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Highlights

1. The fully hydrogenated and halogenated blue phosphorenes are 2D Dirac materials.
2. The Dirac cone in fluorinated and iodinated blue phosphorenes lies exactly at the Fermi level.

3. The mass density of hydrogenated and fluorinated blue phosphorenes is rather small.

Abstract

Using first-principles calculations, we systematically investigate the structures and electronic
properties of fully hydrogenated and halogenated blue phosphorene (P2Xz). All these systems
possess Dirac cone at high-symmetry K point with high Fermi velocity, which are mainly
contributed by P s px py orbitals. The Dirac cone in P2F, and P2l systems lies exactly at the Fermi

level. Formation energy analysis denotes that all the systems are energetically stable except Pal..
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