JAERI-M
8848

KR RS D 77 v~ — R HREE T

BT AR EDRIG
198045 H

FH A BEHFE O HEX BN OHS
BR R ek £~

B & B F Hh W R A
Japan Atomic Energy Research Institute




Do Elr, AR RN JAERIM v #—F X LT, TEMCFITL T3
BRpedi B AT, EEA CoOBMAeLYE, AR FHFRREMESE (KRB
BB R A) ST, BHL L S,

JAERI-M reports, issued irregularly, describe the results of research works carried out
in JAERI. Inquiries about the availability of reports and their reproduction should be
addressed to Division of Technical Information, Japan Atomic Energy Research Institute,

Tokai-mura, Naka-gun, Ibaraki-ken, Japan.




JAERI-M 8848

RFFRBMMRDON v = - RBHFICED 58BE E ORIG

B A B+ 75 72 i B W 7 AR UKL IR
SH A -HEH BEX BN E=
BR R 4K £—

(19804 4 H10H%5)

A BHOFEFRARBMEIC ST, Co —604 v~ —RBHT ORRIC L 2BILEIS
EEA 25~204 C OBRBEF , 3.8~12.5X10°R/hr OB REWPE Tl ~7c, IS #RIC
3, BB ELUNMCEREANY 7 AHRBREOEM L,

B0 & B FBRIUCHEE (3 BN O IC L - THRAERLET, MRRBREICLS
ROG#EEEZ 1.25X10°R/ hr DB T 6.6 ~7.5X107° g/8- hr ORBHIZ & - 70, BHEHBRIC
L H->THERSNIARLEEIBRECEHABR THO, BRICBY 22BLRICEE OEMIT
HMICEBRICEEOEMICL26DTHB T EMPLMICIE 12, F/o, TATIPT RéEM
B OB BT 10 & 3 5USEREIT , SR OB E LT, R=83 X107 (D )™ r&bd
lENTEB, CICTRIT g g-hr B ORIEHEE, DIZR'hr OEERTH S,

—% , BRI X AHRERSUCEE MR RO 0% THD , £/~ v ad 0.2~
LOV/OBBICLIARIGEERIIWIS DA XET, BEICL>TEMALE DT,

COEBRNL, FFFERON = - RITEBBEM ORILRIG I A EREEZS XS0
CEMEOSMICIE 51,




JAERI-M 8848
Reaction of Nuclear Graphite with Oxygen under Gamma-Ray Irradiation

Hisashi IMAI, Kimio FUJII, Shinzo NOMURA, Takeshi KUROSAWA 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 oxygen under
Co-60 gamma-ray irradiation were examined in the gas flow at 1 atm, at
temperatures 25 - 204°C and gamma dose rates 3.8 - 12.5 x 105 R/hr. Air
and oxygen diluted with helium were also used as the atmosphere.

Radiation induced oxidation rates of the graphites in pure oxygen
at dose rate 12.5 x 105 R/hr were found to be 6.6 — 7.5 x 10—8 g/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 temperature. 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(D)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 I Rates of reactions of graphites with

pure oxygen and with air at 25C
under irradiation of 1.25X%10° R‘hr

Reaction Temp

Reaction Rate

Graphite
cc) (10" gg-hr)
25 6.6
Granular
110 6.8
Sample
T477PT 204 9.6
Oxygen '
Specimen 25 6.8
Gramular
7477 25 6.7
Sample
Granular
IG—11 25 6.7
Sample
Granular
SM1-24 25 7.5
Sample
Gramlar
Air 7477 25 2.1
Sample
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Fig.1 Reaction tube used in this experiment

Fig.2 Cylindrical Specimen
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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 graphite with pure oxygen at
25°C under irradiation of 1.25 X 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 125 x 10° R/hr
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L Under Irradiation |
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Fig.9 Reaction of IG—11 graphite with pure oxygen at
25°C under irradiation of 1.25x10°R/hr.
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Fig. 10

100 150

Reaction Time (hr)

Reaction of SMI-24 graphite with pure oxygen
at 25°C under irradiation of 1.25x 10°R/hr.
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Fig.11 Weight losses of 7477 and of 7477PT 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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Fig. 13 Arrhenius plots for the reaction of 7477 PT graphite
with pure oxygen under irradiation of 125X 10° R/ hr.
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Fig)d Effect of dose rate on the rate of reaction of
7477 PT graphite with pure 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




