.00E+5 2.32E+5 8.06E+4
26 C12H3606Sig 4.42E+5 2.01E+5 2.04E+6 2.92E+6 7.65E+5 2.04E+6 3.50E+6
27 C14H4,0Si; J 535E+6 1.03E+5 2.03E+6 3.74E+6 8.76E+5 2.07E+6 4.23E+6

28 C16H4508Sig 3.22E+5 5.78E+4 1.30E+6 2.86E+6 5.52E+5 1.31E+6 2.99E+6

29 CuHwOeSi; i1 255E+5 O.84E+4 957E+5 280E+6 655E+5 1.16E+6 2.76E+6

30 C16H5007Si8 ! :1

NN L L92E+5 B.03E+4 5.92E+5 2.44E+6 5.07E+5 B8.74E+5  2.10E+6

Hi 1< 6 A% 2 W4, SMC 7£ 200°C~800°C #fiAilf B2 T, AL UK A& =Mk SRk () ot ASME 32
A HAEYIR. B fg. B, [UE. KRV, RAERE. SRR KR EEEL AT . 20K i
2- 5L -1,3- 50 FE (C4HgO) M S {FL il 44 A I B2 11 1 v 52 2 34 0 5 ek /N e 35, 1,3,6- — S8 R bt
(CsH10O3) Wil SEAE BEAA AR AN K o i S5 50 EL4 T I (CaHgO) A1 25 A7 T A R IR ek S BRI 3K 7 T ) o
(Co1H260,Si), Pl P 7 A i 44 g Bk 2 PO oo 52 S0 B 0 5 B IR A 3, i AR 7% 47 s 7E 500°C B HTE /= T
I I TR P A B R A T 2 R AN AL R AR T R 2R, CoqHeO,Si M AR 8 55 15 P 11 T s Ak 52
R TR S, mT Ko FEMMENTRErEE, FE ARSI & RS IRt
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Z A8, Wi NAE S AR E DN R, S EEATIR Y 400°C, 7E 600°C~700°C 2 [A) H i R AE A T 24
HPR, 2- FFJE-2- T 0 i (C5sHO) A 2K FR R (CoH6O) M) B 52 2 389 n J /Ny 3, R 3A G 3T iR FE [ AE A
400°C, i HIEERY AR FAE 300°C~700°C 2 [ A= eI R AEAR B AL R B, 700°C 2 J5 58 Ao Hie
YRR ARSI AFE AR ST, A B A AL 1 0 2 S n S R
B, W SRS SR 400°C, SRR o i A i AR AT P I 5 SN S G N T e AR AR
AT S FRIRE N 400°C . K RMEIER . S FINH CreHyNO, FIZE 20, ZRAE 300°C AE i A Bl # i
L PR3 IRk K, 7E 500°C 5 ksl IS, S KIRM CigHyNO, 7E 400°C~500°CAE
s ELA A AR AR RS H PR, 2 2 0 i) A A 52 30 0y S sk 34 L i) A AR AL /N o e S R A
BFEIEC K. (3E)-3-P-2-H WL T4 (C/Hg) 1 2,2,4,6,6-FL Bk, 1E CUe N (3E)-3-TH-2-0 W HEIA T
$755 (C7Hg) M 5L L B 5t B2 P P o AR A A K R A S 30 Bk 3%, 2,2,4,6,6- . Y 5k R o i 7 . o ik 2 P40 - s
WK, SRIREEEL A Y EFE C1oHag0sSiss CigHs0O7Siss CiaHasOgSiz Al CrgHs00;Sis, FRIRFEE AL S HLHE
CgH1503Sis CgH2404Sis CioH300sSis+ CioHagO06Sisn Ci1aHa207Siz F CieHagOsSig, HH MR AL B
CeH1503Sis 700°C i i S AFL B #A IR A3 NI 86K, 700°C e i RIAE BFAK, CgHp404Sis A C1oH3905Sis il
LB R AR R IG N, 400°C~600°C M NAR 2 R RFE T, BRREEEN A CiHagOsSis Al CieHs0O7Sig Ml
MAE R Eh S, SRR KRR G CroHas06Siss Cr4HapO7Sizs CieHagOsSigs Ci1aHasa06Si7
C6Hs0O7Sig B FAMR R FE (38 nmw BAE ARV 34— 55, B AR R a8 s, 3B IAMRIER %) 800°C
B K& i S S HEA KE SR
3.23. AEEYRRE(THC) SRR EE(NMHC) ER 5T
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Figure 7. Release law of total hydrocarbon (THC) and non-methane total hydrocarbon (NMHC) at different pyrolysis tem-
peratures
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