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Table 1 Properties of T300 and T700 carbon fibers

Sample name  Tensile strength o/GPa  Tensile modulus £/GPa  Elongation &/% Density p/g - cm~® Diameter D/pm

T300 3.53 230 1.5 1.76 7

T700 4.90 230 2.1 1.80 7
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Fig.1 The SEM images of T300. ( a) surface and ( b) cross section
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Fig.2 The SEM images of T700. ( a) surface and ( b ) cross section
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Table 2 Elemental analysis of T300 and T700 carbon fibers

Sample name C w/% N w/% H w/% S w/% O w/'%
T300 92.50 6.96 0.2 0 0.33
T700 95.58 4.24 0.1 0 0.08
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Fig.3 XRD patterns of T300 and T700 carbon fibers

from equatorial scan
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Fig.4 XRD patterns of T300 and T700 carbon fibers

from meridian scan
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Fig.5 XRD patterns of T300 and T700 carbon fibers from
azimuthal scan of 002 peaks
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Table 3  Structural parameters of T300 and T700 carbon fibers determined by XRD

Samol Interlayer spacing Stack high Stack width Preferred orientation Layers Microvoid content
ample dyp/nM L./nm L,/nm 7/(°) L/ dyy v/ %

T300 0.3545 1.74 4.11 27.74 4.90 17.91

T700 0.3523 2.02 4.83 25.44 5.73 16.56
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Fig. 6 Raman spectroscopy of T300 carbon fibers from cross section
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Table 4 Raman spectrum parameters of T300 and T700 carbon fibers from cross section

1

1

D-line/cm ~ G-line/cm ~ A-line/cm ~
Sample name o - ; R (area) 1,/15( area )
Raman shift FWHM Raman shift FWHM Raman shift FWHM
T300 1362 220 1597 1532 107 3.57 0.79
T700 1365 199 1601 1539 104 3.19 0.68
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Structure and properties of T300 and T700 carbon fibers

LI Dong-feng'*?*, WANG Hao-jing', HE Fu', WANG Xin-kui'
(1. Key Laboratory of Carbon Materials, Institute of Coal Chemistry, Chinese Academy of Sciences, Taiyuan 030001, China;
2. Graduate University of the Chinese Academy of Sciences, Beijing 100039, China;
3. Department of Chemistry, Xingtai College, Xingtai 054001, China )

Abstract: The microstructures of T300 and T700 carbon fibers were investigated by scanning electron micros-
copy, elemental analysis, X-ray diffraction and Raman spectroscopy. Results showed that the surface of T700
was smooth, whereas ridge-like prominences and grooves were much more obvious on the surface of the T300 fi-
bers, indicating that the former were produced by dry-jet wet spinning and the latter by wet spinning. Grain-like
features were seen in the cross section areas of both fibers. T700 fibers had a higher carbon content and less ni-
trogen than did T300 fibers. The difference in microstructure parameters, such as d,, .L, and L_, showed that the
heat treatment temperature of T700 during manufacture was higher than that of T300. Compared with T300, the
preferred orientation parameter Z of T700 fibers was 2. 3° lower, the density 2.27 % higher and the microvoid
volume 7.54 % less. Thus it is the densification that produces the higher tensile strength for T700 fibers.
Keywords: PAN-based carbon fiber; Microstructure; XRD; Raman spectroscopy
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