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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.
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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 (QL, wt%) - 1.5
Aromaticity (F,) 0.85 0.88
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Fig. 1. Schematic diagram of NCB oil reforming reactor.
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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 (%) B.I(%) 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
1.25 380 3 20.6 30.00 1.49 2383
1.5 380 3 20.1 42.00 1.20 251.8
1.25 360 3 21.9 15.00 1.06 219.8
1.25 370 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. 9. SEM image of (a) melt spinned pitch fibers and (b) enlarged
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