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A new dye, a Ru(ll) complex containing only
terpy ligands (TPP was synthetized and grafted on

nanocristalline TiO2 anatase thin film eledrodes; its
chemicd structureisgivenin figure 1.
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Figure 1 Chemicd structure of TPP complex

The topic of this study is to charaderize by
Raman spedroscopy the role played by the dedron donor
in solution with resped to the complex adsorption on

TiOo.

Experimental

TiO2 substrates were prepared by a sintering
technique using Degussa P25 powder [1].

The dcharaderizaion by in situ Raman spedros
copy was performed in presence of two different eledron

donors, 0.1 M Kl and 0.1 M hydroquinone (HQ), in 10-3
M HCIO,4 aqueous lutions.

Results

1400

: 1200
: 1000
- 800
- 600
- 400

< 200

1300 1400 1500 1600 1700

Figure 2 Raman spedra (A = 514.5 nm)

of TPP adsorbed on TiO2 polarized at 0.3V (K1)
and 0.3V (HQ) or 0.3V (HQ)

The spedra obtained in figure 2 with green laser
excitation are typicd of the adsorbed terpy ligand in the
rings gretchings spedral range. Features related to
pherlyl phosphonic group do nad appea. The band at 1580

cm  is not present in the TPP powder; it appeas ex situ
as a shoulder and becomes an individualized vibration in

-1
the solution. The strong band at 1351 cm  cannot be
assgned to a known vibration in the diff erent components

-1
of the complex. The band at 1530 cm  disappeas with
red laser excitation which means that it is drasticdly

related to the Raman resonance These bands can be
considered as markers of the adsorption.

Noticedle differences appea between the two
eledron donors. The bands are broader in presence of
HQ; furthermore, the spedra ae independent on the
voltage in presence of Kl, while in presence of HQ an

1604 cm_1 band is enhanced when the voltage becomes
more anodic. This band could be asdgned to HQ and a

competitive adsorption of this moleaule on TiO2, however

a strong band at about 1250 cm_1 would be expeded in
the same time, which is not the cae. The presence of HQ
on the sample cainot be therefore deteded.

On the ontrary, the low frequency spedral
range, i.e. the region of the anatase Eg vibration pedk
(143 cm™) all ows to focus on the iodine, (triiodide anion)
absorption. The Eg pe& is interesting by itself, becaise
its wavenumber as well as its FWHM are diredly related
to the anatase nanocrystallinity [3] Strong differences are
ohserved in presence o f KI with the presence of two new
peeks centered respedively at 112and 170cm™, as shown
in figure 3 obtained under open circuit potential
conditi ons. These pe&ks are not observed with HQ.
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Figure 3 TPP complex low frequency spectra obtained
in presence of Kl a ex situ b: in situ in open circuit;
in presence of HQ, in situ in open circuit.

Figure 4 Raman spedra of TPP adsorbed on
TiO2 polarized in presenceof Kl at a: 0.3 V; b: 0.2V; ¢
01V;d:0V;e-01V;f-03V;g-0.7V;h:-09V

As shown in figure 4, their intensity seems to be
independent on the anodic potential but strongly depends
on the cahodic potential. They completely disappea
between -0.7 and -0.9 V/SCE. Their appeaance is
diredly related to the presence of the iodide ions in the
eledrolyte. The iodide ions are therefore ale to be

adsorbed as 13 on the TiO, sample, and to block certain
sites which cannot be occupied by the dye phosphonate
group.
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