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Preparation and Characteristics of Pitch-based Hollow Carbon Fibers
(1) Preparation from Pitch Precursor

Y.S. Lee*, J.P. Kim™* and B.S. Rhee*

ABSTRACT

Hollow carbon fibers(HCF's) are produced from two kinds of pitches, isotropy and anisotropy
(mesophase), through two cylinder annular type spinnerettes. Thickness and surface area of the
fibers are determined mainly by the pressure of N, gas flowing into spinnerette and also are
affected by spinning temperature and winding velocity. It was observed that stabilization time
was needed longer for thicker fibers. In case of thinner fibers the stabilization process required, of
course, shorter time, but the stabilized products could not be easily handled because of its
weakness. Uniform hollow carbon fibers could be produced from pitch precursors by controlling
properly the spinning temperature, and the processing conditions of stabilization and

carbonization.
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Table 1. Heat treatment conditions of as-spun fibers for hollow carbon fibers.

- o Temperature Holding time Heating rate
Processes Pitch Fibers 0) (min.) (C/min)
. Isotropic 280 0~ 90 3
t
Oxidation Mesophase 320 0~ 9 3
Carbonization \Botropic, 1000 30 10
esophase
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Fig. 1. Solubility of precursor pitches by solvent
extraction.

a7t F 91%, A o 4% EYT o] ¥
EE g} 90%°1"‘—‘§ vl Eol HE v
f 80 & Aoz Ju=Er}. He| &sk
o 4~5%4 =5 ehtisd), 4%0]512 eist
Aol 258 oustag £4] ¢

A3ty S Aurd, T4 2 ozde] s A
2 BE7} AGE B2 £XE Yehged], ole
A3} Ao & G 3FE T} ol whalE A
Af7t Ak eid JA g dgko] Yo dh A3t
Hol & AL AF FAL doivizlz] 47) 4
wolct. FeA olubAd kg Atwud, Fig
204 & = gl%o] B AA & %i%ig_, v
ZH o]~ A= 98%01 4 sledl A7 el 5
A B 22 A (island)Eo] B /) E2AY B
ol it}

o] L=, %
oAl FeF 2SS T

)

=

o

4349 82 33y
ble 26l vehygich.

[e]

%Al newtonian fluide} Zcdw § {111 8
235lg 3, Edie®} Dunham(12]& wjxso]l~ o
2] Al HEr 50 24 o&gula sl
vhAl 29} 413, spinnerette?] e, vz o]

Fig. 2. Polarized light micrograph of mesophase
spinnable pitch from coal tar.



68 olg4 - %Y - o]BA BEESHEB2E
Table 2. Characteristics of spinnable pitches dHA S AR, AHEE =3 Z-& FAV} ¢l

Pitches
Isotropic Mesophase
Properties

S.pP.(T) 245 305

HI 91.6 98.2

Sy | B 483 9.2
QI < 1.0 45.2
C 90.17 90.97

E.A.(Wt.%) H 5.14 3.85
N 0.24 1.01

O0.A.(%) - 98

S.P. : Softening Point  E.A. :Elementary Analysis
O.A. : Optical analysis HI:nHexane insoluble
Bl : Benzene insoluble  Ql: Quinoline insoluble
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Table 3. Conditions and characteristics of melt spinning
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Fig. 3. Relationship between mass flow rate and
pressure during melt spinning.

. inning temp. indi d . .
pitches type P mm(n .g ) mp p Eeastf;:)r € mn(mr}iﬁsnp)ee spinnability
) Round 310 1 900 +++
Isotropic
Hollow 305 15 600 ++
Round 355 1 700 ++
Mesophase
Hollow 350 2 550 ++

+:Good,

+++: Excellent
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