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Abstract — Nitric acid vapor was used to vxidize the isotropic pitch fibers for reduction of stabilization tempera-
ture and time, and the results were compared to those of hot air oxidation method. The pitch fibers were completely
stabilized by nitric acid vapur within 20 minutes at 85°C. Carbonyl and nitro groups were observed in the stabilized
fiber. This fully stabilized fiber was sustained its shape during the carbonization at 1000°C. On the other hand, the
isotropic struclure of the fiber core insufficiently stabilized was converted to an optical arisotropic structure during car-

borization.
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Table 1. Characteristics of isotropic pitch fiber
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Solvent extraction (wt%)

Elemental analysis (wt%)

C/H mole Softening Diameter

Q.l@ T.1.® B.1.©& H.1.@ C N 0 ratio point (°C)  (um)
0.61 34.6 40.8 90.4 94.5 5.50 — - 1.43 239 1542
@Quinoline insoluble, ¥ Tetrahydrofuran insoluble, () Benzene insoluble, @ Hexane insoluble
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Fig. 1. Schematic diagram of experimental ap-

paratus.

1. Sample case

3. Ny flowmeter

5. Ny preheating zone
7. Evaporator

9. Reaction zone
10. Acid absorption zone
11. Exhausted-gas outlet
12. Constant-temp. water bath

2. Ny bomb

4. Acid inlet

6. Gas distributor
8. Sample case inlet
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Fig. 2. Weight gain of pitch fibers with respect to
stabilization time.
Flow rate of carrier gas (/min/g):
0: 2.90, @: 5.80
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Fig. 3. Oxygen content of oxidized pitch fibers
with respect to stabilization time.
Flow rate of carrier gas (J/min/g): =: 0, &: [ .45,
0:2.90, @: 5.80
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Fig. 4. Nitrogen content of oxidized pitch fibers
with respect to stabilization time.
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A, 283 AAEVE A RAGFEe
& FT-IR #4435 Jehligdey. 4204 Fel
= w723 E(1600 cm™! WS C=C A%,
3030cm™'; C-H Al%, 750-870 cm™'; wpakswe] 9]
H-C-C Z3) 3 AuFAE(1450cm ™' 5 -CH, -CHs,
2920cm™!; A|WE C-H A&)o] jxyez &%
®» g2 EXg B57E dde(Fig 6D, 371 F
ol 4 qr4 3t AAAFrellE 71 Ed7](1700cm ' 2 C
=0 A=)} 7184 7)(3150 Cm"i'—]- 1400, 910 cm ™' ;
0-H A& 9 F3 A% 1240cm~': C-0 A1) 71 AR
zalgldem[16](Fig 61D, HAE712 A’
2 Qeos 718 d7](1700ecm ™5 C=0 AlF) 9 &
27)(1520, 1330 cm™!; W= NO, =iy 2 dA
ANZ)7F HE YA =9d-el8, 14](Fig 611D -g & &
. & ANHFE 37 FAA Absbsbd 7R 7)(C
=0) ¢} 7}2-417](-COOH) 7}, A 45712 443tshd 7}
Bovjel wgEebie JEZ7(NO)7E A2 B4
e}

B A AHE SRR E o2 7 e

100

e

90 —_
{;«/4—@ =
80 k

70 =

Yield (wt%)

T

0 1 1 1
0 1.45 2.90 4.35 5.80
Flow rate (/min/g)
Fig. 7. Yields of carbonized fibers with respect to
flow rate of carrier gas.
Stabilization time (min), x: 5, O: 10, a: 15, 0:
20, @: 30

EFEelv AR WS e <7t AYd +
Z% zz cH17](Fig. 61). WAl ze]el] Eolgle o
2 7]+ A =}-F4 A F electron-releasing effect) S #
wetng WAdne]E &443HAA ortho, para $3el
A2 2143 7] (electrophilic group)®l *%-& R} &0l
s 18] AAEV1E AstAR A EF Y
ER7]7} AR xE72 2FLsidSs o 5 9l
oo, of JEZ7|= Akged Eoldle Fadatin
Waele] gl a0 A WSS S

243 3} 7] (activating group) ql ¢4 7]9] £ -
o] Hr}t g4A olfoyeg & FAZIF H =AW
3ta}R.(Fig. 2-5) ofl A} vhebytize] vlma] whg Ao
Ab3t7} ol folxl e Az

3-4. g8

YE RAGRE 7|Fo2 3o &3} F I £EE
) A f4ste] o ste] Fig 7ol "}E}vﬂﬁdﬁl— 5

714kg}e) 739 77 =] 82 wt%o] wrsba-go] Aol
©o1}(Table 2), HArE7| 24 HAH3} F B3 495
SH S AMEEHA] @2 ASE AlelElae 83 WA
I wt% e &2 A4 AAR} 5 WA 9wt% ] FUch
Iwahashi®} Sunami[14]% coal tar F3HA] FHAMS
A7stdeiy "betego) A3 Frlkstdcha Xt
gt Axtez abzlzEl Fx)9] wishpgo] o9} o]
& e A AANE A5 £/ 2] o

HWAHAK KONGHAK Vol. 28, No. 6, December, 1990



674 o] A7) - A - olEl§ - ol - T
Table 2. Comparison of two methods
Final temp. (°C) 280 290
Al Residence time (min) 30 60 30 60
i Total oxidation time (min) 160 190 165 195
Carbonized yield (wt%) 82.2 81.8 79.8 78.0
Oxidation temp. (°C) 85
Nitric acid vapor Total oxidation time (min) 5 10 15 20
P Carbonized yield (wt%) 84.3 87.0 88.0 90.7

N, flow rate

2.9 I/min/g of pitch fiber

1.45
Imin/g

2.90
I/min/g

Stab.
time

5 min 10 min

15 min 20 min

Fig. 8. Polarized-light microphotographs of cross-
section of carbonized fibers.
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