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Abstract: Carbon grains for binderless molding were prepared by oxidization treatment of mesophase
pitch at different temperatures, and carbon materials were prepared. The effects of oxidation tem-
perature, molding pressure, and heat-treatment temperature on the physical properties of the carbon
materials were investigated. Results indicate that increase in molding pressure significantly increases
mechanical strength of the resulting carbon materials. The resultant carbon materials with homogeneous
fine-mosaic texture, high density and strength are obtained when the grains are oxidized at 200°C. The
high-performance carbon materials are obtained when the grains oxidized at 200°C, molded at 150MPa
and then graphitized at 2200°C, whose density, porosity, bending strength, and compressive strength
are 2.02g/cm?3, 2.03%, 70.3MPa, 123.3MPa, respectively. Results show that oxidized mesophase pitch

is a good precursor for preparing high-performance carbon materials.
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Table 1 Oxidization temperature and general properties of the resultant grains

Oxidation Volatile Carbon H/C atom 0] Solubility /wt%
temperature/°C constituent/wt% yield/% ratio /% pI* PS-TT® TS®
MP — 21.46 91.58 0.64 — 61.98 16.12 21.90
MP190 190 15.53 90.93 0.59 4.72 73.81 19.8 6.39
MP200 200 15.89 90.26 0.56 7.29 83.46 14.57 1.97
MP210 210 16.21 89.67 0.55 7.92 — — —
MP220 220 16.86 89.18 0.54 8.91 94.04 4.88 1.08

a Pyridine insoluble, P Toluene insoluble-pyridine soluble, ¢ Toluene soluble
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Fig. 1 Influences of oxidation temperature on physical properties of carbon materials

(a) Bulk density; (b) Porosity and weight loss; (¢) Volumetric and linear shrinkage; (d) Bending strength and modulus
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Fig. 2 Influences of molding pressure on the physical
properties of carbon materials

(a) Bulk density; (b) Porosity and bending strength
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Fig. 3 Influences of heat-treatment temperature on the physical properties of carbon and graphite materials

(a) Bulk density and weight loss; (b) Porosity and average pore diameter; (c) Volumetric and linear shrinkage; (d) Strength and

modulus
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