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		Abstract

		Zinc (Zn) doped/substituted Tin(II) sulfide (SnS) is one of the most important semiconductors for optoelectronic, photocatalytic, and gas-sensing applications. Herein, an ultra-fast, highly efficient and room temperature operated photocatalyst degrading powerful organic dyes under direct exposure to the UV-Vis/Sun-light and photo sensor based on Sn  1-x  Zn  x  S (x=0.00~0.20) nanostructured thin films were fabricated for the first time by using facile solution process. Compared to the SnS the crystallite/grain size, absorption, active surface area, absorption/reflectivity intensity, photoluminescence, and electrical conductivity of the Sn1-xZnxS thin films were improved considerably at a certain substitution level of Zn (at. %1) according to XRD, SEM, XPS, Raman, UV-Vis spectroscopy, Photoluminescence (PL), and electrical analysis. Amongst all, the Sn  0.99  Zn  0.01  S exhibits the highest photocatalytic efficiency (100 % for 25 min.) for degradation of MB at pH=11 under sunlight at room temperature, which is higher than the most reported efficient photocatalyst based on SnS thin films whilst it shows 97 % photocatalytic efficiency under the UV-Vis-light (at pH=4, for 210 min.) according to photocatalytic measurements. The observed highest values have been attributed to the synergic effect of pH and the highest crystallite size of the photocatalyst. Moreover, the Sn  0.99  Zn  0.01  S film sample also has the highest photosensitivity response (225%) with a decay time of 1.06 s amongst all the SnS and Zn-substituted SnS thin films due to having higher crystallite size and hence having more active crystallite site for the other Zn-substitution levels. These outcomes make the Zn-substituted SnS thin films promising and highly efficient multifunctional materials for photocatalytic, photosensitivity, and optoelectronic applications. 
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