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ABSTRACT: Commercialized carbon fiber obtained from polyacrylonitrile(PAN) precursor is subjected to oxidation
stabilization at 180 to 300°C in air atmosphere and carbonization process at 1600°C or lower in inert gas atmosphere.
Both of these processes use a lot of time and high energy, but are essential and important for producing high-
performance carbon fibers. Therefore, in recent years, an alternative stabilization technology by being assisted with
various other energy sources such as plasma, electron beam and microwave which can shorten the process time and
lower energy consumption has been studied. In this study, the PAN precursor was stabilized by using plasma
treatment and heat treatment continuously. The morphology, structural changes, thermal and physical properties were
analyzed using Field emission scanning electron microscopy(FE-SEM), X-ray diffraction(XRD), Fourier transform
infrared(FT-IR), Thermogravimetric analysis(TGA) and Favimat.
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Fig. 1. Schematic diagram of the experimental process to fabricate carbon fiber
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Table 1. Experimental process and each sample name

Process Classification
Pre-plasma - - 5 min 15 min
Step Thermal o (¢} 0] O
Post-plasma - 5 min 15 min - -
After stabilization SF SFP5 SFP15 P5SF P15SF
Name After carbonization CSF CSFP5 CSFP15 CP5SF CP15SF
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Fig. 2. Schematic diagram of fiber specimen
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Fig. 3. FE-SEM images of (a) PAN precursor and stabilized PAN
fibers; (b) SF, (c) P5SF, (d) P15SF, (e) SFP5 and (f) SFP15
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Fig. 4. FE-SEM images after carbonization process; (a) CSF, (b)
CP5SF, (c) CP15SF, (d) CSFP5 and (e) CSFP15
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Fig. 5. FT-IR spectra of PAN precursor and stabilized PAN fibers
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Fig. 6. FT-IR spectra of PAN precursor and carbonized PAN fibers
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Fig. 9. TGA graphs of stabilized PAN fibers

Table 2. Residue of stabilized samples after TGA analysis and car-
bonization yield

SF SFP5 SFP15 P5SF P15SF
Ash (%) 87.20 87.55 87.65 88.17 88.49
CSF CSFP5 | CSFP15 | CP5SF | CP15SF
Yield (%) 66.0 67.5 68.4 69.9 71.6
*Yield: Carbonization yield.
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Fig. 10. Tensile force of stabilized and carbonized PAN fibers

Table 3.Tensile strength of samples after stabilization and
carbonization process

SF SFP5 | SFP15 | P5SF | P15SF

Tensile strength

2 2 2 .2 .
(GPa) 0.26 0.27 0.29 0.29 0.33

CSF | CSFP5 | CSFP15 | CP5SF | CP15SF

Tensile strength | o )| 038 | 045 | 052 | 087

(GPa)
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Fig. 11. Elongation of stabilized and carbonized PAN fibers
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