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ABSTRACT

Graphite is suitable materials as a moderator, reflector, and supporter of a nuclear reactor because of high tolerance to the high
temperature and neutron irradiations. Because graphite is so weak to the oxidation, its oxidation study is essentially demanded for the
operation and design of the nuclear reactor. This work focuses on the effect of the surface oxidation of graphite according to the surface
treatment. With thermogravimeter (TG), oxidation characteristics of the isotropic graphite are measured at the three temperature areas,
and oxidation ratio and amounts are estimated as changing the surface roughness. Furthermore, the polished graphite surface produced
from the surface treatment is investigated with the Raman spectroscopic study. Oxidation behaviors of the surface are also evaluated
as elimination the polished layer by washing with strong sonication
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Table 1. Properties of Nuclear Graphite IG-110

Property Value
Bulk density (g/em’) 1.75
Young's modulus (GPa) 9.6
Flexural strength (MPa) 48.6
Compressive strength (MPa) 70.5
Impurity (ppm) <20
Ave. grain size (pm) 10
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Fig. 1. TG curves of nuclear graphite specimen as a function of
temperature.
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Fig. 2. Oxidation rate (%/min) of nuclear graphite specimen as
a function of temperature.
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Fig. 3. TG curves and CO, concentration of nuclear graphite
specimen as a function of temperature.
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Fig. 4. Roughness of nuclear graphite specimen as a function of
surface treatment.
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Fig: 5. TG curves of nuclear graphite specimen as a function of
time (min).
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Fig. 6. SEM of nuclear graphite surface after oxidation test.
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Fig. 7. Raman curves of nuclear graphite as a function of surface condition.

after polishing

sonication 1 min

0.6

D/G ratio

0.4

] asreceived N .
sonication 30 min

0.2

0.0

1.37 0.24 0.31 0.55
Surface roughness (um)

Fig. 8. D/G ratio of nuclear graphite specimen as a function of
surface treatment.
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Fig. 9. TG of nuclear graphite specimen as a function of
surface treatment.
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Fig. 10. Oxidation rate of nuclear graphite specimen as a
function of surface treatment.
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