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In this experiment, we used ZnGa,O, (ZGO) thin films doped with 0.5 wt% Mn?*. These films were annealed under various H, ratios and at

different temperatures to analyze their photoluminescent properties. From the experimental results, as observed in Figure 1, the PL intensity
decreases with a rise in temperature when the annealing temperature is at 750 C. However, when the annealing temperature increases to 900 C,
the PL intensity 1s at its peak. When the annealing atmosphere 1s at 6% H,/N,, the PL intensity is at its strongest. Additionally, under UV light, the

emitted brightness 1s also the highest. As the proportion of H, introduced increases, the PL intensity decreases. By altering the H, ratio and
temperature, we can control the amount of inverse spinel structure.
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After annealing in different atmospheres, 1t was found that the fluorescence radiation intensity is the strongest under N,. However, under O,, the
fluorescence radiation intensity decreases. It 1s speculated that 1t 1s oxidized during the preparation of the film, such as Figure 1. After subsequent
annealing at different temperatures in an atmosphere of 5% H,/N,, it can be observed that the fluorescence radiation intensity will be stronger
during annealing in H,, confirming that there 1s oxidation during the preparation of the film, as shown in Figure 2, and finally changing the
proportion of different H, ration. After annealing, it can be observed that the strongest fluorescence radiation intensity 1s at 6%. After XRD
analysis and comparison with JCPDS Card, 1t can be observed that the (440) peak of ZGO appears during annealing 1n different atmospheres. It 1s
speculated that the loss of Zn?*leads to the formation of y-Ga,O, structure, as shown in Figure 4. With the temperature As the temperature rises,
the intensity will decrease, as shown 1n Figure 5. After hydrogen annealing, the (311) peak of ZGO 1s more obvious, as shown 1n Figure 6. After
CIE measurement, 1t can be found that the fluorescence saturation 1s the highest in the annealing atmosphere of 6% H,/N,, as shown in Figure 7.
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Figure 1. The PL and UV lamp irradiation images of
Mn?" :ZGO films annealed under N,, O,, and 20% O,
respectively.
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Figure 2. The PL and UV lamp 1rradiation images of
Mn?*:ZGO films annealed at temperatures of 750°C,
800°C, 850°C, and 900" C in an atmosphere of 5%
H,/N,.
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Figure 3. Mn?*:ZGO films annealed at H, ratios of
2% H,/N,, 4% H,/N,, 6% H,/N,, 8% H,/N,, and
10% H,/N, at a temperature of 750 C. PL and UV
lamp 1rradiation diagram.
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Figure 5. The XRD pattern after Mn?*:

Figures 4. The CIE diagrams of Mn?*: ZGO annealed ZGO apnealed under N,, O,, and 20% O,
at (2)2%H.,,(b) 4%H,, (¢)6%H,, (d)8%H,, and respectively.
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Figure 6. The XRD pattern after Mn?*:
ZGO annealed at temperatures of 750 C,

800 C, 850 C, and 900 C in an
atmosphere of 5% H,/N,.
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Figure 7. The XRD pattern after Mn**: ZGO
annealed at H, ratios of 2% H,/N,, 4% H,/N,,
6% H,/N,, 8% H,/N,, and 10% H,/N, ata
temperature of 750 C. PL and UV lamp
irradiation diagram.

1. Annealing 1n the environment of N,, O, and 20 % O,, N, has the strongest fluorescence radiation intensity and brightness, and can be used as a
protective atmosphere to prevent Mn’* from oxidizing into Mn>*.
2. Annealing at different temperatures of 5% H,/N,. At high temperatures, the oxidation ability will increase, causing the loss of Zn*".

3. Annealing under different ratios of H,/N,, 6% H,/N, has the strongest fluorescence radiation intensity and brightness. As the H,/N, ratio
increases, the luminescence reaction will be changed due to concentration quenching.
4. After annealing by H,, the fluorescence radiation intensity increases, confirming that the film has a tendency to oxidize when preparing the film.
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Effects of High-Power LASER Parameters and Simplified Heat Treatment Processes on

the Repair Welding Characteristics of the Precipitation-Strengthened Copper Alloys
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—-[ Abstract ]— —————————————————————————————————————————————————————————————— -

To 1nvestigate the effects of the high-power LASER technology on the repair welding characteristics of a novel high-strength and high-thermal conductivity copper alloy casts|
(Cu-7.0Ni1-1.75S1-0.5Cr). |
This study uses a simplified repair welding process, exempting pre-weld heat treatment and preheating, by using CO, LASER technology. Then, All welded samples are post-|

weld heat treated (PWHT). |
Microstructure observations,mechanical and thermal properties evaluation of the welds are conducted, to understand the feasibility of the simplified repair welding processes.
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1. This study providing the designed welding parameters and post weld heat treatment for the simplified CO, LASER repair welding process for the new high-strength copper
alloy castings.

2. This study ofters a simplified CO, LASER repair welding process for the new high-strength copper alloy with good quality and establish its correlation with microstructure,
thermal properties, and mechanical properties.

This project offers the new high-strength copper a repair solution that can significantly reduce the cost losses associated with the disposal of defective molds.

3
4. The simplified CO, LASER repair welding process designed 1n this study reduces the energy requirements for the heat treatment processes.
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Abstract

The study adopted the hydrothermal method to prepare TiO, nanorods (NRs) regarded as the first layer (N-type semi-conductor) of hetero-structures.
Their micro-structure and optoelectronic properties were also investigated. The hydrothermal process involved five process parameters: time,
temperature, hydrochloric-acid concentration, precursor concentration and substrate placement direction. The high temperature heat treatment enabled
the NRs to become suitable for coating CuyO particles. Additionally, the s solar to hydrogen (STH) conversion efficiency of TiO, NRs was 0.0125%
at 0.6 V (vs. RHE). To improve the photo-electrochemical (PEC) hydrogen production efficiency of TiO, NRs, CuxO particles were used as the
second layer (P-type semiconductor) of the hetero-structures. CuxO was deposited on the TiO, NRs using an atmospheric-pressure plasma jet system.
N-P hetero-structures were finally formed, achieving the higher PEC hydrogen production performance. The STH conversion efficiency of the CuxO
/TiO, NRs hetero-junction was 0.025% at 0.6 V (vs. RHE), 2 times higher than that of TiO, NRs. FE-SEM, XRD, TEM, XPS, UV-Vis, EIS are used to
perform morphology, microstructural, chemical bonding, transmission, energy gap and impedance analyses. The solar simulator, three-electrode
chemical station and gas chromatograph are used to access the hydrogen production efficiency of the PEC system.

Keywords: Titanium dioxide, Copper oxide, Atmospheric-pressure plasma, Hydrothermal, Photo-electrochemical hydrogen production

Introduction Results and Discussion

The photocatalytic performance of TiO, can only be achieved under UV
irradiation and its high energy gap limits its application. Therefore, the
method to improve the photocatalytic performance of titanium dioxide is
to combine it with other low energy gap semiconductor materials (such
as cuprous oxide). Titanium dioxide and copper oxide form a composite
structure, which can improve the photo-response range and solar energy
utilization, and form a heterojunction (NP) with titanium dioxide, its
internal electric field can promote effective charge transfer and
separation, and inhibit the charge recombination rate, so it can improve
its photoelectrochemical (PEC) performance.
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Conclusions

In this study, the hydrothermal process was used to grow titanium dioxide nano-rods as the first layer
of the hetero-structure, followed by the use of atmospheric pressure plasma jet system to assist
chemical vapor deposition, and copper acetate precursor solution for ultrasonic vibration, and
produced Copper oxide particles were successfully plated on nano-rods to form a double-layer hetero-
structure. The hetero-junction of copper oxide particles/titanium dioxide nano-rods shows good PEC
performance from the analysis of solar hydrogen conversion efficiency and photo-electric test.
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TiO, NRs structure synthesized by hydrothermal method (a) Top-view SEM at 5 hrs, (b)
Cross-sectional SEM at 5 hrs, (¢) TEM for the bright field, (d) TEM for the dark field,
(e) HRTEM, (f) Diffraction pattern; (g) XRD pattern of different parameters, (h) The
values of TiO, and (i) Cu,O energy gap (Eg) calculated from UV-Vis-NIR analysis.
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