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Abstract: LaNi; alloys are widely used in the fields of hydrogen energy and hydrogen isotope technology for their excellent

comprehensive performances, such as high hydrogen absorption capacity, fast absorption/desorption kinetics, moderate equi-

librium dissociation pressure, etc. However, the interaction mechanism of interstitial impurities such as C and H in LaNij; is

still unclear. The occupancy, formation energies, migration behaviors of C and H interstitial atoms and interactions between

C and H interstitial atoms in LaNi; have been thus investigated via first-principles calculations. From the view of formation

energy and atomic configuration, the stable occupying site of C and H interstitial atoms in LaNis is 2d and 12n site, respec-

tively. An interstitial H atom is more readily to form and migrate than C in LaNi; for its smaller atomic size, and much lower

formation energy and migration barrier. Obvious interactions between C and H interstitial atoms present in LaNis. Specifical-

ly, the C or H interstitial atom in LaNis is more readily to form separately with the addition of H or C atom, while the indi-

vidual migration ability will get worse. The obtained results may be instructive for the purification and control of C impurity

and the understanding of the formation mechanism of C containing gas in LaNi; alloys.
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Table 1 Formation energies of C; and H; in LaNis (eV)
Interstitial site 3f 4h 6m 12n 120 2d
(o 1.300 0.515 0.536 1.304 0.516 0.514
H; -0.131 -0.012 0.062 -0.135 -0.013 0.056
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Table 2 Migration barriers of H; in LaNis;(eV)
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Fig. 2 Energy profiles for H;(a) and C;(b) migration in LaNig and local atomic configurations at critical points of each energy profile

(1S, TS and FS indicate initial state, transition state and final state, respectively)
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