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Abstract:

The work in this project includes several stages, which are as shown
in the following brief detail: The first stage was the reaction of titanium
thiosulfate with different volume percentages of hydrogen peroxide
(10%, 20%, 30%, 40% and 50%), then heated treatments for drying and
calcination at a temperature 400 “C for three hours. The sample was
taken that showed the largest percentage of the product and the best
activities, which was 20% hydrogen peroxide. The effect of pH was
studies by changing it for (2, 4, 7, 10, 12 and 14) and it was found that
the sample prepared at pH = 2 which was the best. These samples were
characterized by X-ray diffraction technique and Raman spectroscopy
and compared with each of the substrate that was used in the preparation
TiOSO4 and the Anatase and Rutile phases. The prepared samples were
compared with each other to select the best sample through the eosin
yellow decolorization reaction with a constant concentration and volume
of the reaction solution. It was found that the best sample was TiO2
sample that was prepared with 20% hydrogen peroxide and at pH 2.

The second stage included loading the prepared TiO2 from the first
stage onto multi-walled carbon nanotubes pre-activated with a mixture of
H202/H2S04 as well as graphite. The percentages used were (2%, 2.5%
and 3%) and the results showed that the sample loaded with 2% of
MWCNT-O as well as GO were the more active in the reaction of
adsorption and photocatalytic decolorization of yellow eosin cast. The
order of priority in effectiveness was as follows:

206MWCNT-O/TiO2 > 2%GO/TiO2 > TiO2 > TiO2 (Anatase) > TiO2
(Rutile)

The third stage included two parts, the first loading TiO2 with nano-
silver and nano-aluminium, with the same percentage that saw the
preference for the second stage, which was 2%. The second part included
indirect addition of the nanomaterial through the reaction of
photodeposition of silver from silver nitrate and the reaction of chemical
precipitation of aluminum from aluminum chloride. The binary
composites were characterized by the same two techniques, and the



activities was tested by cooler removal of eosin yellow by photocatalytic
reaction. The preference was: -

Ti02:2%AgP > Ti02:2%AgN > TiO2
TiO02:2%AIP > TiO2 > TiO2/2%AIN

In the two possibilities, the photocatalytic efficiency of oxidized
graphite and carbon nanotubes was better than the composites with Ag or
Al. The fourth stage included the preparation of the triple composites,
which were also examined by X-ray diffraction and Raman spectroscopy,
as well as some of the compounds were analyzed by scanning electron
microscopy. The analysis showed details related to the nature of the
presence of minimum value of particle size, thus it ranged from
preserving the volumes with the least crystal agglomeration to the
structures of large agglomerates, especially the composites in binary and
ternary with aluminum in its two cases, which did not observe with
silver. The activities to remove the yellow eosin dye was studied, where
it also showed the following arrangement:

2%MWCNT-O/TiO2:2%AgP > 2%MWCNT-O/TiO2 > TiO2:2%AgP >
TiO2

2%MWCNT-O/Ti02/2%AgN > 2%MWCNT-O/TiO2 > TiO2/2%AgN >
TiO2

206GO/ITiO2:2%AgP > 2%GO/TiO2 > TiO2:2%AgP > TiO2
206GO/TiO2/2%AgN > 2%GO/TiO2 > Ti02/29%AgN > TiO2

As for the composites with aluminum, in both cases, the
arrangement was as shown in the following:

2%MWCNT-O/TiO2 > 2%MWCNT-O/TiO2:2%AIP > TiO2 >
TiO2:2%AIP

2%MWCNT-O/TiO2 > 2%MWCNT-O/TiO02/2%AIN > TiO2/2%AIN>
TiO2

2%GO/Ti02 > 2%GO/Ti02:2%AIP > TiO2 > TiO2:2%AIlP
2%GO/TiO02 > 2%GO/Ti02/2%AIN > TiO2 > TiO2/2%AIN



The results showed the succeeded of all adding materials to TiO2 in
increasing the efficiency, except for aluminum in the cases of deposition
and addition with the binary composites, where a decrease in
effectiveness was observed. This behavior may have related to the weak
bonding with TiO2 in the composites, while the presence of the carbon
material, whether it was graphite or carbon nanotubes, it stimulated
Triple compound in the presence of aluminum for more activities.

The kinetic studies of the photocatalytic degradation showed that all
the prepared TiO2 samples, whether by changing the added hydrogen
peroxide ratios or by changing pH, exhibited a pseudo first order
reaction, but after loading within the binary and ternary composites were
shown variable between the first and the second pseudo, with priority
remaining for the pseudo second order.
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