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Techniques used in study
• Design and synthesis of functional nanomaterials, catalysts, 

metal-complex redox shuttles, and metal-free organic dyes
• X-ray diffraction pattern, X-ray photoelectron spectroscopy, 

Field-emission scanning electron microscope, Transmission 
electron microscope, Electrochemical, Impedance, and 
Interfacial charge transfer analyses

• Dye-sensitized solar cell fabrication and optimization 
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