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" Hydrodesulfurization
2 Oxidative desulfurization
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' Small-Angle X-Ray Diffraction

2 Fourier-transform infrared spectroscopy
3 Scanning electron microscope

4 Bruauer-Emett-Teller
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2 Flame ionization detector

@+ - PPMWs cdile L) slee Jbys P> 5o (DBT)
@35 slaiSly el sl 4 0S4
O x> b ailes g0 gl and gl ,o5T) G 4 Jow
oyl 3l o2 Jlazx slo s a5l oS ) s
oalaul b g ol 3,lg 390 00l jazme jemdlanS S 4 b D>
03302 Qe TPM ol oo s b pnblive e G 5
o> a5 0500 (glod 4y 1iSTy bglite o 5l e
3B sslolaz 5l g 5 2351y ey Ll 5o o slel ST
el Bl ead 21050,858 e Cgw) mbe
GuF b Joe S g 3 09750 0555 (e ((CunldB)
o3l (558 B1S5ileg,S olfws @ o] I ydg Ko S
o355 (slo 2Ty ol x5 B e g 50
(GC)' 538 31,5 5ileg,S olKiws 5l oolanwl b o oioluS]
Lo ST 4 jexe Agilent es s cslo YA A Jos
Te oo UHP-5 i s (FID) abet ppenliins g5 5
BBy OBl ol plxl e (o < IYY LBl jhad g e
oolaiwl 050 Sls o laibial flgie 4y Sliwl 51 0 ouls
63,585 DlaS 5 Bdo do)s (e e sl 285 1,8

sl 00U solazwl (\) aoles )I 5J~.\A W}.w 4.:5.0.»

Cy-C
Ym: (U ®

- x 100 )} asles

2150,565 anld oojb e Y dolee ool o 4
2l 25Ty ol ol o 8,555 il <l G

Sy Azl g Sy

o o515 lasin (s

' Gas chromatography
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Abstract

The structural properties of the catalyst support can significantly affect the catalytic activity of
Phosphomolybdic acid (Hs3PMo012040) as an known active catalyst for the oxidative desulfurization
(ODS) process. In this work, two different catalyst supports (nano boron carbide and the
synthesized SBA-15 porous silica) were used for immobilization of Phosphomolybdic acid and
the performance of the synthesized catalysts was investigated for the oxidative desulfurization of
model fuel. Comparing the structural properties of the supports, the synthesized SBA-15 had an
attracted surface area (Sger = 781 m?/g) than the nano boron carbide support (Sger~ 100 m?/g).
Since the favorable textural properties of SBA-15 caused to improve the performance of
H3PMo012040/SBA-15 catalyst in the ODS of model fuel, this catalyst was found to be suitable and
characterized using different methods such as XRD, FT-IR, SEM and N2 adsorption-desorption
isotherms. The effects of different variables (including H.O2/sulfur ratio, reaction time and
temperature) on the ODS process efficiency were investigated and optimized. The ODS process
efficiency was reached 100% and 48.7% using HsPM012040/SBA-15 and HzPMo012040/Nano-B4C
respectively, at 60°C, H2O2/Sulfur molar ratio of 8, during 120 min. Based on the obtained results,
the structural properties of the support is a key factor in the catalytic activity of the heterogeneous
Polyoxometalate-based catalysts in the ODS process. Moreover, the introduced
H3PMo012040/SBA-15 catalyst was recycled four times without an observable loss in the catalytic
performance.

Keywords: Boron carbide; SBA-15; Oxidative desulfurization; Catalyst; Phosphomolybdic acid;
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