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The Theoretical Study on the Configurations Electronic Structures and
Electrocatalytic Hydrogen Evolution of Zn-Doped MoS,

ZHANG Hongge' ZHU Jia"" ZHANG Yongfan’
( 1. College of Chemistry and Chemical Engineering Jiangxi Normal University Nanchang Jiangxi 330022 China;
2. College of Chemistry Fuzhou University Fuzhou Fujian 350116 China)

Abstract: The geometrical configurations electronic structures and the hydrogen evolution performance of molybde—
num disulfide ( MoS,) and Zn doped molybdenum disulfide ( Zn-MoS,) at different doped concentrations are stud—
ied by density functional theory ( DFT) . The results show that after Zn doped molybdenum disulfide the Gibbs free
energy of atomic H adsorption on Zn-MoS, is significantly decreased to —0.09 eV which is close to the ideal value
(‘about O €V) indicated hydrogen adsorption performance is effectively improved. Analysis of electronic structures
show that a new gap state which originates from Zn-3d state appears near the Fermi energy level of the Zn-MoS,
which indicates that the electronic structure of molybdenum disulfide is effectively modulated. There also is a new
electronic state of S3p orbital occurred near the Fermi energy level of the Zn-MoS, which results in effectively
overlapping between the S3p orbital and the H-'s orbital and further significantly optimizing the hydrogen adsorp—
tion performance. Furthermore the analysis of Zn doped MoS, at different doping density show that the system can
remain excellent catalytic activity for hydrogen evolution reaction. The electronic properties of the MoS, can be effec—
tively modulated by Zn doping MoS, at different doping density and further the electro catalytic activity for hydrogen
evolution reaction is improved.

Key words: MoS,; Zn doping; electronic properties; electrocatalytic activity for hydrogen evolution reaction; density
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The Preparation and Strain Field Study of Embedded Ni¥e Alloy Nanoparticles

CHEN Mingyue ZHOU Hang’
( College of Physics and Communication Electronics Jiangxi Normal University Nanchang Jiangxi 330022 China)

Abstract: Through the pulse laser deposition system and rapid thermal annealing process the embedded Ni¥'e alloy
nanoparticles grown in the Al,O, film are prepared. Through the finite element analysis it is also found that the an-
nealing temperature not only has a significant effect on the size of embedded Ni—¥e alloy nanoparticles but also can
change the strain field distribution of Ni¥e alloy nanoparticles so that the related properties of nanoparticles can be
further improved. Therefore it is of great significance to explore the effect of annealing temperature on the strain
field distribution of embedded Ni+¥'e alloy nanoparticles and it also provides a new way to control the mechanical
properties and soft magnetic properties of Ni¥'e alloy nanoparticles.

Key words: NiFe alloy; nanoparticles; finite element analysis; strain field distribution ~ ( : )



