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S2. The origin of band structure and DOS spectra of

Biphenylene

The results of the electronic structure calculations, i.e., the band structure, total density of
states (TDOS) and partial DOS (PDOS) of the biphenylene monolayer are presented in Figure
S1 (a,b). Previous studies have demonstrated that the catalytic activity of many 2D materials is
closely associated with their electronic structures [1,2]. To obtain a preliminary under standing
of the activity of 2D biphenylene, we investigated its electronic properties by computing the
band structure. 2D biphenylene exhibits a metallic property with two energy bands crossing
the Fermi level (Figure S1 a), which is different from that of semi-metallic graphene. According
to the density of states (DOS) calculations (Figure S1 b), the noteworthy part of this DOS is near
the Fermi level, where the atom of Czis in full effect, contrary to Ci1 which gives a very little
contribution. In the shape of PDOS, the s, px, py, and p- orbitals are given separately. PDOS of
C1 and Cz show striking resemblance in some sections, but are wildly different in other areas.
Both atoms show a heavy involvement of p:-orbitals near the Fermi level; while, as mentioned
before, only C2 is intensely contributing when it gets close to the line, which could be further
confirmed by partial charge density analysis. Overall, these abundant electronic states could
accelerate electron transfer and improve the binding to adsorbates, which is desirable for

electrocatalysis.
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Figure S1. (a) The band structure of biphenylene. (b) The DOS of biphenylene.



