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Introduction

Photocatalyst

2 H,0 Hy+ 1/2 0,

Electron-hole recombination
should be restricted to increase
photocatalytic activity.

Metal dopants can somehow
separate carriers (electrons and
holes) to restrict electron-hole
recombination.

Successful l example

The Photocatalytic activity of

NaTaO; increased a lot by metal

dopants (Sr,Ba,La).b? Perovskite- Avte @ Ve

Bata @ Te

structured NaTaO3; have two optional °

sites (A-site and B-site) for dopants
to substitute. In the present
research, Sr-doped NaTaO; have
been mainly studied to finding
relationship of substitutional sites of

dopants with increased acitivity. NaTaO; (Perovskite structure)

Experimental

Synthesis methods are as follow: >3

Solid-state reaction (SSR): NasCOs+ Ta;0s+ SFCDy | oy Cioribnous
Hydrothermal reaction (HTR): NaOH + Ta,0s + SrCO; 160 °C for 24 hours

HO

Successful doping were confirmed by energy-dispersive X-ray spectroscopy
(EDX) on Sr/Ta molar ratio and by X-ray diffraction (XRD) on single XRD pattern
of NaTaOa.

Particle morphology of Sr-doped NaTaO; was observed by scanning electron
microscopy (SEM). Raman spectroscopy was applied for identifying
substitutional sites of dopants in perovskite-structured NaTaO;.

Vacuum
Conduction band
Population of excited electrons were
examined by Fourier transform infrared
spectroscopy (FT-IR) upon ultraviolet (UV)
irradiation.

Photocatalytic activity was studied by
reduction rate of Ag' to Ag upon UV
irradiation. AgNQ; aqueous solution was
used as testing reagent.
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Perovskite structured materials said to show intensive Raman band at
800~900 cm™ when two elements occupy B-sites.* Having B-sites doped
perovskite structure, Sr(Sri3Tas;z)0; brings strong Raman band at 810
cm. Model of corresponding A;, stretching induced by B-site doped Sr is
shown at right.
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Results & D Sr-doped NaTaO3

cussion

HTR

Sr/Tamol% : (a) 0, (b) 2.4
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Surface reconstruction
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Unchanged

Raman spectra (Supporting information)
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860 cm™! Raman band — Ay, stretching (BOg)
B-sites substitution

Not found any new Raman band
A-sites substitution

IR absorption / UV irradiation
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Conclusion

In SSR, Sr substitute in B-sites to reconstructing the surface morphology and further increase
population of excited electrons for participating in the photocatalytic reaction. Rate of Ag' reduction
increased by 5 times when doped by Srin 2.4 mol%.

White in HTR, Sr substitute in A-sites and there were no clear change observed on particle
morphology and on population of excited electrons. Activity increased by only 2 times.
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