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ABSTRACT

The objective of this research was to investigate the effects of dye-sensitized solar cells
from natural pigments with titanium dioxide quantum dots by using an electrochemical method in
order to improve high school students’ learning achievement. The titanium dioxide dot was
electrochemically synthesized by using a titanium wire as an electrical conductor immersed in an
electrolyte containing potassium hydroxide mixed with citric acid concentration and controlled by
a 20-Volt electric current for eight hours. After that, the solar cells were assembled, coated with
FTO conductive glass, and burnt. Then, the pigment extracts from butterfly pea, bastard teak and
tropical almond were applied onto the cells. The test on the efficiency of converting light energy
into electrical energy was performed and the results were applied to instructional management.

The experimental results revealed that the synthetic quantum dot titanium dioxide has
a wavelength range between 300 and 350 nanometers. The x-ray diffraction reveals a crystalline
structure similar to that of brookite potassium titanate and little anatase in combination. The dye-
sensitized solar cells with quantum dot titanium dioxide have the highest efficiency in the extracted
pigment from tropical almond, which is in the range of carotenoid pigments, and the efficiency
value is 0.46%. After having applied the results to the instructional management, learning

achievement of the high school students could be improved.
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Keywords: Titanium Dioxide Quantum Dot, Electrochemistry, Natural Pigment Extract, Dye-

Sensitized Solar Cell, Learning Achievement Improvement
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