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Fig.1 SEM images of products from different source materials: (a) pure tellurium (Te) and (b, ¢) bismuth telluride (Bi.Tes)

600 -4 2| 1300 b
540 T -
I S00r y 4957 ¢ 1100k
> a0 413 C e L
é 400 prissr ¢ L35 C | %0 900
< W L
g 300 s -
2.4 L
& 200} s\ kgl eplleg 700
@ AuTey(s)+fec_Al
100 (B : (Te) = 500 I (s) L_AB|
{ g H ‘ ‘ . . — (Au) (Te)—
0 200 40 6 go 100390 20 40 60 80 100
Te Content of Te/at% Bi Te Au

Content of Te/at%

K2 ZrxaemE
Fig.2 Binary alloy phase diagram™!: (a) Te-Bi and (b) Te-Au
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Fig.3 XRD pattern of Te nanowires (a); EDS spectra of growth tip (b) and bulk part (c) of Te nanowires
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TEM (a), HRTEM images (b, c) and SAED pattern (c) of Te nanowires
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Fig.5 SEM images of products on different substrates: (a) pure quartz substrate and (b) quartz substrate coated with Au sol
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Fig.6 Schematic diagrams of growth process of Te nanowires
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Fig.7 Structure of trigonal Te: (a) distribution of triple helix on (001) plane and (b) distribution of helix in hexagonal cell
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Preparation of Metal Tellurium Nanowires by Thermal Evaporation

Xie Tian*, Zhang Huimin?, Li Jianhui*?, Wang Liting", Yang Chunjun*
(1. School of Materials Science and Engineering, Hebei University of Science and Technology, Shijiazhuang 050000, China)
(2. Hebei Key Laboratory of Material Near-Net Forming Technology, Shijiazhuang 050000, China)

Abstract: A large number of tellurium nanowires were prepared on quartz substrates coated with Au sol by thermal evaporation method
with Bi,Tes as the source in a vacuum tube furnace at 560 <C for 2 h. The microstructures and morphologies of tellurium nanowires were
characterized by XRD, SEM and HRTEM. The results show that the prepared tellurium nanowires are trigonal single crystal tellurium
nanowires oriented along the (101) direction with the diameter ranging from 40 nm to 100 nm. The growth mechanism conforms to the
vapor-liquid-solid (VLS) oriented mechanism. The evaporation source material and Au sol are the key factors for the preparation of
tellurium nanowires by thermal evaporation.

Key words: thermal evaporation method; tellurium nanowires; Bi,Tes; Au sol; growth mechanism

Corresponding author: Li Jianhui, Ph. D., Associate Professor, School of Materials Science and Engineering, Hebei University of Science

and Technology, Shijiazhuang 050000, P. R. China, Tel: 0086-311-81668685, E-mail: lijianhui@hebust.edu.cn


https://www.researchgate.net/publication/248839663_One-dimensional_nanostructures_of_trigonal_tellurium_with_various_morphologies_can_be_synthesized_using_a_solution-phase_approach
https://www.researchgate.net/publication/335152564_Mechanical_Properties_and_Piezoresistivity_of_Tellurium_Nanowires
https://www.researchgate.net/publication/335152564_Mechanical_Properties_and_Piezoresistivity_of_Tellurium_Nanowires
https://www.researchgate.net/publication/264208385_Facile_electrochemical_synthesis_of_tellurium_nanorods_and_their_photoconductive_properties
https://www.researchgate.net/publication/264208385_Facile_electrochemical_synthesis_of_tellurium_nanorods_and_their_photoconductive_properties
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.108.081602
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.108.081602
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.108.081602
http://www.rmme.ac.cn/rmme/ch/reader/view_abstract.aspx?flag=1&file_no=20150527&journal_id=rmme
https://www.researchgate.net/publication/338981357_Fabrication_and_magnetic_properties_of_Tb-Fe-B_nanotubes_prepared_by_electrochemical_deposition
https://www.researchgate.net/publication/338981357_Fabrication_and_magnetic_properties_of_Tb-Fe-B_nanotubes_prepared_by_electrochemical_deposition
https://www.researchgate.net/publication/338981357_Fabrication_and_magnetic_properties_of_Tb-Fe-B_nanotubes_prepared_by_electrochemical_deposition
https://www.researchgate.net/publication/231094968_Large-scale_synthesis_of_single-crystalline_Te_nanobelts_by_a_low-temperature_chemical_vapour_deposition_route
https://pubs.acs.org/doi/abs/10.1021/cg049867p
https://pubs.acs.org/doi/abs/10.1021/cg049867p
https://pubs.acs.org/doi/abs/10.1021/cg049867p
https://www.researchgate.net/publication/264602752_Formation_of_single-crystal_telluriumnanowires_and_nanotubesvia_hydrothermal_recrystallization_and_their_gas_sensing_properties_at_room_temperature
https://www.researchgate.net/publication/264602752_Formation_of_single-crystal_telluriumnanowires_and_nanotubesvia_hydrothermal_recrystallization_and_their_gas_sensing_properties_at_room_temperature
https://www.researchgate.net/publication/264602752_Formation_of_single-crystal_telluriumnanowires_and_nanotubesvia_hydrothermal_recrystallization_and_their_gas_sensing_properties_at_room_temperature
https://www.researchgate.net/publication/224540238_Study_of_the_Filamentary_Growth_of_Silicon_Crystals_from_the_Vapor
https://www.researchgate.net/publication/224540238_Study_of_the_Filamentary_Growth_of_Silicon_Crystals_from_the_Vapor
https://www.researchgate.net/publication/224540238_Study_of_the_Filamentary_Growth_of_Silicon_Crystals_from_the_Vapor

