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Analysis of Tritium-Aging Effects of LaNis Alloys Using XRD
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Abstract: The crystal structure of LaNi; alloy after longterm storage of tritium was investigated
by means of X-ray diffraction (XRD). The results show broadened peaks on the XRD spectra
of the specimens compared with that of the as-received ones, indicating clear aging effects of
the alloy. The main reason causing the aging effects of the alloy is likely due to the tritium pro-
duced *He, which might induce dislocation sub-structures in the crystal. The alloy shows the
ability to be near fully recovered through high temperature treatment.
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1
Table 1 Basic information of the specimens
No. m/g (Quantity of (Abundance-ratio (Temperature of
(Aging time) /d
stored-tritium) /g of tritium) /% desorption) /K
L1 99.9 1.37 32.7 720 623
L2 99.9 - - 1 080 623
L3 99.9 - - 2 140 623
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Fig. 1 Diffraction spectra of LaNi; in some conditions
(a) L1, (Aging )720 d; (b)—12, (Aging )1 080 d;
(6)—13., (Aging )2 140 d; (d)— LC3, (Aging )2 140 d; (e)— N



252 31
’ 3
3 He ’ LaNlr,
, *He
, ‘He ’
(2) LaNis a
[7] ’ c ’
, ( (101), La—La
(110), (200, (111), (002), (211) ). La—Ni .
20 , 2 2 (3) 3 He ’
’ 9 a s C ’
’ s ’ ’ He
LaNl; ’ La
’ Nl ° a "
c La Ni [1] Paul-Boncour V, Percheron-Guégan A, Achard J C,
La La . et al. Z Phys Chem (Munich), 1994, 109-116:
1 133.
: La—La La—Ni ’

Table 2 Measured lattice constants for various samples

No. a/nm ¢/nm
L1 0.503 59 0.397 32
L2 0.503 67 0.397 25
L3 0.503 80 0.397 31
LC1 0.502 75 0.397 20
LC2 0.502 77 0.397 35
LC3 0.502 86 0.397 42
N 0.502 45 0. 397 40
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