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Preparation of Monosized Titanium Dioxide Powder from TEQT
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ABSTRACT

The controlled Ti{CO,H,), hydrolysis reactions for the synthesis of Spherical Monodispersed Titania
powders are described,

Increasings the concentration of TEQT and the molar ratio of water to TEOT in alcohol solution decrease
the reaction time and the particle size. The reaction lime is delalyed by increasing ihe chain length and the

number of carbon branches of alcohol as a solvent.

The prepared powders with an average diameter of (.8 ¢ and the spherical monodispersed transfer to Ruti
phase at 550C.
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Fig.1. Schematic diagram of the preparation of
TiQ, powders by Sol-Gel process,
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Fig.2. SEM photographs of TiO, gel powders obtained from ¢.1M TEOT at various concentration of H.O.
a) 0.1M H,0 b) 0.2M H,0 ¢} 0.3M H,0 d) ¢.4M H,0
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Fig.3. SEM photographs of Ti0; gel powders obtained from 0.2M, 0.3 M, TEOT in ETOH as a solvent.
a) 0.2M TEOH+0.6 H.Ob} 0.3M TEQH +0.9H,0
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Table. 1. Sruface Area of Ti0, Gel Powder,

(m*fg) . . s
Cone of Table.2. The Reaction Time of the Precipitation

Ame. TEQT begining in TEOT Hydrolysis.
of H,0 used 0.1M 0.2M 0.3M

1 time 143 4 5.5 17.2 Solvent Reaction time

2 time 194. 6 135 22.8 MEOH+ETOH (1 : 12 7 min

3 time 301 7556 120, 0 ETOH 30 min

4 time 48, 1 98. 1 162 5 iso-PROH + ETOH(1 : 1} 50 min
(ﬁ:‘g’;s"i = Conc. of D. 1. water/Conc. of Alkoxide) n - BUOH+ ETOH(1 = 1) Over 24 hr

(5122 a9 g8 A



TEOT 245 Til, o4

0 o) {A)

(B)

Fig_ 4, Schematic represent of the particles from
liguid phase.
(8) highly dispersed part
{B) ordered part
{0 coagulated part
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SEM photographs of Ti0, gel powders
obtained from 0.1 M TEOT with 0.2 M
H,0 in ETOH solvent.

{a) highly dispersed part
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(c) Coagulated part,
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Fig.6. SEM photographs Ti0, gel powders
obstained from TEOQT hydrolysis with

mixed alcohol as a solvent. Fig.7. SEM photographs of TiO, powders treated
a) MeQH-+ETOH (1:1) at various calcination temperatures of gel
by ETOH (only) powders

¢) ETOH+PROH (1.1} a) at 150°C D) 200°C c) 400C

dy ETOH+PROH (1: 1) d} 600°C
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Fig 8. DT+TGA curve of Ti0, gel powders
obtained from TEOT in ETQH(0.1
MTEOT+0.3M H,O/ETOH) .
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Fig.9. XRD patterns of the heat treated TEOT.
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Fig .10, FT-IR absosrption spectra of the heat
treated gels.
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