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ABSTRACT

Impregnation of phosphorous additiers into graphite bulk was studied with the goal of enhancing the effectiveness of
oxidation protection. In addition, graphite acid washing was carried out prior to the impregnation further to improve
oxidation resisiance. Observation of the omidation rate for raw graphite{Raw), iumpregnated graphite with tri-butyl
phosphate on raw block{RP), and impregnated praphite on acid-treated graphite(AF) ip air are reported. The phosphorus
residue adsorbed on the praphitc surface at active sites was determined by FTIR, XPS, TGA techniques. AP with tri-butyl
phosphate was found to result in bath 30% reduction in oxidation rate at 1000°C compared to Raw and increase of 120
'C in oxidation lemperature From the samples of oxidation rate of sach specimen 1 Arrhenius plot, it can be said that
the present oxidation resistance originates from the change of chemical reaction modes neigiher by acid-washing treatment
nor phosphate impregnation
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Table 1. Physical Properties of ED-11 Graphite Bloc

o] ojgh Barze) Vst 3

Apparent| Bending Electrical
Grade | density strenﬂﬂl hasrrél?lreis resistivity (EIF‘T)
(rfee) | (kgfern) (micro €2 cm)['™ 8
ED-11 175 500 50 1300 11

Table 2. Characteristics of Various Chemicals

Chemical d | mp | bp [Purty
Compound| "2 la | MY | iy | €6 | ¢0) | (o)
Acetic acid|  CHy | 60.05]1.040] 167 | 118 | 995
COOH

Phosphate | [CHy(CHs), [266.32| 0.97 | -80 | 280 | 99
(Tribuyl) | QPO
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Fig. 1. (a) ESCA spectra for Raw and (b) impregnated
graphite.
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Fig. 2. (a) ESCA spectra of Ols for Raw and (b) im-
pregnated-graphile.
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Table 3. ntensity of Ols and P2P3 of Impregnated Graphite
According to Heal Treatment Temperature

U - e - S -

Temperature -
Peak: 250 300 <00 500
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Fig. 4, Residue curves of phosphate on the graphites as a
function of the baking temperatures.
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