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1 Introduction The atomic distance of the Rh—O shell was 2.06 A, which

Some photocatalysts have been found to promote thés close to the Rh—-O distance in R (2.03-2.05 A,
photocatalytic steam reforming of methane (PSRM; 21CSD #108941) but different from that in RhQ@L.93—
H,Og + CH, — 4H, + CO,) around room temperature 2.02_A, ICSD #28498). The curve-fitting analysis_also
[1-5]. The activity was much influenced by not only the Provided that the peak observed at 2.4 A was assignable
properties of semiconductor but also the metal cocatalysio the Rh—Rh shell with atomic distance of 2.70 A, which
loaded on the surface. Although the platinum loadediS consistent with the Rh—Rh distance in rhodium metal
K,TigO:s photocatalyst show high activity, unfavorable (2-69 A, #650218). For theample aa very small peak A
formation of carbon monoxide and gradual deactivation®"d @ large peak were observed at 1.6 and 2.4 A,
were observed. On the other hand, a rhodium-loade espectively, although the intensity of the Iatter.peak (the
K,TigO.3 photocatalyst showed two times higher activity h-Rh shell) was not so large as _compared with that for
than the platinum-loaded one did, and promoted thethe rhodium foil. These results indicate that the Rh
PSRM selectively without deactivation for many hours fepl(:\(t:il\(/eesly?:rggﬁzgﬂwe an?)\[lavgrl:ilgl ego?(;?alntlyplgxtl)st\tlvoas
[6]. Further, the activity strongly depended on the Ioadingpeaks at 1.6 and 2.4 A were obéerved suggesting that
method for the cocatalyst. In this study, we investigated ’

X ) both small metal and oxide moieties would coexist on it.
the local structure of rhodium cocatalysts on th&i§O3 For thesample ca large peak at 1.6 A and a small peak at

photocatalyst by using XAFS spectroscopy. 2.8 A were observed, while the peak at 2.4 A was hardly
) observed, showing that the Rh species would mainly exist
2 Experiment as relatively large oxide particles. For tkample d a

A KTigO13 photocatalyst was prepared by the solid- clear peak at 1.6 A, a relatively small peak at 2.4 A and a

state reaction method. Four rhodium-loaded samples wergnqauider at 2.8 A were observed, showing that there were
prepared: three Rh(0.03 wt%)}KeO;3 samples were  gmall metal and large oxide moieties.

prepared by impregnation and successive different prom this result and other evidences, it is suggested
thermal treatments, i.e., reduction at 473 danfplea), that this coexistence of the rhodium metal and oxide

calcination at 773 K before reduction at 473sdriple b paricles as cocatalyst would enhance the photocatalytic
and calcination at 773 Ksémplec). The other sample activity.

was prepared by the photodeposition method in the
presence of dissolved oxygesa(mpled). (A)
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Rh K-edge XAFS spectra were recorded at the NW- ﬁ [os 110 . D@
10A station [7] of KEK-PF at room temperature with a gl @ = PO (b)
Si(311) double crystal monochromator in a transmission g = AR
mode and in a fluorescence mode by using the Lytle- = v@/\f ?f‘ J\mic)mvﬂ
detector (100 mm ion chamber filled with krypton) with a El - MW
ruthenium filter (1t=6). The spectra were analyzed witha 2| (e /N
REX 2000 software (Rigaku). B0 2300 250 23800 o 1 3 3 4 5 &

X-ray energy / eV R/A

3 Results and Discussion

Among these four samples, the catalyst prepared by the
photodeposition methodsdmple § showed the highest : Yy
activity. The activity of the four samples was in the RN(0.1)/keTicO15 photocatalystssamples a-din the

following order, sample d> sample a> sample b> text (ay-(d), and rhodium foil (€).
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Fig. 1 (A) Rh K-edge XANES, and (B) Fourier
transforms of Rh K-edge EXAFS spectra for the
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