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Surface modification of TiO2 for visible light photocatalysis:

Experimental and theoretical calculations

of its electronic and optical properties
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Surface modification has been used as a method to create defects on TiO2 materials,

which can improve their desirable properties. In this paper, defected TiO2 nano-powder
was successfully synthesized by chemical reduction using NaBH4 as the reducing agent
at 300–400◦C under argon atmosphere. High defect concentration can be produced by
increasing process temperature. The modified TiO2 shows good visible light absorption

and photocatalytic activity on degradation of Rhodamine B (4–9 times higher than the
pristine TiO2) with the visible light irradiation. Further XPS analysis and theoretical

studies using full potential linearized augmented plane wave (FP-LAPW) method as
implemented in wien2k code revealed the existence of oxygen vacancy and Ti3+ in
the modified samples. These types of defects were responsible for the modifications of
the electronic and optical properties of TiO2, resulting in the improved photocatalytic

activity in visible light irradiation.

‖Corresponding author.
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Effect of process parameters on the
microstructure evolution of laser surface quenched Ni-
Al bronze
Zhenbo Qin, Da-Hai Xia, Yida Deng, Wenbin Hu and Zhong Wu

Abstract

Laser surface quenching technology was used to modify the surface microstructure of as-cast Ni-

Al bronze (NAB). The modified microstructure was studied by scanning electron microscopy

(SEM), and the effect of laser process parameters on microstructure evolution was investigated.

It was found that a fine-grained zone with fully   phase microstructure formed on the surface

of NAB. The depth of the fine-grained zone increased with the increase of laser power, and

surface melting occurred when the power reached a threshold value. Laser scanning at a low rate

caused the coarsening of grain boundary, while too high rate led to incomplete quenching. Spot

overlap ratio determined the microstructure of the superimposed area, and unsuitable ratio would

cause bulky   precipitation at the grain boundary or incomplete transformation from   phase

to   phase.

Ni-Al bronzelaser surface quenchingmicrostructure characterizationlaser parameters

PACS: 81.65.LP
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Abstract

This work focuses on developing near-alpha Ti alloys via the selective addition of small

concentrations of low-cost eutectoid  -stabilizers like Cu and Mn. In particular, these newly

designed near-alpha Ti alloys are manufactured via the cheapest powder metallurgy route of cold

pressing plus sintering. Moreover, thermomechanical deformation of the sintered alloys via hot

forging in the   and   field was also investigated aiming to enhance the mechanical

properties through reduction of the residual porosity and microstructural control. It is found that

the initial addition of a small amount of eutectoid  -stabilizers leads to higher tensile properties

with comprision to pure Ti produced by powder metallurgy, and this is due to the formation of a

coarse lamellar structure due to the presence of  -stabilizers. Further enhancement of the

strength is achieved by means of hot thermomechanical processing thanks to sealing of the

residual pores, texturing, and refinement of the microstructural features.

Titanium alloyspowder metallurgyeutectoid  -stabilizerthermomechanical processing

mechanical properties
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