[image: image1.png]




Study and Design of a Green and High Performance Dye Sensitive Solar Cell Based on Natural Compounds 

Behnoud Hormozi 1,2, Mohammad Khodayari Mafi 1, Hadi Shafie 1 and Hasan Fathinejad Jirandehi 3
1 Chemistry Department, Faculty of Science, Islamic Azad University, Arak Branch, Arak, Iran    

2 Chemistry Department, Faculty of Science, University of Sistan and Baluchestan, Zahedan, Iran

3 Chemistry Department, Faculty of Science, Islamic Azad University, Farahan Branch, Farahan, Iran

Keywords: DSSC, Nano, Solar Cell, (SPD) technique, Natural Solar Dyes
Abstract 
Manufacture of dye sensitive solar cell systems among the other kinds of solar cells is straightforward and due to its economic production with considerable yield, they are attracting the attentions of industries to invest in this field. This research has succeeded to design and generate a recent achievement and invention of DSSC by using an especial porous silica layer with some natural components. In addition, the evaluation of the energy efficiency in the light sensitized solar cells was investigated. The unique characteristics of the porous silica substrate including large area, mechanical and thermal stability, and on the other side especial condition of porosity, morphology and crystallinity caused an incomparable photo catalytic behavior by this novel solar cell. Moreover, deposition of the thin tin oxide and titanium oxide were implemented by using spray pyrolysis determination (SPD) technique with thickness less than 100 nm. By utilizing XRD and XRF the important properties of the porous structures such as crystallization and elemental composition were investigated. Furthermore, the surface features of the layers in particular SnO2 and TiO2 were observed and determined in nano scale by SEM technique. In this research, for the first time, three natural solar dyes i.e. PXNG1, PXNR2 and PXNB3 introduced and applied in design of these innovative solar cells. The maximum and minimum amounts of efficiency of energy conversion between the pigments belong to PXNB3 and PXNG1 respectively. During this study, the prepared DSSCs by the porous substrate have markedly shown better efficiency by comparison other ones. Finally to achieve the most qualified and optimized factors, all of parameters like sort of solar dye, porosity, layer area, holes size and deposition conditions were studied and improved. To sum up, The results indicate a considerable electrical efficiency of these dye sensitized solar cells by comparison with other designed and manufactured solar cells.
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Figure 1: The picture of some of the manufactured dye sensitized solar cell (DSSC) in this study
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