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Abstract : Naphthalene derived mesophase pitch (NMP) was spun into short fibers by using melt-blown technology.
The pitch fibers oxidative stabilization were carried out heating rate¥Chip, 3C/min, and 18C/min. The heating

rate was a key factor to maximate the capacity of the Li-ion secondary battery through controlling the morphology
of the graphitized fiber. The diameters of the melt-blown fibers prepared were in the range-6 @m with func-

tions of air jet speed, air temperature and the temperature of the nozzle. The graphitized fibgrs odfabfeters
showed various morphological structure with heating rate of the stabilization. Radial, radial-random and skin-core
cross-sectional structure of the fibers were observed at the respective heating faniof ZC/min and 16C/

min. Most crystalline structure of graphite was obtained from the fiber stabilized at heating ret€/wiirL@xhib-

iting the best anode performance with 400 mAh/g of capacitance and 96.8% of charge/discharge efficiency.
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Table 1. Properties of NMP
Softening

Solubility (%)
point (°C) BS BI-PS PI
278 1040 1.4 0.64 33.0 19.5 475

&Softening point measured by Mettler FT-80 (ASTM D 3104).
®Molecular weight measured by V.P.O

Mn°®  Density H/C ratie

BS : Benzene soluble, BI-PS : Benzene insoluble-Pyridine soluble,

PI : Pyridine insoluble
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Fig. 1. Schematic diagram of melt-blown spinning apparatus (a) and die (b).
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Tablé 2. Stabilization, carbonization and grapitization conditions
for melt-blown mesophase pitch fiber

Stabilization Heating Rate®C/min) 2 5 10
(270°C) Holding time (min) 30
Carbonization (100T/60min) CF1 CF2 CF3
Graphitization (265%/30min) GF1 GF2 GF3
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Fig. 2. Diameter of pitch fibers as a function of hot air (D Dia temp.
330°C, v=1428m/min, @ Dia temp. 340C, v=1428m/min, @ Dia
temp. 330C, v=3571m/min, @ Dia temp. 346C, v = 3571m/min
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Fig. 3. X-ray diffraction patterns of (a) the carbonized and (b) the
graphitized fibers.

Table 3. Crystallite parameters of the carbonized and graphited
fibers

Sample I.D. gz (A) Leooz (A) Laszo(A)
CF1 3.50 47.4 -
CF2 3.51 51.1 -
CF3 3.50 52.3 -
GF1 3.38 441.9 383.2
GF2 3.37 4495 429.1
GF3 3.38 486.2 557.3

3L, THAA ] e WEkogE AL ZRIEE Lefte &
THETRE Laaghel S7PF @Ak vehdes 29 dA)sk=
Ao Y7 ETH
eAles HE 948 fviEe] dEde &

2E WSSl B IEe] & AR ok webd A
o] EAo] glar, ARIHO R b FAYOEE Hojxe AR
Zo] ggulo] glo] o] Azl FH8do] B2 FT-IRE T4
Age] 75 AApolel o3k F7t 71 AR B
o THO), e} Efwl Rl Y-, BARge] el ¥
el Rhgslng AYTx M FHg FEo= o]gHa
At 53], ept Bl o3 gadise] TR iRle
2+ 2 9=(D-, D-, G-bandy] $1X, = Wk, 9]=m)
(R=1Ipllg) & B2AE AAsel Qo] o 3t ARE

2 =
2 2
5 jun ]
o | CF1 el
8 8
> > | 6F1
& |cr2 5
£ <
GF2
CF3
| GF3__/
T 1 T T i T
1000 1200 1400 1600 1300 1000 1200 1400 1600 1800

Raman shift (cm™) Raman shift {cm™")
(a) (o)

Fig. 4. The first Raman spectra of (a) carbonized fiber and (b)
graphitized fibers.
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