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HEERREL (FE ) Studies on effective use of B-ray emitter fixed in titanium dioxide
nanoparticles
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WFFER R OMEE (FE30) : Tritium, which is a beta-emitter, was encapsulated in titanium
dioxide particles. Photooxidative current of an ITO electrode modified by tritium
encapsulated titanium dioxide increased comparing with that of titanium oxide without
tritium. The similar results were observed even in a photosensitization with thionine
dye. These indicated an beta-ray effect that had an absorption of a sub-band in a visible
region. The photooxidative current was stabilized by using titanium dioxide
nanoparticles using Nafion.
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Figure 1 Absorption spectra of TiO, particles
dispersed in aqueous solutions with 2%, 4%,
and 9% water content.
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Figure 2 *H p-ray image of *H @ TiO,-
modified ITO electrode on imaging plate (IP).
An FLA-9000 imaging scanner with 50 pm
resolution was used.
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Figure 3 Chronoamperograms of ITO
electrodes modified with *H @ TiO, and 0@
TiO, particles at +0.1 V vs Ag/AgCl.
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Figure 4 Chromatograms of ITO electrode
modified with o@ TiO, (dotted line) and
*H-methionine-coated 0@ TiO, particles (solid
line) at +0.1 V vs Ag/AgCl.
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Figure 5 Absorption spectra of TiO, (solid
line) and *H @ TiO, (broken line) aqueous
suspensions. The red dotted line represents
the difference between the spectra.
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Figure 7 Plot of photoanodic current vs time
for *H @ TiO,-particle-modified electrode at 0
V vs Ag/AgClL
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Figure 8 Proposed model for effect of f3-rays
in *H @ TiO,.
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Figure 9 Absorption spectra of TiO,/Nafion

aqueous dispersions. Amount of Nafion: 1ul

(black), 2pl (blue), Sul (green), 10ul (red).
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