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Table 1 Effect of incorporation method of third component on the structure of supports

Incorporation Specific surface area Pore volume Average pore diameter Crystal size
method /(m* - g™) /(mL-g") /nm /nm
Alumina 301.5 0.83 11.01 2.8
Incorporation SiO, 376.7 0.82 8.67 2.9
Method 1 345.2 0.84 9.78 3.4
Method 2 391.9 0.87 8.94 3.5
Method 3 339.7 0.73 8.58 2.2
Method 4 396.4 1.00 10.09 3.0
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Fig. 1 NH;-TPD profiles of sulfide catalyst
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Table 2 Effect of incorporation third component on the structure of supports

Structure of supports

Acidity of supports

Incorporation  Specific surface area Pore volume Average pore diameter Peak temperature Total acidity

/(m® - g™") /(mL-g") /nm /C /(mmol + g™")
C:z;ﬁi:it 376.7 0.82 8.67 227.5 5.75
B,0,, 2% 410.9 0.91 8.89 236.2 7.26
B,0;, 4% 435.9 0.91 8.40 236.5 8.78
B,0;, 8% 442.0 0.94 8.52 236.4 9.41
B,0;, 10% 454.1 0.97 8.56 237.1 11.03
7x0,, 2% 380.9 0.96 10.06 239.8 8.31
7x0,, 4% 396.4 1.00 10.09 240.6 9.83
7x0,, 8% 403.1 1.02 10.12 240. 1 10.46
7x0,, 10% 386.3 0.81 8.45 239.5 11.53
P,0;, 2% 353.2 0.81 92.3 232.2 6.65
P,0;, 4% 351.2 0.80 91.7 232.8 8.12
P,0;, 6% 360.7 0.78 86.8 233.1 9.30
P,0s, 8% 373.8 0.75 82.1 233.4 9.78
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Table 3 Physico-chemical properties of the catalysts

Metal content

Catalyst Supporter

MoO, NiO
S-1 Incorporation SiO, 20.0 4.1
) Incorporation Si0, and 8% Zr0, 19.8 3.7
S-3 Incorporation Si0, and 4% P, 0, 19.6 3.8
S—4 IncorporationSiO, and 8% B,0, 20.2 3.6

R4 FEHEH FHRUBELT XPS £]
Table 4  XPS results of Sulfided Catalysts containing Ni and
Mo with the different supporter

Catalyst Ny/ Ny Nyi/ Ny
S-1 10.8 2.0
S-2 16.9 4.4
S-3 10.6 2.8
S-4 12. 1 2.9
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Fig.2 HRTEM images of sulfide catalyst
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Table 5 Average number of layers and average slab

length of MoS, stacks

Catalyst  Average number of layers Average slab length/nm
S-1 5.75 9.8
S-2 4.42 6.4
S-3 4.18 9.3
S-4 4.21 8.4
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Table 6 Comparison of the activity of hydrodesulfurization on some catalysts

Metal content/%

Catalyst

The second atmospheric distillation sideline

The third atmospheric distillation sideline

MoO, NiO w(Sulfur)/(pg - g™") w(Sulfur)/(pg - g™")
S-1 20.0 4.1 12.3 39.6
S-2 19.8 3.7 6.2 14.3
S-3 19.6 3.8 20.4 52.1
S—4 20.2 3.6 18.2 44.0
A-1 25.4 4.0 25.0 63.3
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Support and its Promoter Effecting on Performance
of the Sulfided Catalysts

XU Li-ming, GAO Yu-lan, PENG Shao-zhong, WANG Ji-feng

( Fushun Research Institute of Petroleum and Petrochemicals, SINOPEC , Fushun Liaoning 113001, China)

Abstract; The article reveals the function of Zr, B and P as a third component added on the support of silica-alu-

mina, and the ways of introduction of the third component effecting on the properties of the support. The results

shows that introducing Zr in chelating ways on the support is the best, because it can make the active metals dis-

persed well on the surface of the catalyst, and can also produce superior mutual reactions between the support and

active metal, which brings about better activities.

Key words: sulfided catalyst; support; mutual reaction; hydrotreating



