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Abstract — To prepare silver-containing carbon fibers, silver nitrate was added to pitch and melt-spinning was performed.
Silver nitrate was added by two different methods. One was the addition of it to raw pitch before reforming and the other was
added to reformed pitch. The optimum spinning conditions were investigated by changing the spinning temperature, pressure,
and winding speed. When silver nitrate was added to raw pitch, the softening point, viscosity, and spinnability of the reformed
pitch were similar to those of non-silver-containing pitches. Because the decomposition of WgslOccurred during the
reforming. The spinnability and guductivity of this pitch were good at 386. When silver nitrate was mixed to reformed
pitch, the softening point and viscosity of mixed pitch increased in proportion to the amount of silver nitrate and time best sp
ning temperature was 346. Ag was uniformly distributed in the carbon fibers by installing the wire mesh in the spinneret.
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Table 1. Characteristics of naphtha cracking bottom oil

Elementary analysis(wt%) ) )
C/H atomic ratio

C H N etc
90.12 6.84 0.09 2.95 1.098
2.4 #
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Table 2. Properties of reference pitch

Elementary analysis(wt%) C/H Benzene Quinoline

atomic insoluble insoluble Sg:;iggg
c H N raio  (Wt%)  (wi%) P
97.2 268 0.12 2.96 44.2 11 265
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Fig. 1. Schematic diagram of spinning apparatus.
1. Thermocouple 5. Pitch
2. Heat controller box 6. Wire mesh screen
3. Heater 7. Spinneret
4. Winder 8.N gas
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Table 3. Softening point of Ag-containing pitches

Sample Ag contents(wt%) Softening poiay
Pitch-R 0.0 265
Pitch-A 0.1 268
0.5 268
1 269
Pitch-B 0.1 278
1 288
2 297
5 >300
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Fig. 2. Viscosity of Pitch-R with respect to shear rate at the different
temperature.
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Fig. 3. Viscosity of Pitch-A with respect to shear rate at the different

temperature.
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Fig. 4. Viscosity of Pitch-B with respect to shear rate at the different
temperature.
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Fig. 5. Viscosity of pitch with respect to temperature at the shear ra
of 180 sec.
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Fig. 7. Diameter of Pitch-R fibers with respect to winding speed.



Ag T Z2FA HA9] S5 341

£ WE Aot adehe 43 SE50f hom iAo e 8
obA A7t FoAAH SEE Aol E Hj
ol dolA HE @il 71AE A mlg selAA Hrt
Fig. 72 WAb 259} A3 o] we A 249 Hslo|tt, 79
ouRY A3 St A AR 27 Tkeeld s € 5 3
FOoR VR FEe HAL @] o =
A5 EAF Zlolr}. £ 335°CoA A o] A5 325°C)
AR A HTE oF 1.8 Far ARl ottt 315°ColAM
St 325°CollA] AR AR} o7k ThgolAy AFEETT AW
AAE Fogol WSS, mhEbA, i HAE 20um ol sk FAKO]
Fetei® 325°C/ Attt
Fig. 8= 325°Ce| At 2=elA] A3 Hmoh WA Yol whe Al

g S

>
Rl

=
=
S

A5 Sl AT we AR JIAY BAE Tese] 4%
st AASEE AND 5 ek, Fig. Sl A S Asle) me

draft raticg WVERHSITE A4-5-] wigdHA = draft ratiogh #oF
th 2P o FHY draft ratics W ¢ 2
AArEA o] dAlE T, A4 oLt draft ratice 78]

07
1 —&— 6.5 atm
0.6 —e—5.5 atm
] —A— 4.5 atm
E] .
) T
~ 04
§. \.—\
»
S 03- T TT——————
3 y———
= B R \—
=3 ————————A
& o024
0.1 \v\
\.\
YT —
0.0 —r v 1 r r r r 71 1 r T + 1
1 2 3 4 5 8 7 8 9

Winding speed (m/s)
Fig. 8. Productivity of Pitch-R fibers with respect to winding speed at

325°C.
351 | e—65atm //.
1 —4—5.5atm -
304 —v—4.5atm e
|—e—3.5atm /
25
2
=
& 20
]
13
a
15
10+
5

Winding speed(m/s)

Fig. 9. Draft ratio of Pitch-R fibers with respect to winding speed at
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Fig. 10. Productivity of Pitch-B fibers with respect to wire mesh nurr

ber at 6.5 atm, 2.02 m/s winding speed.
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Table 4. Spinnability of Ag-containing pitches

Sample Temperatuff)  Productivity(g/min) Spinnability
Pitch-A 325 0.296 ++
335 0.496 +++
345 0.696 ++
Pitch-B 325 0.088 +
335 0.296 ++
345 0.408 +++

(+++: excellent, ++: good, +: poor)*
*+++: The length of carbon fibers was longer than 12 m without breakage.

++: The length of carbon fibers was 6-12 m without breakage.
+: The length of carbon fibers was below 3 m without breakage.
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Fig. 11. Draft ratio of fibers for different pitches with respect to temper-
ature at 6.5 atm, 2.02 m/s winding speed.
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