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Effect of irradiation temperature on irradiation-induced lattice
parameter cbanges in ThO;-base fuels was investigated by an instrumented
capsule irradiation at high temperatures (300 ~ 500°C). The lattice
parameter growth in (Th, U)0; decreased with the increase of the irradi-
ation temperature. The behavicor of the postirradiation recovery suggested
that the starting temperature of the recovery is made higher by the high
temperature irradiation. Addition of Cal, Y203 and Nb»>Os in ThO; would
enhance the irradiation recovery and the increase of the starting temper-—
ature. The effect of the irradiation temperature was alsc discussed by

comparing with data for room temperature irradiation.
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Table 1 Characteristics of the specimens investigated

Sample | Composition (¥ U enrichment ) | Grain radius | Density | Lattice parameter
form (4m) (#TD) (nm)
Powder | * Tho.ss Uss Q2 (2 3 %) ~05(2 8%) — 0. 55894 + 0. 00002
Pellet - Tho.ggs Up.os 02 (93 %) |t 23 95 0. 55961 £ 0. 00003
+ 2mol % Ca0—ThO; ~ 17 98 0. 55869 - . 00002
+ 2mol %Y,0,—ThO, ~ 14 98 0. 55976 £+ ”
» 2 mol % Nb; O; —ThO: ~ 46 92 0.55976 = ~

% Equivalent sphere radius estimated from data of Kr specific surface area

Table 2 Thermal neutron exposure in VOF—18 H capsule
Flux menitor “Co Activity Neutron | Neutron flux.
on Feb, 7. 5 osure | at
Position Composition Weight eb. 7. 198 P 10 MW
' (mg) (uCi) (n/m?) (n/m? e« s)
Upper 5. 159 0. 147 411 x10%] 4, 26%x10'°
Middle | 0. 024w/0 Co—Af | 5 126 0. 244 6.85x10%| T 10x10'
Lower 4. 958 0. 382 lLi1x1p% 1.15x 10"
T

The activation cross section of *Co: 36 2 (barn )
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Table 4 Lattice parameter change of {Th, U)(Q, powder and pellets
irradiated at high temperature

Sample Lattice parameter change (%)
hold N Sample {
o lder
o T1 (~350C) | T2 (~4507C) T 3
H1 i Peilet | 0. 0908 4~ 0. 0041 | 0. 0798 4-C. 0016 0. 1130 - 0. 0038
l (1. 056 3% (0. 928) (1.314)
E2 | 0. 0685 2= C 0101 | 0.083 4= 0. 0094 | 0. 0883
| (0. 796) (0.713) (1.027)
H 3 Powder | 0. 0816 0. 0762 0. 1014
(0.824 ) _ (0. 770 (1024

%  Values in parenthesis show the ratio to data for room temperature irradiation

Table 5 Lattice parameter change of doped ThQ, pellets irradiated at
high temperature

Lattice parameter change (%)
Sample
co sition
o T2 (~450C) ~100 C
CaQ—Th(, 0. 149 0. 251
{0.594 )%
(0. 538)
Nb;O;—ThQ; 0. 136 0. 288
(0. 474) ,
i

% Values in parenthesis show the ratio to data for

room temperature irradiation
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0.94Y. 060 Powder

{(b) Ceramograph of etched Th pellet

0.995Y%.005%

Fig. 1 Micrographs of (Th, U)Q, powder and pellet
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