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Hydrothermal Synthesis of MnS Flower-Like Spheres Sitting on MnS Nanowire Arrays

TAO Feng™'? YU Xiao-Peng' WANG Zhi-Jun'?> CAI Wei-Li* YAO Lian-Zeng’
(‘Department of Mechanical Engineering, Anhui University of Technology and Science, Wuhu, Anhui 241000)
(Anhui Provincial Laboratory of High Performance Nonferrous Metals Material, Wuhu, Anhui 241000)
(Department of Materials Science and Engineering, University of Science and Technology of China, Hefei 230026)

Abstract: Flower-like MnS spheres on the surface of MnS nanowire arrays were synthesized via a hydrothermal
treatment using anodized aluminum oxide(AAO) as the template. The as-prepared samples were characterized by
FESEM, TEM, HRTEM, SAED, and XRD. The results show that MnS flower-like spheres are grown on MnS
nanowire arrays. The diameter of the MnS nanowires is 70~80 nm corresponding to the pore diameter of the AAO
template used, and flower-like MnS spheres are consisted of single-crystal nanowire. The number of flower-like
MnS spheres increases with the reduction of the pore length of the AAO template. The room-temperature PL
spectrum shows a strong emission peak at about 420 nm corresponding to the MnS band edge emission.
Furthermore, the growth mechanism for the MnS nanostructure has been proposed. AAO template and the air
bladders formed via thiourea decomposition to H,S gas under hydrothermal treatment may play an important role

in the formation of MnS flower-like spheres sitting on MnS nanowire arrays.
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Fig.1  XRD pattern of the as-obtained product
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a: FESEM image of MnS nanowire arrays and flowerlike spheres; b: Section image of as-prepared MnS nanowire arrays and flowerlike spheres growth on the

surface of the AAO template; ¢: Local magnified FESEM image of flowerlike spheres; d: Schematic formation diagrams of MnS flower like spheres
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Fig.2 Typical FESEM images of the as-prepared product
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a: Integrated flowerlike spheres; b: The incomplete growth flow-
erlike spheres, SAED pattern (Inset) and HRTEM image taken
from the nanowires obtained from a relatively small flowerlike y-

MnS nanostructure
K3 MnS EARER TEM B
Fig.3 TEM images of MnS flowerlike spheres
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a: Without template; b: Annealed high-purity aluminum foil as the template base; c: Passive aluminum foil as the template base; d: With AAO tem-

plate, but without the evacuation process; Inset in C: The local magnified image of flower like sphere
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Fig.4 Typical FESEM images of the product from different templates
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Inset: Local magnified image of the surface of the passive alu-
minum foil
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Fig.5 Surface FESEM images of the passive

aluminum foil
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Fig.6  Room-temperature fluorescence spectrum of the

as-prepared MnS nanostructure excited at 340 nm
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