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Abstract

The physical properties of potassium hydride isotope compounds (KHxD1-x, KHxT1-x, KDxT1-x; x = 0,
0.25, 0.5, 0.75, 1.0) were calculated by the density functional theory method using plane wave
pseudopotential combined with generalized gradient approximation, including lattice constant,
density, and density of H(D)T. The calculation results show that the lattice constant and density of
KH(D,T) are very close to the experimental values; as the value of x increases, the lattice constant
hardly changes and the density decreases. The calculated DT density in KDo25To.75 is about 0.13
g/cm3, which shows good hydrogen storage performance.
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Table 1. Comparison of lattice constants, densities and experimental values of KH (KD, KT)
# 1.KH (KD, KT) @8 EH, ZESIREMNLLR

KH (Z AL KD (Jrifb) KT (AL )
a/nm plg/em’ a/nm plg/em’ a/nm plg/em’
Present calculation 0.5625 1.47 0.5627 1.53 0.5626 1.60
Exp. 0.5704 [12] 1.44[12] 0.5704 [12] 1.51[12] --- ---
Error (%) 1.38% 2.1% 1.35% 1.32% --- ---

Table 2. Lattice constants and density values of three potassium hydride isotopes with different x values

2. AR x BN =S RARLEMREERNEEE

KH:D)— KHyT)— KDxT)—
X a/nm plg/em’ a/nm plg/em’ a/nm plg/em’
0 0.5627 1.53 0.5625 1.60 0.5625 1.60
0.25 0.5625 1.51 0.5625 1.587 0.5625 1.586
0.5 0.5625 1.50 0.5625 1.543 0.5625 1.565
0.75 0.5625 1.49 0.5625 1.503 0.5625 1.55
1.0 0.5625 1.47 0.5625 1.47 0.5627 1.53
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Figure 1. The relationship between the density value of three potassium hydride isotope compounds and the x value
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Figure 2. H(D)T density under different x values
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