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Effect of graphene oxide on the properties of porous silicon
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The rapidly growing interest of graphene is predominantly attributed to its
unique electronic and optical properties which leading to the expansion of its
applications in diverse field such as sensors, energy storage devices and
photodetectors. One of the promising methods for producing graphene is via
chemical exfoliation and oxidation of graphite to produce graphene oxide (GO)
followed by subsequent reduction. GO is therefore regarded as the most important
precursor material. GO has received great interest because of its superior
dispersion ability in water and electronic band gap different with respect to
graphene. Nanocomposites based on reduced GO and light-emitting porous silicon
(PS) are promising in optoelectronics [1]. They are perfect candidates for electrode
materials for supercapacitor applications [2].

In this work, a GO—PS hybrid structure is realized in order to investigate their
photoluminescent and electronic properties. GO—PS is characterized by Fourier
transform infrared spectroscopy, steady-state photoluminescence, atomic-force
(AFM) and scanning electron microscopy (SEM). Electrical parameters of hybrid
nanostructures were investigated in modes of alternating and direct current. CVCs
of GO-PS structures are of varistor character and were studied using AFM tip
which was positioned on GO surface plate. It was found that the GO films are
transparent to the excitation and fluorescence emission of PS. Electrical parameters
of hybrid nanostructures GO—PS make it possible to use the composite material for
sensory electronics and energy storage.
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