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Abstract

Graphite has hexagona closed packing structure with two bonding characteristics of van der Waals bonding between
the carbon layers at ¢ axis, and covalent bonding in the carbon layer a a and b axis. Graphite has high tolerant to the
extreme conditions of high temperature and neutron irradiations rather than any other materials of metals and ceramics.
However, carbon elements easily react with oxygen at as low as 400C. Considering the increasing production of today
of hydrogen and electricity with a nuclear reactor, study of oxidation characteristics of graphite is very important, and
essentia for the life evaluation and design of the nuclear reactor. Since the oxidation behaviors of graphite are depen-
dent on the shapes of testing specimen, critical care is required for evaluation of nuclear reactor graphite materials. In
this work, oxidation rate and amounts of the isotropic graphite (IG-110, Toyo Carbon), currently being used for the
Koran nuclear reactor, are investigated at various temperature. Oxidation process or principle of graphite was figured
out by measuring the oxidation rate, and relation between oxidation rate and sample shape are understood. In the oxida
tion process, shape effect of volume, surface area, and surface to volume ratio are investigated at 600°C, based on the

sample of ASTM C 1179-91.
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Table 1. Properties of nuclear graphite (1G-110)

Properties IG-110
Bulk Density (g/cm®) 1.76
Young's Modulus (GPa) 8.93
Flexural Strength (MPa) 374
Shore Hardness 51
Impurity (ppm) <20
Ave. Grain Size (um) 10
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Fig. 1. TG Curves of nuclear graphite in terms of temperatures.
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Fig. 2. Oxidation rate of nuclear graphite in terms of tempera-
tures.
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Fig. 3. Oxidation weight of nuclear graphite at the maximum
oxidation rate as a function of oxidation temperature.
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Fig. 4. TG of nuclear graphite as a function of diameter.
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Fig. 5. TG curves of nuclear graphite in terms of diameter at
800°C.
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Fig. 6. Oxidation rate of nuclear graphite in terms of diameter at
800°C.
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Fig. 7. Oxidation rate of nuclear graphite in terms of surface
area.
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