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Abstract

Chemical modifications in the preparation methods of dye-sensitized solar cells

Hamed Farzin Khazarbagi

The current global energy problem can be attributed to insufficient fossil fuel supplies and excessive
greenhouse gas emissions resulting form increasing of fossil fuel consumption. Energy supply has
arguably become one of the most important problems facing humanity. Nowadays world requires the
clean environment that depend on green energy. Analytical chemists will have important roles in the
coming years for energy. Construction of improved solar cells with higher efficiency is one of the future
aims. The dye sensitized solar cell (DSSC) sun energy could convert to electric current with lower cost
and more efficiency. In this dissertation cobalt phthalocyanine (CoPc) and tungstophosphoric acid (TPA)
were doped in TiO, by hydrothermal method. These compounds were used as one of the components in
construction of a DSSC. Nano composites were characterized by means of XRD, DRS, BET and IR
methods. Nanostructed products were deposited on fluorinated tin oxide conducting glass by doctor blade
technique. Prepared layers of TiO,-TPA were placed in solution of dye. The I/I; redox pairs solar cell
electrolyte were added on the surface of TiO,-TPA and TiO,-CoPc blades. Finally the cell was complete
with Al or graphite as cathode. The performances of the photovoltaic cells were measured under radiation
of a day light source. Our best prepared dye sensitized solar cells TiO2-CoPc(1.2%) and TiO,-
TPA(26.7%) that including merits indexes (Pyu= 21.07 pW and Vo= 414 mV) and (Pra= 26.78 pW and
Vo= 551 mV) respectively.

Keywords: Solar cell; DSSC; TiO, ; Cobalt phthalocyanine; Tungstophosphoric acid.
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1- U.S. Department Of Energy
2- American Physical Society
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