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1. X-Ray Diffraction

2. Field Emission Scanning Electron Microscopy
3. Fourier Transform Infrared

4. Brunauer-Emmett-Teller

5. Quantachrome
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Structural Modification of NiMo/Al,O; Nanocatalyst by Phosphor via
Impregnation Method Used in Desulfurization of Thiophene
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2- Reactor and Catalysis Research Center (RCRC), Sahand University of Technology, Tabriz, Iran
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In oil refining industries, sulfur in the petroleum derivatives is removed by a hydrodesulfurization process. In
general, the traditional hydrodesulfurization catalysts are CoMo/Al,O; and NiMo/Al,O;. Addition of
secondary promoter, phosphorus, is proposed as useful solution for increasing catalyst activity and production
of standard fuels. In this research, a series of NiMoP/Al,O; nanocatalysts with different loadings of
phosphorus were synthesised with impregnation method and was evaluated for catalytic hydrodesulfurization
(HDS) of thiophene (as a model sulfur component) in the atmospheric pressure. The synthesized
nanocatalysts were characterized by XRD, FESEM, BET and FTIR techniques. The XRD results confirmed
high dispersion of particles on the surface of y-Al,O3 support. The FESEM images showed destroying of
agglomerate and appropriate distribution of nanocatalyst particles due to application of optimal level of
phosphorus. The specific surface area of the samples was decreased with increasing phosphorus content. The
FTIR analysis revealed that the use of phosphorus promoter increased the distribution of the active phase,
generated more active sites and decreased production of nickel spinel. The results of the catalytic activity for
thiophene HDS reaction indicated that the synthesized nanocatalyst with phosphorus content of 0.8 wt% had
the highest activity and was able to remove thiophene from the initial solution to less than 100 ppm. These
results could be addressed by increasing acidity and excellent structural properties of the NiMoP/Al,O;
nanocatalyst with phosphorus loading.
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