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Characteristics of Tritium Heel by Aged L.aNiAl Alloys
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Abstract: The equilibrium desorption isotherms curves(PCT curves), the characteristics of
tritium heels of tritium reacting with LaNiAl alloys which aged for 300, 1 000, and 1 200
days were investigated at constant temperature and volume in our metal hydride research
system, and the process of protium exchange tritium heels was also studied. The results
show that LLaNiAl alloys have significant tritium aging effects with an increase in the aging
time, which include the isotherms change, decreasing the desorption pressures, increasing
the isotherm plateau slopes, decreasing the total storage capacity, and increasing the tritium
heels. The model of tritium heels vs aging time was established and compared with the
results of American tritium aging experiments. Exchange of the tritium with the lighter iso-
topes protium is an effective method for remove of residual tritium from aged LaNiAl alloys.
In the study, 10 exchange cycles are effective in reducing the tritium inventory from T/M=
0.128 27 to 0. 000 02, and the tritium heels are almost recovered.
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Schematic representation of LaNiAl experiment system
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Fig. 3 Experimental process for the aging effect of the tritium storage materials LaNiAls
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Table 1 Data of protium exchange experiments of the LaNi, ,; Al, ;5 samples
HRKB N AR/ mL(std)  AffEE/mL(std) i i W it /m L (std) jijE T/M R 7 =2
0 0.128 27 B J5 S A
1 50.1 23.65 11. 65 0.070 54
2 36. 7 30.15 5.12 0.030 98
3 36.7 34.09 2.39 0.014 46
4 36.9 36.33 1.14 0.006 89
5 36.5 36. 65 0.53 0.003 22
6 36. 7 36. 16 0.25 0.001 50
7 36.7 36.77 0. 059 0.000 36 O B FEL 1 2 A
8 36. 8 36. 68 0.029 0.000 18
9 36. 7 35. 81 0.015 0. 000 09
10 36.6 36.43 0.008 5 0.000 02

H std fRFEFREAR S (0 C L 101. 325 kPa)

0.14
0.12F
0.10 -
0.08 |
0.06 |

SCEET/M

0.04
0.02
0.00

-0.02 . t * > . *
0 2 4 6 8 10
HEAR YAV

W— 5 151k 302 d,

@ — k(8- &1k 861 d,

A—FEfR 2-#1k 975 d
[z] 11 %’Hﬁ LaNi«t,zsAlojﬁ#ﬁ:ﬁﬂigﬁﬁ‘ﬁ‘;’fﬁwﬁﬁﬂﬁ

Fig. 11

Protium exchange experiments
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