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Reaction of Nuclear Graphite with Oxygen under Gamma-Ray Irradiation

Hisashi IMAl, Kimio FUJII, Shinzo NOMURA, Takeshi KRUROSAWA and Yasuichi SASAKI
Division of Nuclear Fuel Research, Tokai Research Establishment, JAERI

(Received April 10, 1980)

The reaction of four kinds of nuclear graphites with oxvgen under
Co-60 gamma-ray irradiation were examined in the gas flow at ! atm, at
temperatures 25 - 204°C and gamma dose rates 3.8 - 12.5 x 105 R/hr. Air
and oxvgen diluted with helium were also vsed as the atmosphere.

Radiation induced oxidiation rates of the graphites in pure oxygen
at dose rare 12.5 x 105 R/hr were found to be 6.6 - 7.5 x ]0_8 gl/g.hr,
showing little differences between the graphites. Over all oxidation rate
of the graphites increased with temperature, but the radiation induced
rate kept constant with temperaturc. The increase of the over all rate
at high temperatures was concluded to be due to the increase in thermally
induced oxidation rate. The radiation induced oxidation rate was expressed
as R = 8.3 x 10_12(0)0'64

in g/g.hr and D is the dose rate in R/hr.

, where R is the radiation induced oxidation rate

Oxidation rate of the graphite in air was about 40 % of that in pure
oxygen, and that in the oxygen diluted with helium was constant 15 % in
0.2 - 1.0 vol. % oxygen.

It was shown that the gamma-rays in a reactor would little influence

oxidation of the structural graphite at high temperatures.

Keywords : Nuclear Graphite, Cobalt-60 Gamma-Ray, Oxidation, Radiation Induced

Reaction Rate, Thermally Induced Reaction Rate
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Table [[ Rates of reactions of graphites with

pure oxygen and with air at 250
under irradiation of 1.25 2 10° R-hr

R o

]
Reaction Rate|

Reaction Temp |

‘ Graphite
‘ _ C0) (107g g-hr) |
e C
1 25 6.6
\ . Granular - - 1
) , 110 6.8 1
i i Sample o
| 7477PT 204 9.6 ‘
‘ ! L i
Oxygen ‘ ' i
| i Specinen | 25 6.8 i
— ! [
. Gramular ‘
7477 ! , 15 6.7 ‘
Sample J
. | :
(ranular |
[G-11 25 6.7 |
Sample i
% r :
Granular |
. SM1-24 f 25 78
i Sanple
O — - 4 S —
—_ e . 4
,’ GranularT ; i
Air 74717 i 25 i 2.7 ‘
Sample i
L oL L | |
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Fig.1 Reaction tube used in this experiment

I —+r r 17 1 1° V1§ B :'5‘.

Fig.2 Cylindrical Specimen
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SGMNL

Fig.4 Reaction furnace in irradiation cave.

.Fig.5 Main parts of the apparatus outside the irradiation cave.
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Fig.6 Glass —ampoule for irradiation
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Fig.7 Reaction of 7477 PT graphitc with pure oxyvgen at
25°C under irradiation of 1.25 % 10% R/ hr
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Fig.8 Reactions of 7477 graphite with pure oxygen and
with air at 25°C under irradiation of 1.25 x 10 R/hr
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Fig. 9 Reaction of 1G-11 graphite with purc oxvgen at
25°C under irradiatien of 1.25 ~10°® k.- hr.
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Fig. 10 Reaction of SMI—24 graphite with pure oxygen

at 25°C urder irradiation of 1.25x10°R/hr.
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Fig.11 Weight losses of 7477 and of T7477PT graphites in
thermally induced oxidation with air at 600°C
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Fig. 12 Reaction behaviors of 7477 graphite in pure oxygen
at 25°C, 110°C and 204°C
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g. 13 Arrhenius plots for the reaction of 7477 PT graphite
with pure oxygen under irradiation of 1.25 x 10® R/ hr
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Figld Effect of dose rate on the rate of reaction of

7477 PT graphite with nure oxygen at 25°C
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Fig. 15 Dose rate dependence of the rate of reaction of
7477 PT graphite with pure oxygen at 25°C
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Fig. 16 The reaction rate of 7477 graphite with concentrations
of oxygen at 25°C under irradiation of 1.25x10° R/hr.
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Fig. 17 Signal intensity of oxygen in helium under
irradiation with 130 m Ci tritium



