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 Photocatalytic water splitting has attracted 

much attention as producing of clean hydrogen. 

However, the efficiency of the reaction is not 

yet high enough to actual utilization. One of 

the reasons for low conversion efficiency is 

large overpotential for oxygen evolution 

reaction (OER). Thus, some researchers have 

improved OER activity by combination of 

semiconductors including photocatalysts and 

active OER catalysts as cocatalysts. It is well 

known that noble metal oxides such as RuO2 

and IrO2 show high catalytic activity for OER 

[1]. On the other hand, more recently we found 

that brownmillerite (BM)-type Ca2FeCoO5 

showed much higher OER activity than the 

noble metal oxides [2]. However, the 

Ca2FeCoO5 nanoparticles synthesized by the 

conventional method were too large to use as 

cocatalysts. Therefore, in this study BM-type 

Ca2Fe2-xCoxO5 (0≦ x≦1) ultrafine particles 

were synthesized by reverse micelle method 

[3] on anatase TiO2 nanoparticles. 

 Precursors of Ca2Fe2-xCoxO5 were 

synthesized in the revere micelles using 

hexaethyleneglycol nonylphenyl ether as a 

surfactant. Then, the precursors were loaded 

on anatase-type TiO2 nanoparticles and 

calcined at 600 °C for 5 h in the air. 

 Fig. 1 shows XRD patterns of resulting 

samples with various Co/Fe ratios. All samples 

showed XRD patterns of BM-type 

Ca2Fe2-xCoxO5 and anatase TiO2. Inset figure 

in Fig. 1 shows enlarged main peak of 

Ca2Fe2-xCoxO5. A shoulder peak at 32.8 ° 

shifts into a higher angle with increasing 

cobalt (x), implying that the Co/Fe ratio 

contained in the products increased with 

increasing that in the starting solutions. SEM-

EDS analysis showed that the ratios in all 

samples were almost consistent with those of 

the starting solutions. Fig. 2 shows a TEM 

image of 10 wt% Ca2FeCoO5/TiO2. There are 

spherical Ca2FeCoO5 ultrafine (about 5 nm) 

particles on TiO2 nanoparticles. In contrast, in 

the case of calcination without TiO2, 

Ca2FeCoO5 particles were grown up to about 

30 nm because of aggregation. These results 

suggest that interaction between the precursors 

and TiO2 nanoparticles established before 

calcination was effective to keep the extremely 

small particles of Ca2FeCoO5. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1 XRD patterns of Ca2Fe2-xCoxO5/TiO2 (0

≦x≦1). 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 TEM image of Ca2FeCoO5/TiO2. 
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