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Abstract — TiO,-containing pitch fibers were prepared and various stabilization variables were investigated by char-
acterizations of the fibers and behaviors of TiO, particles in the optimum stabilization conditions. When pitch fiber was
stabilized by air at the optimum condition, the fiber weight increased as an increase of the stabilization temperature and a
decrease of TiO, concentration. The carbonization yield was 71~82 wt.%, showing a decrease of the yield with the TiO,
increase caused by the catalytic activity of TiO, to combustion. During the stabilization, newly developed carbonyl and
carboxyl groups were introduced on the fiber surface and cross-linking reactions were progressed resulting the thermo-
setting property, which was verified by the replacement of hydrogen with oxygen. Pore size of the activated carbon fiber
was increased by an increase in TiO, concentration. In the considerations of the aggregation behaviors of the TiO, par-
ticles, the optimum stabilization conditions of 0.5 wt.% TiO, containing petroleum-based pitch fiber were suggested as
280 °C, 3 hr.
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Table 1. Properties of naphtha cracking bottom (NCB) oil and reformed isotropic pitch

Softening point Elemental analysis (wt.%) Molar ratio Solubility (wt.%)" Density Aromaticity
() C H N Diff, (CH) BI QI (g/em’) (Fa)
NCB - 90.12 6.84 0.09 2.95 1.10 - - 1.068 0.82
Pitch 247.2 92.84 5.07 0.18 1.91 1.53 325 1.1 1.051 0.88

BI, benzene insoluble; QI, quinoline insoluble
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Table 2. Characteristics of TiO,-containing pitch fibers

TiO, content Elementary analysis (wt.%) Atomic ratio Average diameter Spinning temp. Spinning speed
(Wt.%) C H (o) (C/H) (um) (°C) (m/min)
0.00 92.84 5.07 0.56 1.53 29 283 ~ 286 950~1,000
0.25 92.66 4.83 0.78 1.60 41 288 ~292 675~725
0.50 92.58 477 0.88 1.62 48 294 ~ 298 600~650
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Fig. 1. The thi.ckness and Wffigh_t loss ratio of circu.lar shaped pitch Fig. 2. Weight increase of pitch fibers as a function of stabilization time
fiber with respect to winding speed: (a) pure pitch, (b) 0.5 wt.% at different (a) temperature without TiO, and (b) TiO, content,
TiO,-containing pitch. 280 °C.
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Fig. 3. Carbonization yields of stabilized fibers as a function of stabi-
lization time at different (a) temperature without TiO, and (b)
TiO, content, 280 °C.
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Table 3. Pore characteristics of ACFs activated at 900 °C for 1 h
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TiO, content (wt.%) S ger(m?/g) Vi (cclg) V iero(€C/2) V reso (€6/2) D, A) Burn-off (wt.%)
0.00 1,195 0.4255 0.4027 0.023 14.24 37.6
0.25 1,703 0.7375 0.6683 0.0692 17.32 58.4
0.50 1,742 0.7885 0.7022 0.0863 18.11 63.5
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frgol Bers AP ofEea 71A1A BAS Ast ol
+200 AF DR AF Tio, T BaAte] Sl BeE g 22
1000 & 2T A erF Qv & A3 AR, Tio, $HirEe] 0.5 wt%
4 uRkel -9 280 °C, 3 hr& HZ| b3}t 2310 A|AJgITE
< s00
B
= 2t A}
5 o0
=
= PR S| SA ARl o R SagE e
w ole] ZRAF=R YT
200
0 N %125
0 20 40 60 80 100 A
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Fig. 9. XRD curves of 0.5 wt.% TiO,-containing (a) pitch fiber, (b) ACF
and (c) TiO, (anatase).

_!

Fig. 10. TEM photos of 0.5 wt.% TiO,-containing ACF.
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