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Abstract — Naphtha cracking bottoms(NCB) oil was reformed by varying the heat treatment temperature, treatment
time, and nitrogen flow rate in preparation of precursor pitch for isotropic pitch-based carbon fibers and activated car-
bon fibers. The reformed pitches were investigated in the yield, softening point, elementary analysis, and molecular
weight distribution, and then the precursors reformed were melt spun to certify the optimum reforming conditions. The
optimum precursor pitch was prepared when the NCB oil was reformed at 380 °C, 3 h and 1.25 vvm N,, and it’s the soft-
ening point was around 240 °C. The reforming resulted in product yield of 21 wt%. The C/H mole ratio of the precursor
pitch increased from 1.07 to 1.34, the aromaticity increased from 0.85 to 0.88. The insolubles in benzene and quinoline
were 30.0 wt% and 1.5 wt%, respectively. The spinning temperature was about 50 °C higher than the softening point.
The molecular weights of the precursor components were distributed from 250 to 1250, and 80 % of them were in the
range of 250 to 700.

Key words: NCB Oil, Precursor Pitch, Softening Point, Spinning, Carbon Fiber

LN B A 5ol Fulz ksl heslel AHgE 5 9

7] whEoltH1-3].

bl Wlslol 95| 2, W v
So] B Jwic] @5401 SolA] FA8% W FAE DA
7] wtolet, e, 7|8 o] Alfolmw A ol

Hil
olX

=]
A, ol

*To whom correspondence should be addressed.
E-mail: skryu@cnu.ac.kr

745

Zel7h qlolo] AT BYe Pz U, 141%21‘ CRY
oFE4o] Holupr] vt Zbya FHuct Bt Zwrt
244 $aiet.

o= 54 9@20] ReAAS S8 BYeafel 718
7% 2AeAY, ol E 54 w571% AR A}



746 29E - R
WS doy)a glom, s AV]olES ANIAIE 4], A=A

AS[5] 5229 8175 Els] 18 Folrt.

Otani®} Sanada[6]= 21-7-784] &S 7dstaL B8 1Ak}
DA S-S AZELON, ot TR AR WAl fe )
wek o) §EY &4 9 H"7)AEAo] 958 953k Aog W
=t A FX A §Af= EAF 78l 2= (NCB oil, naphtha
cracking bottoms oil)2 743}z, |-FHAL, OPX*i} a1l gr3}alo] #|
3] ofu) 27] SR NCB oile] MAZAE Gelahd 5
g3 oA o] 5o v Zei7M IAE ] al—’F At

Brooks®} Taylor[7i= oW/ g4l o zso] 9] &/ 3+
slo] AAAR] A7 Al oH T F w2 AP e, AL
WO oy TR AE Q7] 1% AR WA gk 9]
' TR A g Aueds 5 8494 Aus
Rerme e TS AlxE T T
7 eu

B ATe Bads 2 BTG AR TelA TiAs
7] 918t 71 1591 NCB oil: 713l 3lo] dxje] gl ARl
Aafraks delebin HAo] B4S 2k S Fhed] H40] 9

‘d

ﬂl

(¢}(e3

mlu
\
0
o
[H
Ac)
B I
> g
A=)
L
TN

ne

ok ol #8le] o2 el s ZelAM JAE iRt s)
L, AR} RAGREE 2A 0 H S-§UALE Slglh
2.4 o

¥ oelges RZERE Telfete] olEdl, sL2agd,

R, el 5 Seee] Azl sl S04 e

Co., Korea). =, U2ZELS] GitsllEelA ols &dl¥

2 Feoh 3 i, B Te)i AN 2 WEs g

2857 Y9EQ A 4 9 HLo] vk §H-2
]

e oA
2 510 o)A WEkE Bl AE shgsar Q)
T} Table 10 €15.°] 245 A Mﬁur.

222, TE|AHM T|X| HIZ=

Fig. 10 YERA ne} o] AFAelx] AT 634 W74
A5 4 Kg(p=1.05 g/em?yS 23 A3t AA[=H(2~6 I/min~0.5~1.5
vwm)S FASHAA, DA 225 (360~390 °CY7FA] 2 °C/min= 714§t

o] £LzellA AIRK(1-3 hyE delalo] dAjgsict. dxe7t ¢hs
w2 WZEA]7) AL Aol Zolxl AN IAE EEEHE

Table 1. Properties of NCB oil and precursor pitch reformed at
380 °C, 3 h, and 1.25 vvm N,

Properties NCB oil Reformed pitch

C 89.49 94.14

Elementary H 6.95 5.78
analysis (Wt%) N 0.00 0.08
0] 4.56 0.0

Density(g/cm?®) 1.07 1.05
Atomic mole ratio(C/H) 1.07 1.34
Benzene insolubles (BI, wt%) - 30.0
Quinoline insolubles (QI, wt%) - 1.5
Aromaticity (F,) 0.85 0.88
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Fig. 1. Schematic diagram of NCB oil reforming reactor.

1. N, gas 5. Electric furnace

2. Temperature controller 6. Condenser

3. Motor 7. Oil receiver

4. Reactor
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Fig. 2. TGA curves of (a) NCB oil and (b) precursor pitch reformed
at 380 °C, 3 h, and 1.25 vvm N,
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Table 2. Properties of precursor pitches by varying reforming conditions
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Fig. 3. FT-IR spectra of (a) NCB oil and (b) precursor pitch reformed
at 380 °C, 3 h, and 1.25 vvm N,.
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Reforming conditions Properties
N, (vvm) Temp. (°C) Time (h) Yield (%) BI(%) QI (%) S.P(°C)

0.75 380 3 21.8 25.70 0.88 196.0

1 380 3 20.9 27.30 1.10 208.0
125 380 3 20.6 30.00 1.49 2383
15 380 3 20.1 42.00 1.20 251.8
125 360 3 21.9 15.00 1.06 219.8
125 370 3 20.6 22.00 1.35 230.3
1.25 390 3 19.1 30.00 1.45 2482
1.25 380 2 22.1 23.00 0.95 198.5
1.25 380 4 19.7 38.00 1.12 259.0

vvm : N, volume/working volume/min
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Fig. 4. Properties(SP, BI and QI) of precursor pitches reformed by
1 step(at the different temperatures, 3 h, 1.25 vvm N,) and
2 step(1 step, and 30 °C lower temperature than 1 step, 3 h,
and 1.25 vvm N,) heat treatment.
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Fig. 5. Properties(SP, BI and QI) of precursor pitches reformed at
different times, 380 °C, and 1.25 vvm N,.
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