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OUIFEJECHIVE
To identify spectroscopic markers of
PTZ interaction with TiO2 surface for the

understanding of nature of their
interaction.

SPECLESCORY MEtheds

Ring
45 stretching

4602 ring.stretch.PTZ’

1640 (A-TIO2)+
J.

e

ForN
Rt N
i : ™

1400 1500 1600 : .1 250 1300 I
Wavenumber, cm™! 1

\'\

- 1217 CH bend PTZ’
.......".‘;..1232

. 1597 Stretching
15

\

Absorbance, arb.u.
%]
Absorbance, arb.u.

Wavenumber, cm”

Fig. 2. Fragments of FTIR absorption spectra of PTZ (1) and dry-milled PTZ-TiO, (2)
in PTZ fingerprint regions. Evidence of non-covalent molecular interactions.

Fig. 1. PL emission from anatase TiO2 and PTZ at excitation with Aex=250 and 375
nm (both above the band gap ~3.2 eV). The observed TiO, emission bands are due to
annihilation of self-trapped excitons (387 nm) and emission from oxygen dafacts
1100 1150
present on the surface (Scheme 1) [1]. XBUMbOBE YMCIO, CM-!
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Fig. 3. FT-Raman spectra of PTZ and PTZ-TiO, composite (dry-milled) in the
region of characteristic PTZ vibrations bands

v" Two bands are observed with maxima at A=395 nm (green emission, G-PL) and
A=508 nm (red emission, R-PL);

v" G-PL is observed at the excitation with A = 250 nm;

v" R-PL band is better seen at the excitation with A = 375 nm;

Both PTZ and TiO, emissions are quenched after PTZ is bonded to the surface of TiO,

particles evidencing effective energy transfer from excited PTZ molecules to TiO,

Scheme 2. Possible mechanism of PTZ molecule interaction with TiO2 surface
via covalent nitrogen (or sulfur) coordination, forming a direct bond to the titanium.

Conclusions

v" Fluorescence quenching upon PTZ bonding to TiO, surface evidences resonance
energy transfer from excited PTZ molecules to TiO,

v FT-IR and FT-Raman spectroscopic markers (shift of characteristic CNC and CSC
vibration bands) indicate coordination bonding of PTZ molecules to Ti atoms.
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v" No PTZ fluoreescence is observed in the PL
spectra of PTZ-TiO, composite;

v" Both G-PL and R-PL bands of TiO, are present;

v G-PL emission faded with PTZ addition;

v" The intensity of R-PL increased with an
increase of PTZ concentration.

Scheme 1. Energy transfer and light emission in TiO, [2].
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