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Education

Department of Environmental and Biological Chemistry, Fukui University of Technology, Department of
Applied Science and Engineering, Environmental and Biological Chemistry Course, Fukui University of
Technology (Master/Doctor Course; skip the master 2nd-grade)

Professional Background
WORLD INTEC CO., LTD. R&D (Assigned to chemical manufacturers)
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Doctor(Engineering) / Senior Lecturer Fabrication and characterization of dye-sensitized solar cell,
. Quantum chemical calculation by using Gaussian
Tatsuya Takeshita email address -
takeshita@fukui-ut.ac.jp [}

Main research themes and their characteristics

A study of dye-sensitized solar cell containing a photosensitizing dye covalently attached to the
silane coupling agents v

Recently, we reported the effects of a covalent attachment strategy using aminosilane coupling agents (APTMS) on squaraine
dye (SQ2) aggregation on a titanium oxide (TiO) surface. In addition, we discuss the effect of APTMS on the photovoltaic
conversion of dye-sensitized solar cells. According to the total transmittance spectrum measurements, SQ2 formed dimers and
H- and J-aggregated species on the TiO. surface. However, the SQ2 covalently attached to the TiO. surface via APTMS (SQ2-
APTMSITIOz) exhibited a relatively narrow absorption band, which may be due to the J-dimer. In contrast, the intensities of the
shoulder bands of the H-dimers and H-aggregated species decreased. The J-dimerization of SQ2 was analyzed based on the
geometric structures and transition dipole moments obtained from quantum chemical calculations. Notably, quantum chemical
calculations supported the formation of H-dimers, which is in contrast to the experimental results. Thus, the narrow absorption
bands of SQ2-APTMS/TIO: observed in this study can be attributed to a different model from molecular excitation theory.

Future prospects

Our group hopes that this study will contribute to the development of DSSCs with dye aggregates that enhance photovoltaic performance.




