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Abstract—This study was performed to investigate the properties of mesophase pitch based carbon
fibers during stabilization. The stabilization of those was carried out in the range of 230, 280, 320T
under atmospheric condition for 0-3 hours.

The characteristics of the reactions were observed by chemical and optical analysis. The condition
of stabilization was determined by testing the mechanical properties of carbonized fibers.

The stabilization of mesophase pitch based carbon fibers was progressed with permeating oxygens
to fibers, escaping hydrogens and carbons from those. The skin-core structure, a random and mosaic
structure is progressed by oxidant from the surface of stabilized fibers to the center of those, was
confirmed by using the polarized micrograph. The cross-sectional structure of carbonized fibers was
controlled by the structure of stabilized fibers.

The mechanical properties of carbonized fibers were determined using the stabilization time, tempera-
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ture and the introduced oxygen contents. The tensile strength and Young's modulus of carbonized
fibers stabilized at 320°C for 1 hour with 8.9 wt% of oxygen contents were founded to be superier to

others.
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Table 1. Analysis of as-spun fiber prepared from mesophase pitch, using R 450-2.5/N, 450-2.5 technique

Element analysis
H N

C Ouip

H/C

Max. stretch ratio
(Vo/V,) max.

Aromacity

) SP(C)

93.00 3.98 137 135

0.514

0.920 315 547-625
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Table 2. IR-spectrum of functional group[9]
Wave

number Functional group

(em™H)

3450 Hydrogen bonded —OH

3030 CH Stretching of aromatics

2920 CH Stretching of aliphatics

1700 C=0 Carbony! group

1600 Aromatic C=C

1450 CH,;, CH, bending of aromatic C=C
1380 CH; Group

1260 C-0

1040-910  C-O, Aromatic C-CH

870

820 CH Stretching(out of plane) aromatic
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Table 3. Element analysis of stabilized mesophase pitch

fibers
. Element analysis

Temp. Time - O

© mo & o BN - Ou g

(wt%) (wt%) (wt%) (wt%)

230 0 9299 395 136 1.70 0.35
05 9232 376 114 2.78 143
1.0 9209 371 1.03 3.17 1.82
20 9155 362 121 3.62 2.27
30 9108 356 118 418 283

280 00 9214 372 123 291 1.56
05 8964 339 117 580 445
1.0 8916 332 1.12 6.40 5.05
20 8809 328 122 741 6.06
30 8754 312 121 8.13 6.78

320 00 9019 356 125 5.00 3.65
05 8724 3.09 1.17 8.50 7.15
10 8554 290 130 10.26 8.91
20 8431 284 129 1156 10.21
3.0 84.06 2.85 1.06 1203 10.68
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Fig. 1. Van Krevelan diagram of stabilized fibers.
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Fig. 6. Scanning electron micrographs of carbon fibers stabilized at 280C, 320C for various time.
A :2807C-0 min, B * 280C-10 min, C : 280C-30 min, D : 320C-0 min, E : 320C-10 min, F : 320C-1 hr
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NOMENCLATURE
A : cross-sectional area of fiber [cm?]
Cd  :measured chart distance of the break [mm]
Chs  :chart speed during testing [ mm/min]
Cs :cross head speed during testing [mm/min]
E : elastic modulus { Ton/mm?]
f, : aromacity
G, : gauge length [mm]
Our  :oxygen content obtained after subtracting the
sum of carbon, hydrogen and nitrogen
O..»  :oxygen content obtained after subtracting as-
spun fiber from Oy
P : breaking load [Kg]

T : tensile strength [Kg/mm?]

SP : softening point [T]

\'A : maximum wind up velocity possible without
cohesive fracture of filament

V., » axial fluid velocity at the exit of the spinner-
ette capillary
p : elongation
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