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The Preparation of Carbonized Fiber from Modified Coal Tar with
Nitrogen Containing Compounds
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ABSTRACT: Carbon fiber was prepared from coal tar reacted at 300 °C for 1 hr with nitrogen
containing compounds, such as nitrobenzene (NB) or p-nitroaniline (NA), as a dehydro-
genation and/or crosslinking agents. The yield, softening point, insoluble fraction, nitrogen
content, and molecular weight of pitches increased with increasing concentration of NA. NA
and NB increased the yield and isotropy content of coke. NA was highly reactive with coal tar
resulting in an increase in molecular size of high carbon yield. An isotropic carbon fiber con-
taining nitrogen could be prepared from the pitch containing 5 wt% of NA.

Keywords: coal tar, p-nitroaniline, coke, isotropic carbon fiber.

9}
o] gExl7] ufFol] B& A
oy, dAHo7 90% ol4el i IS (A
1000 'C ol EAE)E JIXE AL @2 H
g 3t} Y82 e EgolmdiRUEY, #Hol2, H

A

2, HFA SAE 4R2 s WA gadRot

32

SaAf

fir
e

AAEY B ET 2 VAE BA

532

o wet 4% &
bon fiber)$} H& erAAH (general performance
carbon fiber)2 T8& F Qit}. 1A% BAAMS=
HZAEst an JEgdol $pdie 93, 3F7) Bo}
o 2 AMHWA F4d Bt

T3t gfoy, S 1T B©aMe

A &, FFAA Aol Atz F4AHYWA, 714

AA$ (high performance car-

Aol molAla ot W8 ©aARE 7IAE Axl
) gadfet vlag + gloy oe
o] BHE &, G, ety A, Av) dex

Polymer(Korea) Vol. 21, No. 4, July 1997



ARE Fgzz22e Az AL23THF 843 HH9 A%

o] EAS Y] gl FAr] BAA, WA
, AgEEA, gdA, WA 7ka7 (gasket)
B2 AME RIABZA AMEE I glon, A
F8 Mgz AHgs] & v s} A FAA
A sz A7, Nde] 4Tz FEH
ottt}

HE Bdadfel 5 F £8F Borz 84 g4
Afdlel &8& & & AUrh ¥ 224RE 371
0y/N,, CO,, %7) &3 e 2hspy
A E& 2% (800-1000 C)2 EXestd HFEH
o 4 ®e M2 (<20 A)o] HYEWN FAHo)
Z7kspl Sle) o) sk} skt o)A #iA
oW UfE Y VMR B o) WY B2AH
= 2000-3000 m%/ge) W& v FEHA ol 3
YT B3R Weled Gb7] ARo] Dl FA
£ AYx itk 53] YAE OF(1~3wi%) TH
@ B4 BAUFE NOx, SOx AAiel W S5

[T = A -
4 M
N BN

%0 53 mio

i
B
ﬂf

o
N
=2

shthe we A7dsst ungm ok
RAE A NRA, A4A, &5 985 %YE
29E QoiE NA Fol Yoy YKoz F

4 gaylge) Az A4HE QEANZE A
o} Heb MAE 4 oy gol@ A AR
o B w58 WolA A 07} o wol
oJ8E T Atk AfA RAE F2 TH BYE
o wAlEel ARE WRE Dasaz PGl

=5

om, el WAL WIF Balrast o FAR
mele] Bge £RE TYH ATk
AT ANEL WS ATH ANz P

<]
2= PIERYS FEE3N, agn 3

AICl,, FeCly, CuCl, 74 5 Zo)2 AL

A g2 xe} vAI TS E‘Q T due Aol
Ao} kg & FE&Ea| 8 AAG ) = 40 2
8313 o] Fu|EL 100% A7 BrFss7] dE)
FAAE HR 2] LAt o] otk wie] dth

2 A7) 54& {2 1000008 ojge] FAE=R
Asle FEEE 539 HAVHAE ol &3 FEhy

22| A2149 A4z 19973 7Y

]

g B Fo {“l:r‘xﬂa Az
3tal Fr]1 R sHe 84 g#24AY 988 HE Ea
ARE Azshe o Aok EZ HI7HIVE $48 @
2 ge] REZ=2X| (morphology)dl vlXE &9
e = AF+std.

4 #

2 2. 2 dFd AFRE ZElE (coal tar, CT)=
(F)B S Aegisto| A F& Lho™ tetrahydro-
furan (THF‘)°ﬂ g3 AA THFoﬂ B8 & (25
wt%) S AA}R JHEEE HAFT Hol AR
o}, 7'§7}X-]]i—‘:f AlBE-o] p—nitroaniline (137 ¢,
Acros Organics), nitrobenzene (154]%f, Duksan),
aniline (1349}, Duksan) 5& AHAIA g1 A}
&3t

gx|e| =gt CTd HA7/MHAES
o 300 TAAM 1417 Bt A EY7] 3loflA] wrg
Al vhg F, kg BAEC 2¥E s mw
& H7HRIE AAR] At Baddz 2y
HEREZ 5417 T A AT RAFELS gLy
2l 2)et] A3t

5~50 wi% H7}3}

. BAEY 2%
AXNTE(%) = CTe = a}:+2t-]7]-7¢]]?°»] % x 100

WAL A2 A3 AX)= CTol ponitroani-
lineE 5wt% H7lsked A3 A3} (softening
point)©] 135 C<Ql HAE 350 ColA 2417t Zt
A4 bubblingdle] AEAlgFe] HUY 22L& AA
3t 287 'Co] AsHE M BAMR BAE Az}
At

YAL W oPY3L IALE AT RS 300 CTllA]
10 Kgf/cm?9) »}i\_\_,d,_i 0.2°/0.4' mme) 98
22§ 53 BARIAT. TARElY 9 SAHEEE
325 C9 F7] #917] st st (g3 e

gt 5. Fe39 %i‘l% 600 °C, 1000 ‘CollA ztz}

JolA 1412 Tt 38
o, ks A{E 1000 CAM 1A7 B2t of=

533



2 297 el sl
A N2 BaFEe
st

2458 Az Y.

ched Aol Saled BH

23}

B3l (%) = EER ]

=M. ®X9 4933 FHL MettlerAl®] FD
model & AME-3tgE . A3 Hxje] benzened} py-
ridines] 3t =8 dolH7] 938l Soxhlet %
2 g o|&3ld LI =E FHsAY. A9 FRE
g ¢35t FT-IR (Nicolet 520, USA), 'H-
NMR (Varian XL-4007, 9484 (Yanco CHW
Coder MT-3) F& dslglen, &3 & dolxd =
axe FErx 2 ARTFZE WFARA (Nicon,
Japan, AFX-M, Type-104)3% X-d 3d&A
(Rigaku, Japan)eo.2 #&stQdch.

al
=

an o oa
e Wxle) 4. CTol anilined H7H2 Al
&3 Be= QA FHE dof A2 o] oA At
& el A} ¢¥gret}, nitrobenzene (NB)#} nitro-
aniline (NA)& AME-3lo] WRAIZHE we vhds
AHE Ad HAE FAE F A

Fig. 13 2¢] #H7WRle] F7/e F7igo] AR
S dspd mAEe dFd dE e
NAS Z$= H7ige]l F7letd Ao #8 4

o] 328 W5sht, NB 47kel A9e NAR
g sle 2o F&7 Az Uehin, Arwe

o
=
AR e 2w Aot 7 Pde

Z7RAR
#98 Vehx sk

A71e) Aoz RE -NO, 7|l d5e2%: EFEE
o =AE Pee 2T As AL ¢ & A
T3 -NO,9} -NH, ¥ £F9 7|8 2% 22 &
NA7} NBRT} ¢ 2 vrgde Mol Q& e
-NH, 7}&= -NO, 719} 9t¢4& H3dF= A2 44
A 9L 3= oz APt ojRL -NO, 7]
£ 53t e AL s #Hdles Ao
<84 9l Cl, CH,, NH,, OH, COOH S} zre-

Zg7)o o&] ¥reAdo] Zr}Ehls Anonymouse®
A2 o

534

65 |-
®NA

60 |-

51 o 4

50 |-

Yietd (wt:%)

45 |-

40

35 1 L ) 1 s | L 1 1 1 L
20

NA, NB (wt.%)

Figure 1. Pitch yield dependence of modified pitches
on the concentration of NA treated at 300 °C for 1 hr.
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Figure 2. Softening point dependence on the concen-
tration of NA and NB.
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Figure 3. Solubility dependence of the modified
pitches on the concentration of NA.
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Figure 4. FT-IR spectra of the modified pitches at
various NA concentration at 300 °C for 1 hr.

Table 1. Elemental Analysis of Pitches Reacted
with Nitroaniline

elemental analysis (wt%) atomic ratio

C H N S H/C N/C f
NA5 9238 424 127 049 0551 0012 0.940
NAIO 9119 411 216 047 0541 0020 00958
NAl2Z 0178 412 224 044 0539 0.021 0965
NAI5 9097 408 295 042 0538 0028 0.984
NAl17 9073 392 336 043 0519 0.032 0987
A20 90.09 380 458 041 0506 0.044 0.990
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Figure 5. Carbon yield dependence on the concentra-
tion of NA at 600 °C for 1 hr.
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Figure 6. Polarized light micrographs of cokes heat-treated at 600 C for 1 hr.
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Figure 7. X-ray diffractograms of the carbonized
pitches at 1000 C for 1 hr. (a) NAS, (b)NA 20, and (¢)
NA 50.

Table 2. X-ray Parameters of Carbonized NA-
Modified Pitches Heat-treated at 600 C and 1000
C for 1hr

600 C-HTT 1000C-HTT

SamPIes <7 (06) (&) d(002) (&) *L002) (A) d(002) (A)

NAS5 20.4 3.46 21.0 351

NAI10 20.4 3.45 21.0 353

NAI12 18.7 3.45 211 3.48

NAI15 18.7 3.45 212 3.48

NAL7 188 3.45 204 353 ®
NA20 176 3.49 17.3 3.50

*L(002)=(KN/(Bcos §),” A=1.5405 A, 6= diffraction angle, =
full width of half maximum in radian, K= constant.

Table 3. Elemental Analysis of Carbonized Pitch-
es at 1000 C for 1 hr

elemental analysis (wt%) atomic ratio
C H N H/C N/C
NA5 98.10 0.27 0.75 0.033  0.007
NA10Q 97.88 0.28 1.1 0.034 0.010
NA12 97.98 0.24 1.16 0.029 0.010 j
NA15 97.36 0.22 151 0.027 0.013 i pprm 2606801
NAL7 97.34 0.21 1.65 0.026 0.015 : !
NA20 9719 024 164 0030 0015 (e)
Figure 8. SEM micrographs of stabilized fibers and
carbonized fibers: (a) Stabilized fiber, (b) & (c) carbon-
SutM EtAMP. Fig. 82 NA 5wt% & H718} ized fiber.
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