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Study and control of electron transfer in mesoporous semiconductor in terms of
surface and moerphology in dye-sensitized solar cells

Maitani, Masato
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I revealed the key elements determining the electron transport properties in

dye-sensitized solar cells by applying the control of exposed facet, nanoparticle morphology, and
meso-porous construction with oriented anisotropic nano-sheets. 1 further applied these
understandings to the control of electron transport, such as carrier injection, recombination, and
transport in meso-porous TiO2 by controlling exposed facet to improve the conversion efficiency of
dye-sensitized solar cells.
These researches were extensively applied to the peorvskite solar cells as the next-generation
printable solar cells with high efficiency, which was not included in the proposal, In order to
reveal the key elements of higher performances.
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Scheme 1. Energy diagram of DSSC with NS (left) and NP(right) in
Lil electrolyte.
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Scheme 2. Plausible mechanism of self-oriented TiO, nanosheets for
nonparallel orientation by the printing process proposed in this study.

001
5 74
001
74 56 38 5
Scaffold
Scaffold

Scaffold

@

/t-

XPS

Cl

®

Cl
Cl

Pb

Tio,
001

D-Pi-A

XPS

Pb
XPS

Cl

CI-Ti

Pb

Cl



Figure 2

Figure 2 (8) The analysis of AR-XPS of single crystalline anatase
TiO2 (101) after dye-sensitizer adoption either in DCM or tBA/AN
based solution and (b) acceptable orientation of dye-sensitizer based
on the analysis of AR-XPS of single crystalline anatase TiO2 (101)
after dye-sensitizer adoption either in DCM or tBA/AN based solution.
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