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Alr Oxidation Behavior of Fuel for the High

Temperature Engineering Test Reactor (HTTR)
Hironobu KIKUCHI, Kimio HAYASHI and Kousaku FUKUDA

Department of Fuels and Materials Research
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received July 8, 1992)

The oxidation behavior of the HTTR fuel was studied with respect
to the scenario of an ailr ingress accident which had been assessed in
the HTTR safety analysis. The coated fuel particles were heated under
a sufficient air flow in the temperature range of 900-1400 °C for
maximum duration of 600 h (at 1300 °C). Failure fractions of the SiC
coating layer after the heat treatments remained within the fraction
at the fuel production. And the failure behavior of the S5iC layer did
not depend on such heating conditions as the temperature and the dura-
tion in the present experiment. It was confirmed by scanning electron
microscopy (SEM), X-ray diffraction and laser Raman spectroscopy that

a thin oxide film was formed on the SiC layer by the heat treatments.

Keywords: HTITR, Fuel, Oxidation, Air Ingress, Accident, Silicon

Carbide, Coating, Failure, Coated Fuel Particle, Raman

Spectroscopy
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Table 1l HB Oo&FHE (EZHME* )

i B HBX Hi11k
0GL-1 #H 0GL-1 &%
PBEUMBE  (wt %) 18. 71 19. 307
#oH H & (zgm) 595 585
= B (Mg./m?) 10. 56 10. 25
B & (um) 64. 5 61. 5
Ny 77 E
ZE (Mg/m?®) 1. 11 1. 15
B
B & (um) 27. 5 31. 5
[Py CHE
% & (Mg m?) 1. 85 1. 85
"
F & (um) 24. 5 24. 5
SiCcH
E T E (Mg/m?) 3. 21 3. 21
H & (gm) 43. 0 45. b
OPyCH -
#®E (Mg/m*) 1. 88 1. 84
B & (um) 814 911
WO K T
#w & (Mg./m*) 4, 26 4, 23
S % (mm) _— 23. 989
H % (mm) _— 8. 0B
Y SR
E ¥ (mm) _— 38, 91
ETFHRME (vol %) _— 29. 8
% WGty FOEYE
Table 2 $8&/ROGCL — 1 REOBHFEH
1.3 =i B/ MutE Bre=: HiEpiTEYR
AHE A (% FINAY*! (°CH (10%%m™2,E>29{})
8 20P1-14* | 0. 78 1245 0. 92
(FERIH)
8 20P1- 8 i. 00 1384 1. 20
(&%)

*1: Fissjon per initial metal atom
%2 . #3FT (STPDSP-22—F) &3l
¥3 G owm AP REBREFLALBHI S}
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Table 3 HEMHOS i CERHER
SiCEREREDIS%ERER
Eng SiCapE®R
_ 95% LR 9 5% TR
WEE T 5. 7X10*| 2. 1x10®*} 1. 4X10
gyt | 1. 2X107° | 2. 1X107° ! 7. 0X10°*
Table 5 BHFABERFOLGEMILED ' CsBHE
ma g Jm #4 wi kK 137 Co FR B SR
c) Ao (MBq) A (KBq) A/ Ao
1200 0. 775 0. 788 1. 01
1300 0. 931 0. 942 1. 01
1400 0. 769 0. 783 0. 99
1400 0. 621 0. 814 0. 99

* D n#uEMIE40h
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(a) 10 #& BT (b) 900°C, 40h

{¢) 1300°C, 100h (d) 1400°C, 40h

{g) 1300°C, 100h ) 1400°C, 40h
HFABOEE HF 5N EE
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