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Table 1 Pretreatment methods of different cobalt compounds

Ttem Catalysts Pretreatment methods

1 Co0O-MoS,/y-Al, O, Prepared by impregnating aqueous solution of nitrate cobalt, dried at

120 °C for 4 h, calcined in the presence of air at 450 °C for 4 h, then

impregnating ammonium tetrathiomolybdate
2 CoySg-MoS,/y-Al, O, Prepared by impregnating aqueous solution of nitrate cobalt, dried at
120 °C for 4 h, calcined in the presence of air at 450 °C for 4 h, sulfided
in the presence of H,S/H, at 400 °C for 4 h, then impregnating
ammonium tetrathiomolybdate
Prepared by impregnating aqueous solution of nitrate cobalt, dried at

120 °C for 4 h, calcined in the presence of air at 450 °C for 4 h, reduced

3 Co-MoS, /y-Al, 0,

in the presence of H, at 400 °C for 4 h, then impregnating ammonium

tetrathiomolybdate
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Table 2 Effect of different Co species on activities of catalyst

Conversion of DBT (% )

ltem Catalysts
260 °C 280 °C
1 MoS,/y-AL O, 34 59
2 CoO-MoS,/y-Al, O, 62 85
3 CoySg-MoS, /y-Al, O, 69 90
4 Co-MoS, /y-Al, O, 78 99

Feedstock: 0.5% DBT in Naphthane, Catalyst: 1 mL.
Reaction conditions; p =3.0 MPa; LHSV =15 h™"; V(H,)/V(0il) =600: 1
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Fig. 1 XPS spectra of different catalysts
(a) Co-MoS,/y-Al,05; (b) CoySg-MoS,/y-Al,05; (¢) CoO-MoS,/y-Al, 0,
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Fig. 2 XRD patterns of Catalyst prepared
by the in-situ decomposition method
(a) y-AlL,0,; (b) Co-MoS,/y-Al,0;;
(¢) MoS,
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Fig.3 HRTEM images of sulfide catalyst by different way
(a): CoMo/y-Al,0y; (b): Co-MoS,/y-Al, 0,
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Table 3 The text results

Properties Feedstock CoMo/y-Al, O, Co-MoS,/y-Al, 0,
Density/g -+ mL ™' (20 °C) 0.875 0.859 0.855
Sulfur/pg - g~ 1237 37.8 8.3
Nitrogen/pg + g~ 711 89.7 50.0
Cetane number 34.1 37.4 39.1
Aromatics/v% 54.5 52.3 51.7
Alkenes/v% 14.8 4.0 3.6
Saturates /v% 30.7 43.7 44.7
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Table 4 stability test results

Reaction time (h)  Sulfur (pg - g_] ) Nitrogen (g - g_] )

200 8.3 50.0
400 7.7 53.4
600 10.2 51.1
800 12.1 65.8
1000 11.4 60.3
1100 9.8 56.6
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Study on Characterization and Hydrogenization Performance of
CoMoS/y-Al, O, Catalyst Prepared by In-situ
Decomposition Method

XIA Yuan-liang
( Heilongjiang Augusi-first Agriculture University, Daqing 163319, China)

Abstract: Ammonium tetrathiomolybdate solution was synthesized with ammonium molybdate and thioacetamide.
Firstly, the y-Al,O,support was impregnated with cobalt salt, then impregnated with ammonium tetrathiomolybdate
solution, the precursor loaded with cobalt and molybdenum salt was obtained. Studying the effect of different Cobalt
species on the activities of catalyst. The results indicated that the catalyst with metallic Cobalt had the best activity.
Then sulfide CoMoS/y-Al, O, hydrotreating catalyst was prepared with this precursor by in-situ decomposition meth-
od, and the catalyst was characterized by XRD, XPS and HRTEM techniques. Hydrotreating performance of the
catalyst was evaluated with FCC diesel oil. The results indicated that the interaction between active components and
v-Al, O, support was much weaker. The dispersion of MoS, on the catalyst surface was better, and the stacking de-
gree of MoS, was higher. Most MoS, presented in II type CoMoS active phase, and HDS performance of the sulfide
CoMoS/y-Al, O, hydrotreating catalyst was better than the catalyst that prepared by means of traditional method.
The result of 1100h on-run experiment indicated the stability of catalyst is good.

Key words: Ammonium tetrathiomolybdate ; CoMoS; in-situ decomposition; Hydrodesulfurization



