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Abstract: Two-dimensional materials have attracted considerable research attention because of their atomic-
scale thickness, unique lattice structures, and tunable electronic properties, showing potential applications in
electronic devices, photoelectric conversion, catalytic reactions, and advanced functional materials. As common
structural features in two-dimensional materials, edge defects not only alter local atomic coordination and
bonding states, but also lead to the redistribution of electronic states, band structures, and charge density. From
a theoretical perspective, this paper examines the influence of typical edge defects, including edge vacancies,
edge reconstruction, and chemical modification, on the evolution of electronic structures in two-dimensional
materials. The analysis suggests that edge defects can induce localized electronic states by breaking lattice
periodicity, regulate band gaps and edge-state distributions by changing orbital coupling, and affect Fermi-level
positions and carrier transport through charge transfer and orbital hybridization. Edge defects should not be
regarded merely as structural damage, but as designable units for electronic structure regulation. A deeper
theoretical understanding of their mechanisms may provide useful insights for defect engineering,

photoelectronic devices, and catalytic functionalization of two-dimensional materials.
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