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Abstract: Mesoporous Ni-Mo mixed oxide was synthesized using urea method. The Ni-Mo mixed oxide and
precursor were characterized by X-ray powder diffraction analysis (XRD), low temperature nitrogen adsorption-
desorption, HRTEM, TG-DTA, FTIR techniques, and the optimum calcination temperature of Ni-Mo mixed oxide
precursors was detemined. The mesoporous Ni-Mo catalyst was prepared with the Ni-Mo mixed oxides and its activity
of hydrodesulfurization(HDS) was also evaluated in a continuous flow micro-reactor using dibenzothiophene(DBT) as
a model compound. The Ni-Mo mixed oxide has higher specific area of 124 m?- g™, proper pore volume of 0.22 mlL.-g™,
and ideal average pore size of 5.8 nm. The evaluation results show that the catalyst has excellent performance for
hydrodesulfurization, when the reaction temperature is 280 °C, the desulfurization rate is 100% , which is much

higher than the conventional catalyst Ni-Mo/AlOs.
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Table 1 Pore structure of Ni-Mo mixed oxides with different treating temperatures

Temperature / °C

BET surface area / (m*-g™)

Pore volume / (mL-g™) Average pore size / nm

350 113
400 124
500 56

0.11 3.8
0.22 5.8
0.21 10.8
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Fig.4 Adsorption-desorption isotherms for as-synthesized

Ni-Mo mixed oxide with the urea method
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Fig.6 IR spectrum of Ni-Mo mixed oxide precursor
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Fig.8 HRTEM photographs of Ni-Mo sulfides powder
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Table 2 HDS products and conversion(wt%) for DBT on different catalysts

Catalyst CPCPE CPCHM BCP BCH CHB BP HDS Hydrogenati on depth
Ni-Mo 1.82 25.97 347 32.75 35.99 0 100.0 1.78
Ni-Mo/Al O, 0.13 11.3 1.37 17.86 51.03 18.18 90.9 0.60

CPECP: cyclopentylethylcyclopentane; CPMCH: cyclopentylmethyleyclohexane; BCP: benzyleyclopentane; BCH: bicyclohexyl;

CHB: cyclohexylbenzene; BP: biphenyl.
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