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Presulfidation of CoMo and NiMoP Catalysts by Ammonium Thiosulfate
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Abstract: Ammonium thiosulfate (NH4),S,0s3) was used as a sulfiding agent for presulfiding CoMo and NiMoP catalysts. The effect of the
amount of (NH4)>S,05 on hydrodesulfurization (HDS) activity was investigated. For the CoMo series, the use of a proper amount of
(NH4),S,05 gave a higher HDS activity than when the catalyst was sulfided by H,S. SO4* formed during presulfidation modified the ALO;
support and decreased the interaction between the active phase and support, and the activity was enhanced. However, a smaller amount of
(NH4),2S,05 used for the presulfidation would result in insufficient sulfidation, while a larger amount of (NH4),S,0; increased the particle
size of the active phases, and both were harmful to HDS activity. For the NiMoP series, the presulfided catalysts were less active than those

sulfided by H,S. This was ascribed to the high metal content and the addition of P to the catalyst.
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Fig. 1. XRD patterns of CoMo, NiMoP, and their presulfided catalysts.
(1) CoMo; (2) CoMoS1.4; (3) NiMoP; (4) NiMoPS1.8. For the presul-
fided catalysts, the number after the catalyst name is the ratio of the
amount of impregnated S to the amount of S needed for sulfidation of
active metals.
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Fig. 2. Effect of the (NH,4),S,0; impregnation time on the thiophene
hydrodesulfurization (HDS) activity of presulfided catalyst CoM0S2.7.
(1) 10 min; (2) 240 min. Reaction conditions: ¢ = 260 °C, p = 1.0 MPa,
V(H,)/V(oil) = 200, LHSV =6.0 h ",
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Table 1 Thiophene HDS activity of the catalysts

(NH4),S,05/catalyst Thiophene
Catalyst . .
ratio (%) conversion (%)

CoMoS0.7 12.5 752
CoMoS1.4 25.0 87.2
CoMoS1.6 375 76.9
CoMoS2.7 50.0 71.2
CoMoS3.3 75.0 70.5
CoMo-no sulfiding — 36.7
CoMo-H,S sulfiding — 85.7
NiMoPS0.4 12.5 61.0
NiMoPS0.9 25.0 92.5
NiMoPS1.3 375 95.1
NiMoPS1.8 50.0 98.4
NiMoPS2.6 75.0 98.3
NiMoP-no sulfiding — 55.4
NiMoP-H,S sulfiding — 99.7

Reaction conditions: ¢ = 260 °C, p = 1.0 MPa, V(H,)/V(oil) = 200,
LHSV=6.0h".
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