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Abstract: When hydrogen atoms dissolved into 6-Al,Cu unit cell, they could occupy octahedral interstitial
site or tetrahedral interstitial sites. Influence of hydrogen dissolution on the 6-Al, Cu unit cell structure, system total
energy, formation energy, and Mulliken bond population and bond length between neighboring atoms in interstitial
structures was analyzed by first-principles method. The tendency of hydrogen atoms occupying positions in 6-Al, Cu
was analyzed. The results show that when the hydrogen atom occupied the octahedral interstitial site, the system
energy was the lowest, the formation energy was the smallest and negative, and the lattice distortion was the
smallest; the bond population was positive and the bond lengths were the shortest between neighboring atoms, and
the bond cooperation was the strongest. Therefore, when hydrogen atoms occupied 0-Al, Cu octahedral interstitial

site, the structure was more stable.
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Fig.1 Calculation model of Al,Cu crystal cells without defects (a) and containing one interstitial hydrogen atom (b—d): (b) with hydrogen
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at oct interstitial site; (c) with hydrogen at tetl interstitial site and (d) with hydrogen at tet2 interstitial site
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Table 1 Crystal cell parameters and energy of Al,Cu without defects and containing one interstitial hydrogen atom
P3G a/nm b/nm ¢/nm a/(*) B/ /() V/nm® AV/% E/eV
Tk b 0.595 1 0.595 1 0.476 8 90 90 90 0.168 9 —7 585.662
oct [A] R 0.592 0 0.592 0 0.487 2 90 90 90 0.170 8 1.127 —7599.655
tet] [ATPR 0.597 1 0.602 0 0.478 5 89.73 89.88 89.52 0.172 0 1.838 —7 598.955
tet2 [A] PR 0.596 4 0.596 7 0.481 6 90 90 89.97 0.171 3 2.959 —7 598.809
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Table 2 Chemical bond length of Al, Cu crystal cells
containing one interstitial hydrogen atom nm
H— Al g H-—Cu gtk
Al, A, A, Al Al, Cu Cuy

[ it
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Table 3 Neighboring atomic charge number of Al,Cu crystal

cell without defects and containing one interstitial

hydrogen atom

Al, Al Al Al Al Cuys  Cuy =
M
BF RT RF EE O ORT ET ET ET

JCHRFE  0.46 0.46 0.46 0.46 0.46 —0.93 —0.93  —

oct [P 0.46 0.46 0.46 0.46 —  —0.76 —0.76 —0.28
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tet2 [A)PE  — 0.46 043 — — =075 —0.76 —0.25
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Fig.2 Bond population (a, c, e) and bond length (b, d, f) of neighboring atoms in different interstitial structures of Al,Cu without defects and

containing one interstitial hydrogen atom: (a—b) oct interstitial structure; (c—d) tetl interstitial structure and (e—f) tet2 interstitial structure
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