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Abstract

Titanium dioxide thin films were synthesized by using immersion into the solution of
titanium tetrachloride (TiCl,). Then, nitrogen cold-plasma was induced by high electrical field
and frequency at room temperature, which deposited on the films surface. Growth temperature of
substrate changed from 400 “C to 550 °C for 20 min, and the effect of temperature on the
crystallinity, chemical compositions, morphology and optical properties {optical transmittance}
were studied through X-ray diffraction (XRD), energy dispersive spectrometry (EDS), scanning
electron microscope (SEM) and UV-Vis spectrophotometer, respectively. It was found that all of
the film in this work was amorphous. The spectrum of Ti and O element were detected on the
films. SEM images have shown the films consist of many platelets, which were agglomerate and
arrange in a porous microstructure. Moreover, the effect of temperature on the optical properties
of the films was studied through spectra transmittance. The optical transmittance of films
decreased with increasing the substrate temperature. It was observed that the optical transmittance
of the films responded in the range of 365 nm — 395 nm in the wavelength. It was strong in the

UV region and shifted to higher wavelength as increasing temperature.

Aluminium doped titanium dioxide films were synthesized by calcinations at temperature
of 750 °C for 6 h and 8 h. It was found that the titanium dioxide (Ti0,), aluminium oxide (ALO,)
and aluminium titanium (AL, Ti) phases were detected by XRD. The XRD results were confirm
with that the EDS spectra, which have shown the elements of Ti, O and Al of the films. The
morphology of the films surface was analyzed by SEM. It was found that the particles consist of
angular shape and quite density. It shows that the films were successfully doped by aluminium in

TiO, films.

Keywords: Titanium dioxide, Cold-plasma, Al-doped
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(Plasma immersion ion implantation and deposition)
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4 . 4 | Conduction band
Conduction band

E=hV E =hV Band gap

Valence band

Valence band

Metal Semiconductor
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Poster Pregentation

Effect Of Al-doped TiO; Films Prepared By Thermal
Treatment

Narksitipan %

Maerials Serence Progoim. Faculty of Soence, Magyo Universuy, Chutigmal-Phrau Rosd, Chianpive,
Thailand

*Corecsportiding authar, e-meail: B_suparstie yahon e

Abstract

THagum diexide (TI02) is the basiz of maty photsatalytic systoms nd its plotocatalytic activity has bom
wideiv used tn warious Tields, TIO2 fikns beve found imeensive cpplications in catalysis, solar cells, und gas
sensors, vince Ty exhibit desirsbla feamres, such as high stability, tengparency in visible-and nesr nfrated
megiong (1-3). In genstat, TIO2 exbibes three orysal structuees, Lo, asatiee, brookite and rutle. However,
becawne of the wide bund gap of THOR [3.2 ¢V for amtese phase and 3.0 ¢V for raike phasze), its practical
applivarion & limited for sced af an uitseviotet excitution souree wiich wecounis for onty smsll fraction of the
solar Tght. To expand te application « TVOZ and maky an efficient wellization of splat encegy. #t is wecossary o
extend the phetoruspome of TiD? o the visdie light tegron. For this perpase, some modifications of THO2 have
heent allemipled including doping @t with memblic 1ons (4.7}, Therefore, we have stdicd the offect of Al-doped
on the phase composidons of TIOZ flms, The dimenshorn of the T3 shoet substrates wag 1 mm x 10 mms x {mm.
Before depasition. the sebstraies weee eleaned with sleobol. The Al-duped were prepared by plased purs Al
fits o the Ti shicey, and kept wompersture ot 7500C for & and 3 hours.  Fhase compesitions were anatymd by
an XRD techoique wsing CuKa radiakion. SEM and EDS were wied o charactense ihe morphotogy und
clenwenis of Al-doped TiC2 films, respeciively

The XRD panern of the films bofore Al-doped fiites was shown in Figaee [ The peaks i all the XRD
patterss were presented, W indiesiod that the pure natilz TiO2 phase. Aler Al-doped T102 Ghms, XRD pattern of
AHEDA, AT and mutile TR0 phases were sbown in Figure 2. 1 was ibplicd that the significant chenges
according with the duped of Al stemerit. The ineasity of TuJ? and ADYTI wore increased with inicreasing the
treatment dhawe. Figere I (s} and {b) wore shown T302 flms merphelogy. It was founsd thay the particles
contdined with angular shupe and quite density. The morpholegy of Al-doped TH02 flms wwre shows in figure
4 (a) and (b). It revealed (e semi-melied of Al ont the sarface. 1 is m agreoment with the EDS resull. Figire 5
prescuted Al Ti, O elemseais on the sucfuce of Al-doped For B hours, It shows Hhot the [ilms were successfully
doped by Al o TIOD films.
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