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ABSTRACT: In this study, microbeads were prepared by heat treatment of the mixtures of

two kinds of pitches which have different molecular weights. They were THF
(tetrahydrofuran) soluble coal-tar pitch (CP) and that of chemically modified (MCP) with
30 wt.% benzoquinone for lhour at 150 C, 250 ‘C. The compositions of CP/MCP chosen
were 3/7, 5/5, 7/3 wt.% ratio. The microbeads were separated by solvent extraction with
pyridine. The concentration of the pyridine insoluble increased with an increase in MCP con-
centration. All the samples in 30 minutes showed isotropic under polarized light microscope,
however, the microbeads were observed in the 5/5 (CP/MCP) sample with isotropic property
under SEM. With an increase in heat treatment time, following behaviors were observed: an
increase in fraction of pyridine insoluble, growth in bead size, coalescence of the beads, ulti-
mate transformation to bulk mesophase. Microstructure and optical textures of carbonized
products were characterized by using X-ray diffractometer and polarized light microscope.
With an increase in concentration of MCP, the stack height ( L., value) reduced, which rep-

resents that the molecules of high M, suppressed the mobility of molecules resulting mosaic

texture.
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Figure 1. Schematic illustration of the flow instability
of the side -by-side configuration owing to viscosity
differences.!’
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Table 1. Characteristics of Precursor Pitches

roperties solubility(wt.%) H/C SP
@\ BS Bl Q ratio () P WP

raw pitch 635 365 9.9 054 110 isotropy
THF soluble(CP) 83.6 164 0 0.65 85  isotropy
MCP 536 464 0 0.60 128 isotropy
Raw pitch;Joong Woo Coal Chem. CO., BS;Benzene soluble,
BI;Benzene insoluble, QI;Quinoline insoluble, SP;Softening
point (by Mettler FP80), MCP;THF soluble pitch reacted
with 30 wt.% p-benzoquinone.
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Figure 2. DSC thermal diagram of CP100; heating
rate, 10 °C/min.
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Figure 3. FT-IR spectra of the samples, (a) CP and
(b) CP/BQ30.
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Figure 4. The relationship between 7,,, and &of the
samples heat-treated at 350 °C (SP+50 C).
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Figure 5. Polarized light and SEM photographs of the
samples of composition 7/3(CP/MCP) at 420 °C; (a)
30min, (b) 60min, (¢) 90min, and (d) 120min.
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Figure 6, Polarized light and SEM photographs of the samples of composition 5/5(CP/MCP) at 420 C; (a) 30min,
(b) 60min, (¢) 90min, and (d) 120min.
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" Figure 7. Polarized light and SEM photographs of the samples of composition 3/7(CP/MCP) at 420 C; (a) 30min,
(b) 60min, (¢) 90min, and (d) 120min.
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Figure 9. The effect of heat treatment time on anisot-
ropy content at 420 C.

Table 2. Elemental Analysis of CP/MCP Sam-
ples Heat-treated at 420 °C for 60min

element c H N S H/C ‘
samples atomic ratio
CP/MCP=7/3 90.35 3.58 1.20 0.59 4.28 0.47
CP/MCP=5/5 89.77 3.66 1.72 052 4.33 0.49
CP/MCP=3/7 90.02 3.60 1.36 0.50 4.52 0.48

CP; THF soluble pitch, MCP; CP reacted with 30 wt. %
p-benzoquinone.

.n_.
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Figure 12. Polarized light micrographs of the samples carbonized at 1000 °C for 1 hr; (a) CP, (b) CP/MCP=5/5,
and (c) MCP.

Table 3. Carbonization Yield* at 1000°C for
60min

(c)

Table 4. The Crystal Structure of Samples
Carbonized at 1000 °C for 60min

samples carbonization yield (wt.% ) interlayer crystallite stack
Cp 60.7 samples Brage spacing height
CP/MCP=5/5 69.4 BB g (A Lagt (A)
MCP 85.6 CpP 24.98 3.56 22.6
CP; THF soluble pitch, MCP; CP reacted with 30wt. % CP/MCP=5/5 25.85 3.54 20.1
p-benzogquinone, MCP 25.01 3.55 16.5

sample wt. of HTT at 1000°C
sample wt. of HTT at 500°C

*Carbonization yield= % 100(%)

(002)

= y o SN
P P A
/ MDAJ vCP
5 15 25 35 45 55
28

Figure 13. X-ray diffraction curves of the samples
carbonized at 1000 °C for lhr.
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*Le o0p = (K A)/(Bcos 8), A=1.5405, §=diffraction angles,
B=full width of half maximum in ardian, K=constant.
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