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STUDY EFFECT THE TEMPERATURE OF PREPARATION AND
ANNEALING ON TiO 2 CHARACTERIZATIONS

Abstract The characterizations of Tianoparticles which prepared on FTO conductive glass bases using the
hydrothermal method with different temperatures (140,160,180) for 4 h, tudiedsafter and before annealing.
The XRD patterns were appeared that the samples preparation an increase in the intensity of the peaks and a
decrease in the width of the FWHM peaks was observed due to the increase in temperature as well as an increase i
the grain size as the distance between the grains decreasedlSSésts demonstrated optical properties, including
absorption and transmission. The increase in temperature effect at the absorption edge. It was shifted towards higher
energies, that isn its preferred direction. FESEM images were showed change an increase in the density of the
substance upon increasing the temperature.
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Introduction TiO; exists in three different crystal stages: the rutile

TiO2 is one of the most common titanium phasethe anatase phase, and the orthotic phase[3]. As
compounds and is often used in many applications[1]. in Fig. (1.1) both rutile and ananase have a (tetrahedral
There are many nanostructures of titanium dioxide, crystalline) structure, but they belong to different
including spheres, nanoparticles, and nanotubes[2]. stages[46]
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Impact Factor:
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ISI (Dubai, UAE) =0.829

GIF (Australia)
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=4.971 SIS (USA) =0912 ICV (Poland) =6.630
t R1 ARussia=0.126 PIF (India) =1.940

=0.564 ESJI (K2) =8.997 IBI (India) =4.260
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Fig. (1.1): unite (a)rutile (b)anatase(c)brookite .Grey and red spheres represent oxygen and titanium[5]

Hydrothermal

Method:

The Hydrothermal

2. Preparation of TiO2 by hydrothermal
method :

method was used for the first time by the British
geological scientist Sir Rudrell [7]. This method is
considered suitabl for the environment because the
reaction takes place in a closed system conditions, and
it was defined as (any chemical reaction that is not
homogeneous, either aqueous or aqueous, above room
temperature at a pressure higher than the atmospheric
pressureand it takes this The method takes several
hours to complete with the help of the microwave to

In a glass container, the solution consisting of
(12.5) ml of distilled water is mixed with (12.5) ml of
hydrochloric acid at a concentration @5.4%) and
left for 15 minutes, then placed (0.3) ml of TTB and
left for 25 minutes. Mixing is done with a magnetic
stirrer in Teflon, the FTO is placed at a certain angle,
and then the solution is added to cover the sample,

collect a variety of oxides and hybrid materials.

EXPERIMENTAL

1.Preparation of Titanium tetraizobutoxide

(TTB)

leaving a distance from thepgavhere this portion is

conductive for the measurement. Then the autoclave
container is tightly closed and placed in the oven at
WHPSHUDWXUHYV RI f & IRU IF
the hydrothermal reactor is cooled down to room
temperature. Then theamples were washed with

Two portion of

titanium(lV) chloride(BDH

company) (TiCl4) was reacted with eight parts of
butanol. Titanium (IV) chloride was put into round half an
three neck flask. Butanol was add drop by drop with

applicate of the magnetic stirrer without a heating
until the end of butanol and disappearédhe fog.
The oiled yellow solution was obtained

distilled water and left to dry. Then some of the

VDPSOHYVY ZHUH DQQHDOHG DW D WHPS
hour. These samples
S$1,52,S3,54,S5 and s6 as the table 1.1

Table 1.1 Chssification of samples Preparation

Preparation Temperature Before Annealing After Annealing
140°C S1 S2
160°C S3 S4
180°C S5 S6
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