Accepted Manuscript p— —

Applied
Full Length Article Surface Science

A JOURNAL DEVOTED TO APPLIED PHYSICS
AND CHEMISTRY OF SURFACES AND INTERFACES
H. RUDOLPH EDITOR-IN-CHIEF

Shell of black titania prepared by sputtering TiO, target in H,+Ar plasma

Mikhail Pylnev, Wei-Hao Chang, Ming-Show Wong

PIIL: S0169-4332(18)32239-6

DOI: https://doi.org/10.1016/j.apsusc.2018.08.103
Reference: APSUSC 40140

To appear in: Applied Surface Science

Received Date: 8 June 2018

Revised Date: 28 July 2018

Accepted Date: 11 August 2018

Please cite this article as: M. Pylnev, W-H. Chang, M-S. Wong, Shell of black titania prepared by sputtering TiO,
target in H,+Ar plasma, Applied Surface Science (2018), doi: https://doi.org/10.1016/j.apsusc.2018.08.103

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.apsusc.2018.08.103
https://doi.org/10.1016/j.apsusc.2018.08.103

Shell of black titania prepared by sputtering TiO; target in Ho+Ar plasma

Mikhail Pylnev, Wei-Hao Chang, Ming-Show Wong*
Department of materials science and engineering, National Dong Hwa University,
Hualien, 970, Taiwan
Abstract

Black titania films that resemble the shell of recently reported black TiO,, were deposited
by DC sputtering a conductive TiO, target in hydrogen-containing plasma. Synchrotron
radiation was used for identifying the phases present in the samples. Anatase- defective rutile
transformation, with further amorphization and-transformation into intermediate Ti oxides
were observed. Samples became black and conductive at the stage of transformation into
defective rutile already and the amorphous sample showed flat absorbance in the visible
region. The amount of O-H groups on the film surface reaches 80% with increasing hydrogen
in the plasma. Nevertheless, the black samples are inferior photocatalytically to transparent
titania. Based on the results, some new insights into the phenomenon of the black TiO, are

provided.
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