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S.1 Electrochemical measurements

The electrochemical oxidation and reduction poten-
tials of TDCV-TPA were measured using differential
pulse voltammetry (DPV). To distinguish molecular
properties from properties of the molecular assembly
in the films, measurements were carried out both on
the dye in CH-Cl. solution (Figure Si1, top) and on
films spin-cast on fluorine-doped tin-oxide coverd
glass (Figure S1, bottom) used as working electrode in
the electrochemical setup. The values for the first
(Eox;) and second oxidation (Eox.) and reduction
peaks (Ered: & Ered2) are summarized in Table S1 for
TDCV-TPA in solution and measured on a solid film.
Measurements in solution were carried out in di-
chloromethane using TBAPFs as supporting electro-
lyte. Measurements of solid films were carried out
using the ionic-liquid. All measurements were refer-
enced vs ferrocene. Voigt fits to the DPV-peaks are
included in Figure S1.

It seems that the oxidation potential of TDCV-TPA is
less affected by the aggregation of the dye molecules
into films while the reduction potentials for the dye in
solid state occurred at more positive potentials. Com-
pared to the optical band-gaps AEqy: (Table 1) of the
dye in PMMA or solid film, the electrochemical
bandgap AEe determined in solution is about 0.3 eV
lower in energy. Optical excitation leads to bound
electron-hole pairs while in electrochemistry separat-
ed ions are created. The difference in the bandgap is
due to the excition binding energy and solvation ener-
gy of the free ions.

Converted to energy scale, the oxidation potentials
were measured to be more negative compared to the
results for the dye HOMO measured by PES which is
often the case due to different environmental condi-
tions during the measurements.! Electrochemical
measurements are affected by solvent and polariza-
tion effects which is often expressed in terms of the

reorganization energy A. As TDCV-TPA is a rather
polar molecule, differences in reorganization energy
are expected to have a large effect on the electronic
properties of the molecule and environment.
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Figure S1: Electrochemical differential pulse voltamme-
try (DPV) of a TDCV-TPA in dichloromethane solution
and b as a spin-cast film on FTO in ionic liquid; meas-

ured using ferrocene as a common reference.

S.2 IR measurements

To investigate the interaction of TDCV-TPA with
TiO. we carried out IR-spectroscopy on meso-porous
TiO: films sensitized with TDCV-TPA in comparison
with the dye in a film and in a KBr matrix (Figure 7).
The meso-porous films were used to increase the in-
terfacial area between TDCV-TPA and TiO2 for the

purpose of increasing signal intensity. To investigate]
the interaction with TiO. the dye was left to phy-



sisorb from a dilute solution (~0.2 mM), briefly rinsed
and dried in vaccum prior to the measurements.

FTIR-spectra were recorded of TDCV-TPA as a solid
film on glass, in a KBr window and adsorbed to meso-
porous TiO: films (sintered Dyesol NT18 paste ~ 4
um) on a Nicolet Avatar 370 DTGS spectrometer
equipped with a Smart MIRacle™ accessory to meas-
ure single reflection ATR.

The signals between 1600 and 1300 cm* were found
to be vibrations originating from the C=C bonds in the
benzyl and thiophene rings. The signals between 1600
and 1300 can be assigned to vibrations from the TPA
and thiophene rings of the molecule (1566 cm: ring-
stretch; 1437 cm™: C-N str., C-H bend, ring str. & thi-
ophene-ring; 1319 cm: C-H bend, ring str & C-N str).2
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Figure S2: Comparison of FT-IR absorbance spectra of
TDCV-TPA under different conditions (indicated in fig-
ure). The shift in the CN-signal indicates interaction with
the TiO- surface (inset).

The C=N vibration is shifted to higher wavenumbers
by 4 cm with respect to the signal measured in a KBr
pellet and on TDCV-TPA films. In addition, a shoul-
der in the signal is observed. We interpret this effect
to be caused by an interaction between the CN-groups
and the titania surface.

REFERENCES

(1) Andrade, B. W.; Datta, S.; Forrest, S. R.; Djurovich,
P.; Polikarpov, E.; Thompson, M. E. Org. Electronics 2005, 6,
11.

2) Reva, 1.; Lapinski, L.; Chattopadhyay, N.; Fausto, R.
Phys. Chem. Chem. Phys. 2003, 5, 3844.



