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ABSTRACT

Double layered carbon materials were prepared from mesophase pitch, artificial graphite, natural graphite and coke coated with coal-
tar pitch. The coal-tar pitch as a coating material was dissolved by organic solvents like toluene and light oil. The coating of coal-tar pitch
on the mesophase pitch, artificial graphite, natural graphite and coke was confirmed by increasing of the full width at half maximum of
X-ray diffraction and of percentage of hydrogen by CHN analysis. The coated carbonaceous materials were carbonized at 800 to 1000°C
in nitrogen atmosphere, and then graphitized at 2600°C for using of anode in Li-ion battery. Performance of double layered carbonaceous
materials as the anode were carried out at the coin type cell. Performance of anode was measured by the charge and discharge capacity.
The capacities of charge and discharge were changed by thermal treatment and kind of precursors. However, the coating methods showed
the little differences in charge capacity, The lower heat-treatment at 800°C showed the higher capacity rather than at 1000°C. And also,
the lower capacity shown the graphitized double layered matetials rather than carbonized materials. Conclusionally, the performances of
anode materials were changed by crystallity, composition, micro-structures of carbonaceous materials.
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Table 1. XRD Parameters and Electrode Properties of Various Carbonaceous Materials"

Material dygs (nm) L. (mm) L, (nm) Capacity (mAh/g) Initial efficiency(%)
Natural Graphite 0.3354 >100 100 370 92
Vapor Grown Carbon Fiber 0.3359 63 90 363 83
MCMB 0.3373 45 83 280~290 88
Pitch based Carbon Fiber 0.337 35 60 290 93
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Table 3. Results of CHN Analysis on the Artificial Graphite, the
Natural Graphite and the Needle Cokes

C (wt. %) | H (wt. %) | N (wt. %)
Natural Graphite 97 - -
Artificial Graphite 98.2 - -
Needle Cokes 98.1 - 0.6
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Fig. 2. SEM micrograph of samples (a) Needle Coke (b) Artificial Graphite (¢) Natural Graphite.
Table 4. Properties of Coal Tar Pitch
. 3 ) o Element Analysis (wt. %)
Density (g/cm’) Softening Point (' C) TI (wt. %) QI (wt. %)
C H N 5
1.27 116 925 4.67 1.10 0.46 41.0 8.3
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Fig. 3. Photo-micrographs of mesophase pitch (a) Mesophase
Pitch (b) THES Mesophase Pitch.
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Table 5. Content of Hydrogen in Needle Coke, Natural Graphite
and Artificial Graphite

Before Coating After Coating
(wt. %) (Wt. %)

Necdle Coke 0 0.22

Natural Graphite 0 0.18
Artificial Graphite 0 0.17
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Table 6. Change of XRD Parameters in Before Coating and After Coating
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Table 7. Change of XRD Parameters in Before Coating and After

Coating
Before Coating After Coating
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Table 8. Capacity of Double Layered Catbonaceous Materials
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