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Abstract
Metal oxide nanostructure detectors need to adsorb oxygen molecules and to absorb incident light in order to achieve ultrahigh photogain, while in which process oxygen adsorption and desorption could prolong the photoresponse time in it. Therefore, it is a challenge to fabricate metal oxide nanostructures that have an ability to both adsorb oxygen molecules and absorb incident light at the same time, in terms of generating large amount of carriers under light illumination by a simple preparation method. Therefore, self-connected core-shell SnO2 microspheres were prepared and used as a photodetector, where an interconnected SnO2 device exhibited improved photoresponse properties with a photocurrent of 15.4 μA at room temperature. This photocurrent is nearly 43 times enhanced as compared with that of ordinary ones.
 It is a challenge to fabricate visible-light photodetectors. Herein, vertically aligned two-dimensional (2D) Sn3O4 nanoflakes on carbon fiber paper were prepared by a modified hydrothermal approach and used as a self-powered photoelectrochemical cell-type visible-light detector. The detector exhibits reproducible and flexible properties, as well as an enhanced photosensitive performance. The improved photoresponse was attributed to the synergistic effects of the vertically grown Sn3O4 nanoflakes and carbon fiber paper substrate; the former provided efficient active sites, as it exposed more catalytic sites to the electrolyte and absorbed more light scattered among the nanoflakes, and the latter benefited charge transport.
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