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Surfactant-Controlled Growth of Selenium Nanowires at Room Temperature
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Abstract: The Na,Se was oxidized to grow spontaneously into selenium nanowires in aqueous solution using sodium
dodecylsulfate (SDS) as the morphology directing agent at room temperature. These selenium products were
characterized by TEM, SEM, EDX, HRTEM, SEAD. The results indicate that selenium nanowires synthesized have a
good crystal structure and grow along the [001] direction to form the faceted 1D structure with hexagonal cross
sections. The growth evolution of Se nanowires with aging time was observed by TEM. The TEM images reveal that
the formation of Se nanowires is governed by a solid-solution-solid growth mechanism. Three kinds of surfactant with
diferent functional groups (such as -OH, -COOH, -CONH,) were used as a ligand for the growth of Se nanocrystals in
aqueous solution. It has been found that only sodium dodecylsulfate (SDS) plays an important role in directing the
selenium nanocrystals to grow along designated orientation. High quality selenium nanowires can be synthesized in

the presence of SDS aqueous solution at room temperature.
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(C and D) SEM images of Se nanowires in the presence of SDS
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Fig.2 EDX spectrum of Se nanowires in the
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(A) 2.5 h, the inset shows electron diffraction pattern of amorphous selenium. (B) 5 h, (C) 7.5 h,

(D) 10 h, the inset shows a typical electron diffraction pattern of Se nanowires

B 4 AR B ] 3 B0 T e TEM B

Fig4 TEM images of the products taken from reaction dispersion at different times
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Fig.5 TEM images of Se NCs in the presence of different surfactant ligands
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