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Synthesis and structural properties of silicon nanoparticles
derived from nanoparticles in a vapor-liquid-solid (VLS)
mechanism

Amir Hayatil’*, Habib Hamidinezhad”
1- Department of Basic Sciences, Faculty of Imam Mohammed Bagher, Technical and Vocational University of
Mazandaran, Iran
2- Department of Solid State Physics, Faculty of Basic Sciences, University of Mazandaran, Babolsar, Iran

Abstract: Among the various types of nonstructural material, silicon nanoparticles and nanowires have been the
focus of research and interest for future commercial electronic components as the most popular alternative. The
applications of these nanostructures covers from nan circuits to diagnostic biosensors. In the present research,
nanoparticles and silicon nanoparticles were synthesized using gold catalyst by chemical vapor deposition
methods and liquid-solid vapor (VLS) techniques at different times. The Nano structural properties of the
synthesized samples were investigated using experimental techniques of scanning electron microscopy (SEM),
transmission electron microscopy (TEM) and X-ray diffraction (XRD). The results of SEM images showed
nanoparticles with spherical morphology with diameters in the range of 60 to 180 nm and nanoparticles with
needle morphology. XRD analysis confirmed the presence of crystalline phase silicon peaks in the synthesized
sample. The results of TEM and Raman show the inner structure of the samples at 10 and 20 nm scales as

crystalline core-shell, respectively. These nanostructures are widely used in sensors based on silicon nanowire.

Keywords: Nano-structure, Nanowire, core-shell structure, VLS methods and chemical vapor deposition
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