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Computational details and numerical results of calculations: 
 

The cutoff energies of the plane-wave basis and augmentation charges 
used in our calculation for all involved structures are selected as 600 and 
613.6 eV, respectively, which yields the convergence precision in the total 
energy achieving 0.1 meV. We considered all structures to be fully relaxed 
when the Hellmann-Feynman forces on the atoms are smaller than 0.01 eV/Å. 
The Brillouin zone was sampled using a Monkhorst-Pack sampling technique. 
The k-point grids used in our calculation for all considered periodical structures 
are listed in Table S1. Table S2 presents the original calculation data, including 
bond lengths (H2, F2 and Cl2) and lattice parameters, total cohesive energies 
and zero points energies for all the phases. 
 

Table S1: The k-point grids used for all considered periodical structures. 
 

Structures k-point grids 

Na12Al4H24-xF(Cl)x , x = 0,1,2,3,4 

Na12H12-xF(Cl)x ,   x = 0,1,2,3,4 

Na12Cl12 (Na12F12) 

bcc Na (2 atoms) 

fcc Al  (4 atoms) 

5×3×5 

5×11×11 

5×11×11 

21×21×21 

21×21×21 
 
.
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