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Table 1 The chemical analysis of the pyrolyzed SC , 1347  1600cm* 1600
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Fig5 HRTEM image of continuous freestanding SC
(A1) film pyrolyzed at 1800
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Influence of deposition time on TiOz photocatal yst films deposited

by dc reactive magnetron sputtering
ZHAN G Werrjie'? ,ZHU Sheng-long®, L1 Ying®, WAN G Fuhui’ , HE Hong-bo®
(1. school of Environmental and Chemicad Engineering, Shenyang Ligong Universty , Shenyang 110168, China;
2. State Key Laboratory for Corrosion and Protection, Institute of Metal Research,
The Chinese Academy of Sciences, Shenyang 110016, China;

3. Institute of Applied Ecology, The Chinese Academy of Sciences, Shenyang 110016, China)
Abgtract : TiO: thin films with photocatal ytic activity were deposited on microscope glass dides by means of dc
magnetron sputtering. Uniform and transparent TiOz thin films could be prepared when oxygen flow rate sur-
passed its threshold. The substrate temperature ran up quickly to 110 inthefirst hour and thefinal substrate
temperature after seven hours was no more than 130 . The film deposited for two hours was amorphous,
whereas anatase crystal phase appeared in the film deposited from three to seven hours. The amorphous films
and the films composed of small crystalline particles performed quantum size effects and their band edges had a
blue shift compared with the well-crystallized films. The titanium in the films was in the oxidation state of
Ti*". The transmittance of the films decreased and the photocatalytic activity of the films increased steadily
with increasng deposition time and film thickness.

Key words: magnetron sputtering; TiOz; photocatalysis; deposition time; thin film
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Fabrication and photol uminescence properties of

continuous freesanding SC( Al) films
YAO Rong-gian'?® ,FEN G Zu-de'* ,ZHAN G Bing-jie'? L IN Hongvi'?,
L1 S-we'?,YU Yuxi'?,ZHANGLi-tong®
(1. Fujian Key Laboratory of Advanced Materials, Xiamen University , Xiamen 361005, China;
2. College of Materials, Xiamen University , Xiamen 361005, China;

3. College of Chemistry and Chemical Engineering, Xiamen University , Xiamen 361005, China;
4. State Key Lab. of Solidification Processing, Northwestern Polytechnical University , Xi’ an 710072, China)
Abstract : The perfect and dense continuous freestanding SC(AI) films were syntheszed using the innovative
technique of melt spinning of precursor. Polyal uminocarbosilane (PACS) was melt spun, cured and pyrolyss
treated in the inert gas at high temperature. The microscopic surface and cross section of resulting freestanding
SC(Al) films wereinvestigated by SEM (scanning electron microscope) , and their composition and microstruc
ture were characterized by Electron Probe Microanalyss (EPMA) , Raman spectrometer , FTIR (fourier trans
form infrared spectrometer) , HRTEM (high resolution transmission electron microscope) and XRD (X-ray dif-
fractometer) . Photoluminescence (PL) spectra of the films were observed in the visble range at room tempera
ture. The results showed that continuousfreestanding SC(AI) films containedB-SC crystals, C clusters anda -
SC nano-crystals. The PL spectrum showed a wide |uminescence band from 320 to 440nm, and PL intensity in-
creased with increas ng sintering temperature. Theoriginof PL centered at 385nm might be related to thed-SC
nano-crystals usng quantum size effects. And the peak at 412nm was a0 ascribed to the C clusters.
Key words: polyaluminocar bosilane ( PACS) ; precursor method; freestanding SIC film; photoluminescence



