Titanium Dioxide, Raspberry Solar Cell Lecture Notes

· Nanocrystalline solar cells date back to the late 19th century within the principles of photography.
· Certain colored organic dye molecules have the capability to sensitize conductive materials to a wider range of visible wavelengths.
· The mechanism involves the electron transfer from the dye molecules to a semiconductor, such as TiO2.
· Conventional solar cells convert light energy into electricity by exploiting the photovoltaic effect that exists in semiconductors.
· Typical Semiconductor-absorbs light and separates electric charges simultaneously.
· Negatively charged electrons and positively charged holes.
· Expensive process: uses a great deal of energy to refine the pure element and fabricate such a device.
· Currently, these technologies cannot produce an efficient, reliable and cost effective solar module that can be wisely used to replace fossil energy sources.
· In contrast, Nanocrystalline solar cells act much like the natural process of photosynthesis.
· They use organic dye to absorb light, much like chlorophyll, which produces a flow of electrons and it uses multiple layers to enhance both light absorption and electron collection efficiency.
· TiO2 form single crystals creating a thin layer of semiconducting material.
· The organic dye to be used must be able to chemically attach to the TiO2.
· The current (A) produced by the cell is directly proportional to amount of light absorbed by the dye.
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