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0 O O Projection-type X-ray imaging method, which does not need any scans of the
sample or an X-ray beam and therefore dramatically reduces the amount of time
required, can be employed to evaluate materials on a combinatorial substrate
efficiently. A combinatorial substrate containing nine samples of photocatalyst
ZnGa,O, was prepared from a mixture of zinc nitrate and gallium nitrate. Each of the
nine samples was heated at different temperature between 110 and 350 °C. 2-D XRF
(X-ray fluorescence) images of the substrate were obtained at BL-16A1 of Photon
Factory, KEK. XRF signals from all samples could be observed at once in a short
space of time. In order to characterize the chemical state for each of the nine samples
arranged on the substrate, fluorescent XAFS (X-ray absorption fine structure) was
measured by repeating the imaging during the monochromator scans across Zn K
absorption edge. The spectrum of each sample could be drawn by plotting the XRF
intensity against energy around the Zn K edge. Multi spectra could be provided
simultaneously by only a single energy scan. Hence, a drastic shortening of
measuring time for multi samples was realized, using the X-ray imaging system. The
spectral change was observed with increasing temperature, and the formation of
ZnGa,0, by the decomposition of salts at around 230 °C was confirmed.

[Key words] X-ray fluorescence, X-ray imaging, XAFS, Combinatorial material
synthesis, Zinc gallate, Photocatalyst
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Fig.30 XRD patterns of ZnGa,0, powder samples synthesized at 350 °C (a) and 230 °C (b), observed
by Cu Ko radiation.
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