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Supplementary Figures

Fig. S1 Diagram of hydrogen collection device by drainage method.
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Fig. S2 Diagrams of (a) an integrated Al-air battery device and (b) dismantled components.

Fig. S3 Metallographic microscope images of Al under different treating conditions: (a) as-polished, (b) 
blank, (c) 4 M NaOH + 1.5 mM NBLT.

Quantum Chemical Calculations

The adsorption energy of adsorbate molecule on the metal slab, namely Eads, was calculate by 

the following formula:1

                           (1)ads mol/slab mol slab( )E E E E  

where Emol/slab is the total energies of adsorbate molecules on slab model, Einh is the total energy of 

isolated adsorbate molecule, Eslab is the total energy of the metal slab. 

The charge density difference (Δρ) is determined by the electron densities of the whole 

adsorption system (ρmol/surf (r)), the isolated adsorbate molecules (ρmol(r)) and the clean Al(111) 

surface (ρsurf (r)):2

Δρ = ρmol/surf (r) − ρmol(r) − ρsurf (r)                        (2)
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