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1.Introd
Adecreasein the environmental pollution due to a reduction of harmful emissions is a globa|

concern. One of the causes of air pollution is sulfur dioxide gas, which is formed from organic

compounds containing sulfur in transportation fuels. The traditional technology used to
remove sulfur from fuels is hydrodesulfurization (HDS). However, the existing HDS
technology requires a high temperature and high pressure and is less effective in removing

organic sulfur compounds, such as thiophene (TH), benzothiophene (BT), dibenzothiophene
(DBT), and alkyl substitute DBT, because of the steric hindrance effect. Hence, recenty,
researchers have concentrated on lowering the operating costs, and photocatalytic-
oxidative desulfurization is one of the most promising alternative approaches.

* Herein, an enhanced photocatalytic desulfurization of a model fuel by the
Ag@AgBI/AI-SBA-15 photocatalyst was investigated using HzOz as the oxidant under
sunlight irradiation.

# Ti-AI-SBA-15 was synthesized using the direct hydrothermal treatment method from
natural halloysite without addition of silica and aluminum reagents. The catalytic
performance of mesoporous Ti-containing Al-SBA-15 for ODS of DBT was also investigated.
The preparation diagram and photocatalytic activity of the synthesized nanocomposites are
shown in Fig. 1.

2. Objectives

The present work aimed to (i) synthesize the Al-SBA-15; Ti-Al-SBA-15 from halloysite clay 3
ica sources; (i) synthesize nanocomposite Ag@AgBr/Al-SBA-15 with varyind
Ag@AgBr by chemical vapor deposition as the photocatalyst for the photocatalytic oxidative
desulfurization of dibenzothiophene; (iii) investigate the effects of the Ag@AgBr dispersio
in the nanocomposite, reaction temperature, and amount of the H.O. agent on the 08T
degradation; and (V) the kinetic studies on the photocatalytic oxidative desulfurizatio of
DBT by using Ag@AgBI/AI-SBA-15 and the regeneration and reusability of
Ag@AgBr/Al-SBA-15 photocatalyst.

3. Methods

', Hoa T. Tran*

Nanocomposites were synthesized via a chemical deposition method and the direct
hydrothermal treatment method using halloysite clay as the siica-aluminum source and
characterized by XRD, N, adsorption, SEM, TEM, XPS, EDX-mapping and UV-Vis DRS. The
UV-Vis DRS results revealed that the light absorption expanded to the visible region (A >
200 nm)

the photocralytic oxidative desulfurization experiments, direct sunlight was applied as an
energy so.-<e. The photocatalytic activiy of the as-synthesized nanocomposite was studied
forthe - =qradation of DBT in n-octane as the model fuel sample. The catalyst was separated
fie- sample solutions by a filter and the remaining sulfur content (ppm) evaluated on the
oasis of the absorption at Ansc=325 nm by using a UV-Vis spectrophotometer. Besides, the

degradation of DBT was also anm@mn by GC/MS.
R
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Figure 1. Proposal diagram for photocatalytic oxidative desulfurization of DBT using
nanocomposites as green catalyst.

4. Results
Fig. 2 shows the peaks at 20 values of 12.1°, 20.1°, 24.5°, 35.0°, 38.6°, 54.5°, and 62.5°
cortesponding to the diffraction of the (001), (100), (002), (110), (003), (210), and (300) planes
ofthe halloysite. The small-angle XRD patterns of the synthesized Al-SBA-15 sample showed
the characteristics of three distinct diffraction peaks in the 26 range of 0.5°~2.0%, indexed as
the (100), (110), and (200) planes of the two-dimensional (2D) hexagonal pémm structure
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