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Efficient Separation of Photoexcited Charge at Interface between Pure Ce0, and Y**-Doped
Ce0, with Heterogonous Doping Structure for Photocatalytic Overal |l Water Splitting
Honghao Hou*1, Hirohisa Yamada*2, Atsumi Nitta*3, Yoshinori Murakami*4, Nobuo Saito*1
*] Department of Materials Science and Technology, Nagaoka University of Technology
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Enhancement of photoexcited charge separation in semiconductor photocatalysts is one of the
important subjects to improve the efficiency of energy conversion for photocatalytic overall
water splitting into Hy and 0.. In this study, we report an efficient separation of photoexcited
charge at the interface between non—doped pure CeO; and Y*'—doped CeQ. phases on particle surfaces
with heterogeneous doping structure. Neither non—doped pure CeQ, and homogeneously Y**—doped CeOQ,
gave activities for photocatalytic H, and 0, production under ultraviolet light irradiation,
meaning that both single phases showed little activity. On the other hand, Y**-heterogeneously
doped Ce0; of which the surface was composed of non-doped pure CeO,, and Y**-doped CeQ, phases
exhibited remarkable photocatalytic activities, indicating that the interfacial heterostructure
between non—doped pure CeO, and Y*-doped CeO, phases plays an important role for the activation
process. The role of the interface between two different phases for activated expression was
investigated by selective photo—reduction and oxidation deposition techniques of metal ion,
resulting that the interface between two phases become an efficient separation site of
photoexcited charge. Electronic band structures of both phases were investigated by the
spectroscopic method, and then a mechanism of charge separation is discussed.
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This paper describes the construction of a system for the automatic evaluation of stainless
steel plates welded by beginners. As a subgoal for that purpose, we constructed RCNN that
automatically detects welded joints. In the experiment, fifty welded plate pictures were used
for training RCNN. When several pictures of welded plates not used for training were inputted
to trained RCNN, it was confirmed that the welded joint part could be detected almost properly.

g 2 74
Structural, infrared and magnetic properties of MgAlxFe2—x04 compounds : Effect of the
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Aluminum substituted magnesium ferrite MgAlxFe2-x04 (x =0.0, 0.2, 0.3, 0.7 and 2.0) are
prepared by two commonly-used methods: Sol-gel (SG) and Solid—phase reaction (SR). Structural
studies are carried out using X- ray and neutron diffraction, and FTIR techniques, and heat

_47_



generation ability in the AC magnetic field is explored by the specially designed device.
Diffraction patterns revealed the formation of single cubic spinel MgAlxFe2-x04 ferrites for SG
and additional MgAl204 phases at higher concentration of aluminum (x >0.3) in SR samples.
Structural studies are carried out using X-ray and neutron diffraction, and FTIR techniques,
scanning electron microscopy (SEM) and heat generation ability in the AC magnetic field is
explored by the specially designed device. This study attempts to compare both chemical methods,
and to correlate the properties with Al substi-tution concentration.
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Friction stir welding (FSW) is a welding method that utilizes frictional heat and plastic

flow due to processing, unlike general welding methods. In this study, we examined a simple
joining method with auxiliary heating by an external gas burner in the joining process for the
purpose of cost reduction of FSW treatment. Moreover, the mechanical properties of the bonding
material by this method were examined. Two types of aluminum alloy (JIS: A2017, A5083) were
used as the joining material. The A-FSW method was used for joining, and the processing
conditions were spindle speed 775 rev./min and feed rate 70 mm/min.
Figure 1 shows a cross section of the bonding material by the A-FSW method, where (a) is the
position of the specimen, (b) is the SEM image, and (c) is the Vickers hardness distribution.
From (b), it can be seen that the bonding is good with no defects. Further, it can be seen from
(¢c) that the hardness of the joint cross section gradually increases from the A5083 side to the
A2017 side. From this, it is understood that, in the stir welding, if the soft material is
arranged on the opposite side of the axial rotation direction and the welding direction, better
welding is possible.
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