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Abstract: Bulk carbon materials were prepared via solidification, molding and pyrolysis of thermosetting
phenolic resin (PF2123). XRD, TG-DSC, laser Raman spectroscopy, SEM and so on techniques were used
to characterize the pyrolytic products. The effects of pyrolytic temperature and FeCl; catalyst on the micro
morphology, ordering degree and electromagnetic interference shielding effectiveness (EMI SE) in X-band
of phenolic resin pyrolytic products were investigated. The results showed that the finally pyrolytic
products were amorphous carbon. The residual amount of carbon after pyrolysis of phenolic resin at
1000 °C was 55%. With the increase of pyrolytic temperature, the ordering degree and conductivity of
pyrolytic products increased, while the electromagnetic interference shielding effectiveness (EMI SE) first
increased and then decreased. The sample obtained by pyrolysis of PF2123 at 900 °C exhibited the largest
electromagnetic interference shielding effectiveness of 28.2 dB. When PF2123 was pyrolyzed at 1000 °C in
the presence of a catalytic amount of 0.5% FeCl; (based on the mass of phenolic resin), there were large
amounts of in-situ multi-walled carbon nanotubes formation in the pyrolytic carbon, which formed
conductive networks. This led to an improvement of electromagnetic interference shielding effectiveness of
sample. Moreover, the addition of 0.5% FeCl; could significantly improve the electromagnetic interference
shielding effectiveness of pyrolytic product at 1500 °C, wherein that in low frequency was more obvious.
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Fig. 1 XRD patterns of phenolic resin pyrolytic products
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Fig. 4 Raman spectra of phenolic resin pyrolytic products
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Table 1 Raman characteristics of phenolic resin pyrolytic
products
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1500 1603 58.2 2.43
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Table 2 Conductivity of phenolic resin pyrolytic products

PRI /°C w (FeCl3)/% H1L 53R /(S/cm)
500 0 1.2x10°8
600 0 1.3x107°
700 0 3.8x107
800 0 6.3
900 0 34.4
1000 0 63.1
1500 0 78.3
1000 0.5 75.0
1500 0.5 69.6
53 P A% 0 I A T 53 40 0.5%FeCls i A6 51 12
1000, 1500 °C T HEAL AR J5 7= W i hir 2 K135 UL IR 7,
HOXH I B O 1 SR AR R I3 3
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Table 3 Raman characteristics of phenolic resin pyrolytic

products
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