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First-principles study on properties of single-layer phosphorene
with doping iron, cobalt and nickel

LIU Yuan-Quan
(Department of Application Design, Chongqing College of Finance and Economics, Yongchuan 402160, China)

Abstract: In this work, the structural stabilities, band structures, densities of states and charge density
differences of iron, cobalt and nickel doped single-layer phosphorene are studied by first principles meth-
od. The research can be mainly divided into following results, the adsorption stability of cobalt adsorp-
tion in top of phosphorus position is stronger than those of iron and nickel in the adsorption systems; as
well as the stability of Ni doped system is the strongest in the doping systems. The adsorption of iron,
cobalt and nickel on the surface of phosphorus can better regulate the energy band structure, so we can
get controllable performance of semiconductor materials. The band gap values were 0.52, 0.56 and 0. 4
eV as iron, cobalt and nickel doped single-layer phosphorene, respectively. The nearest neighbor phos-
phorus atoms around iron, cobalt and nickel dopings appear electronic aggregation phenomenon; because
of iron, cobalt and nickel have two electrons in 4S orbit and phosphorus atoms are easier to get elec-
trons.
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Fig. 3 Band structures: (a) Fe adsorbed phos-

phorene; (b) Co adsorbed phosphorene;

(¢) Ni adsorbed phosphorene
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