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Fig.1 Overall XPS spectra of Rayon carbon fibers Si_, Si_ 445 and Si_s 4 are the samples of
different amount organosilicone additive which subscript is mass fraction of the organosilicone additive.
1
Table 1  Surface elements constitution of samples
Samples Item Peak area Sensitivity Relative content x / % Relative content w/%
si C 44 672 0.25 91.86 91.34
-0 (¢} 10 516 0.66 8.04 8.64
C 31040 0.25 80.03 74.22
Si_g 75 Si 2240 0.27 5.35 10.28
14968 0.66 14.62 15.50
C 25328 0.25 42.80 33.67
Si_sy Si 13040 0.27 20.41 33.26
(6} 57472 0.66 36.79 33.07
Note Si_, Si_g s and Si_s 4 are the same as Fig. 1
3 Cg 284.5eV ~ 285.1eV 285.8eV ~ 286.1eV
287.1eV ~287.5eV 288.5eV ~289.3eV
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Fig.3 C,g spectra of samples Si_, Si_g 445 and Si_s o are the same as Fig. 1
2 Cis
Table 2 Curve fitting results of C,¢ for samples
Samples Function groups Binding energy Eg/eV Peak area Relative concentration mol%
c—C 284.58 32351 74.20
si Cc—O 285.70 7325 16. 80
-0 Cc=0 287.50 2224 5.10
COOH 289.30 1698 3.89
CcC—C 284.50 10764 65.15
. CcC—0 286. 00 3249 20.98
Si_o.7s
C=0 287.50 1243 8.02
COOH 289.20 797 5.15
CcC—C 284.58 11127 45.20
Si CcC—0 285.90 9727 39.41
e Cc—=0 287.50 2420 9.81
COOH 289.30 1377 5.58
Note Si_, Si_g 445 and Si_s ¢ are the same as Fig. 1.
3.2 Sio,
5 Si, Si., SEM 3.3
3 6
3
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Fig.4 Si,p spectra of samples

5
Fig.5 SEM micrographs of samples

SEM

Si_, and Si_s 4 are the same as Fig. 1

3
Table 3 The pore volume distribution of samples
D vsi_,/mL- g7 vy o /mL- g7l ug o /mLe g7
<2nm 0.24564 0.00000 0.093 64
2nm ~50 nm 0.00197 0.005 04 0.001 45
>50 nm 0.00770 0.02514 0.04549
Sum total 0.25531 0.03018 0.14058
Note Si_, Si_;,4and Si_s 4 are the same as Fig. 1
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Fig.6 The pore size distribution of samples Si_, Si_;, and Si_s o are the same as Table 1
3.4
4 4.79 % 126.3 %
RCF RCF
4
Table 4 Tensile strength of samples
Samples Si_g Si_g.75 Si_sy Si_y79 Si s, Si _g.401
Percentage of tensile
0 81.75 101.85 126.3 86.6 68.44

strength increases Ao/ %

Note Si_, Si_gqs Si_zu4 Si_sq Si_soand Si_g 4 are the samples of different amount organosilicone additive

which subscript is mass fraction of the organosilicone additive.

Si Si0,
2 4.79 %
126.3 %
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The effect of organosilicone additive on the structure and

properties of heat-treated rayon fibers
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WEN Yue-fang'

YANG Yong-gong'

1. Key Laboratory of Carbon Material Institute of coal Chemistry Chinese Academy of Science Taiyuan 030001 China

2. Graduate School of the Chinese Academy of Science Beijing 100039 China

Abstract  Rayon fibers were impregnated by an organosilicone additive followed by heat treatment and the
structure and properties were investigated. Results show that strength of the heat-treated rayon fibers impregnated
by the organosilicone was improved The number of pores in the resulting carbon fibers was decreased and the
separability of filaments was improved because the organosilicone may protect the surface of the fibers during
heat-treatment by virtue of its heat-resistant non-conglutination hydrophobic nature and chemical inertness.
When the loading of the organosilicone additive on the rayon fibers was 4. 79w/% the tensile strength of the re-
sulting carbon fibers was increased by 126.3 % . The organosilicone additive was decomposed to form SiO, after
heat treatment.
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