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aymml‘ww]Lﬁ&mlfﬂaaﬂl%ﬁ%inﬂauﬂawﬁuﬁawqugﬂm%‘&m‘[ﬂﬂ%’mﬂﬂaum%uauﬁgﬂﬁqmﬂsﬁ
meddlalasinesusalduninuy aqmﬂmmamﬁuauﬁ'Lﬂﬁaw’h&l TiO, (C@TIO,) gnunlunTivaausie
wiatla TG-DTG Lileefuisnsaansindennuioundidailuuaaledfigamai 500 uaz 550 °C ayann
TiO, Qﬂﬁﬂlﬂﬁﬂiﬂﬂé’ﬂwmzLa‘wwéfwmﬂﬁﬂ XRD SEM TEM uag UV-vis spectroscopy annmAa XRD
wandliifiui suandnveseymealmnidenlneenletisnaunasiufiansuiidufiutumugangiiuea
Tet] Tnenudn vuandnvessiegsfiwaalend 500 way 550 °C fAndu 13.6 waz 18.7 nm aud iy
amwmiﬁ_]mﬂé‘uLLawaqmiﬁaa&hqgﬂmaaﬂuﬁhu 200-800 nmM I1NAITIATIEANUI miﬁaaemﬁy'd
avsdirvosinaunundany (E9) 1u 3.09 uae 3.12 eV muddu Ujiselilnazanladavesansiagnai
unsuaaleifluansazanswiiaeeisudgnanuinielinisaisuaeite (Ame1IAaY 320-400 nm) WA
AsAnwILanaliLiLIN aqmﬂl‘wmLﬁ&m"l,maaﬂ"l,snﬁmqﬂauﬂmqﬁuﬂawqumai%ﬁﬁqmmﬁ 550 °C il

anubilumsifaufiselilarsaladaganinfionSeudisuiudegeiiiiunisuaaledii 500 °C

ABSTRACT
Porous TiO, hollow spheres were prepared using carbon spheres, synthesized by
hydrothermal method, as a template. The obtained carbon spheres coated with TiO, (C@TiO,)
was investicated by the TG-DTG technique to determine the thermal decomposition and

subsequently was calcined at 500 and 550 °C. The prepared TiO, particles were characterized by
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XRD, SEM, TEM, and UV-vis spectroscopy techniques. The results from XRD showed that the
porous TiO, hollow spheres calcined at 500 and 550 °C were polycrystalline with crystallite sizes
of 13.6 and 18.7 nm, respectively. Optical absorption of the samples was studied under UV-
visible light irradiation (from 200-800 nm). Energy band gap (Eg) of the porous TiO, hollow
spheres calcined at 500 and 550 °C could be evaluated using absorption spectra, giving 3.09 and
3.12 eV, respectively. The photocatalytic activities of the calcined samples were studied using
methyl orange solution under UVA irradiation (wavelength 320-400 nm). The results showed that
the porous TiO, hollow spheres calcined at 550 °C exhibited higher photocatalytic activity than
the sample calcined at 500 °C.

Aandgy: lnindeulaeenlarvsinauna Uiselnlaezelada vsinauasueu lalasmesuea
a1sazanglufianaisud
Keywords: Titanium dioxide hollow spheres Photocatalytic activity Carbon spheres

Hydrothermal method Methyl orange solution
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JUN 3 (n) nmdne SEM ayn1ansenauasueu (1) uag (A) ety TEM  9898unIANTINauna

TiO, fignuaalwyid 500

°C (9 war (@) nweng TEM w83 TiO, nsinaunaisiignuaalel

550 °C waw () nwang SEM 989 TiO, Nanaunasiiuiangunendiniswaalyuiil 550°C

M99 1 audfvnanIenIMUBIYNIANTINANAISUBY LaZUNIANIINALNGN TiO, MHunswAaleii

500 wag 550 °C

Lattice Thickness Band
. Rate

constant (A)  Crystallite Diameter of hollow gap

Samples Phase constant

size (nm) (nm) spheres energy 4

a c (min )

(nm) (eV)
c - - - - 469.73+89.49 - - -
THS—SOO2 anatase/rutile  3.828 9.614 13.6 276.35+118.83 29.96+9.44 3.09 0.00168
THS-5503 anatase 3.790 9.525 18.7 451.39+153.89 52.46+2.04 3.12 0.00291

'C = carbon spheres, “THs-500 = porous TiO, hollow spheres calcined 500°C, *THs-550 = porous TiO, hollow spheres

calcined at 550 °C
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