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0 Spinel-type nanoparticles of ZnGa,O, were synthesized by several kinds of low-temperature
methods and X-ray absorption spectra of the materials were observed using synchrotron radiation.
Crystallinity of each material was evaluated from X ANES and radial distribution function obtained
by Fourier transform of EXAFS. It was concluded that ZnGa,O, obtained by hydrothermal method
has the highest crystallinity, while maintaining a small particle size.

[Key words] EXAFS, XANES, Loca structure, Radial distribution function, Site observation,
Low-temperature synthesis, Nanocrystal, Spinel-type structure, Photocatalyst
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Fig.10 XRD pattern of synthesized materials of ZnGa,0,.

ooooooo 39

201



X00ooooOooooooooooooooooboooooooo0a

(b)

Fig.20 TEM images of synthesized
materias of ZnGa,O,: (a) Precipitation
method, (b) Decomposition of salts,
(c) Hydrothermal, (d) Mechanochemical,
and (e) High-temperature solid state
synthesis.
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Fig.30 X-ray absorption near-edge spectra of (a) synthetic starting materials as references and (b) synthesized
ZnGa,0, at Zn K-edge.
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Fig.40 (a) Zn K-edge EXAFS spectra (after background subtraction, k *-weighted) and (b) their Fourier transforms

of synthesized ZnGa,O, .

204

ooooooo 39



Xoooooooooooooooooooooooooooooo

ob00znOO0OO0OO0 4000AD00000O00
oooobooo0ooobodZnGao,00000
oboooooboboboooboboonog 1s
gbobobooboobobobobobooba
gooooooobooooboooooogaao
ooboooobebObOOoOoODOOOODOOO
000000Do0oo0ooooo*o

ZznOD 0oO0DOO0O 60000000002Zn0
000000000000000000000
000000000 600000000000
0000000000000000000°%9]
Zn(NO,),06H,0000ZznO0 00000000
0000000000ZnGa0,00000000
00 znOOOOOOODOOOOOOOO0O0O00

@

r e Precipitation
'01 _ - Salt decomposition
- - - - Hydrothermal
—— Mechanochemical
_O 2 ) — High-temperature |
4 solid-state synthesis

4 6 8 10 12

(b) 0.2 ——
Ga-Ga - Precipitation
I \ - Salt decomposition
- - - - Hydrothermal
’." | —— Mechanochemical
. —— High-temperature
solid-state synthesis |

< O
j Ga-O |1
© <: /\ i
~— O 1 B N Ga-Zn Ga-Ga 7
I
— | i/ \ $Ga-O Ga-Zn
S ||| :,' 1\ Ga-Ga
:' X 7 \3\ N
i \ R \
i/ 1) \ i ““.‘/’ \\ ///'\
g /‘ .'.\ l'-\‘l"l \ :—.'_\.\ = I'/- - \.

1\ [ SO
IV 7

0.0 =———+—— '
0 2 4 6 8
Distance (A)

Fig.50 (a) GaK-edge EXAFS spectra (after background subtraction, k’-weighted) and (b) their Fourier transforms

of synthesized ZnGa,0, .
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