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Microwave Absorbing Property of Pre-oxidized PAN Fibers Carbonized in BCl;

YAN lJia, CHU Zeng-Yong, CHENG Hai-Feng, ZHANG Dong-Jiu

(Key Lab of Advanced Ceramic Fibers and Composites, National University of Defense Technology, Changsha 410073, China)

Abstract: Pre-oxidized polyacrylonitrile fibers were carbonized in BCl;. Effect of processing temperature and time on B
element content in the PAN-based carbon fibers was studied. A series of techniques including XPS, FTIR and SEM, were
employed to characterize the composition and structure of the sample. The microwave absorbing properties of the resul-
tant PAN-based carbon fibers were studied by voten network analyzer. The results indicate that the pre-oxidized poly-
acrylonitrile fibers are converted to carbon fibers by carbonization in BCl; and BCN attachments are formed. The resul-
tant fiber forms B—N bonds at the same time. The permittivity of carbon fibers/paraffin is lower in comparison of that of

fibers carbonized in N,, especially the imaginary part of the permittivity of carbon fibers paraffin reduces fastly. The car-

bonization in BCl; is beneficial to improve the microwave absorbing property.
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Table 1 Elements analyses of pre-oxidized PAN fibers treated at different temperatures (wt%o)

Fiber B C N O H
400°C 2.91 65.83 15.27 15.15 ~0.84
450°C 2.09 66.05 15.42 15.58 ~0.86

R 2 TREALIERTE PAN TS 24 89 7T & 2 #7 (Wt%)
Table 2 Elements analyses of pre-oxidized PAN fibers treated for different times (wt%b)

Fiber B C N O H
lh 3.51 65.86 15.09 14.77 ~0.77
3h 3.82 64.19 15.01 16.12 ~0.87
5h 4.00 63.65 14.53 16.72 ~1.10
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Fig. 1 SEM images of pre-oxidized PAN fibers carbonized in
N, (a) and BCl; (b)
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: Fig. 3 FTIR spectrum of pre-oxidized PAN fibers carbonized in BCl;
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Fig.2 EDS analysis of pre-oxidized PAN fibers carbonized in BCl;
Bls\Nls Ml Cls il AT T /3 4b 2, B 122D B-N
S, DR B-O . WALkl
FE T80 HoOHCON 583048, 5 BCls K AEAZHK M,
Ml e B R AL YIAT BON [ 4.
23 HAHEMNEEHUAR

B £ AE WA R T R AR AR R A R, TR AR
i R WA e S e B A O P

; T
tanh[z“lfdvf i ]—W
C
; i n
tanh[szd‘ls Je
C

R =20lg

+Je = je"

Horr, RJE R, 0%, d 2 APRHE L, j 2 REECR
A7, ¢ R E A DL,

A RO L i AR R SO AR BUR AT REAR,

A5 R BE e K PR E M 30E AR PN 38, 3l 7
BRRLRAT € S A TR, ALt AR
KA R 5 B R A, RIRE SRR Sl Y

Bl
® ols b
B-N
fl s
z z
§ Cls E
E 5
Bls Nls B-O
200 300 400 500 600 197 196 195 194 193 192 191
Binding energy / eV Binding energy / eV
Cls Nls
(© Cc-0 @
s EI Ne
2 z
Z 2
= C-N E
288 287 286 285 284 283 403 402 401 400 399 398 397 396
Binding energy / eV Binding energy / eV

Kl 4 75 BCL VR MiALE PAN FIER 22 [¥) XPS A4t 3% K o 1ol £ [
Fig. 4 Overall XPS spectra and deconvolution of the XPS peaks of pre-oxidized PAN fibers carbonized in BCl;



816

TN MR IR

027 %

1 1 " 1 1 " 1 1

2 4 6 8 10 12 14 16
Frequency / GHz

Kl 5
Fig. 5

Reflectivity / dB

_30 L 1 1 1 1
2 4 6 8 10 12 14 16 18
Frequency / GHz

B 6 RIS AL IR T e 7 R R IR S B 1)
4K £k

Fig. 6 Calculated reflectivity of carbon fibers carbonized in dif-
ferent atmospheres/paratfin as function of microwave frequency
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Permittivity of carbon fiber carbonized in different atmospheres/paraffin as function of microwave frequency
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