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CLAIMS 

 

1. A method for hydroprocessing a feedstock, comprising: 

 providing a reaction system with multiple catalyst stages, including at least one stage 

containing a catalyst formed from a precursor composition comprising a Group VIII metal, a 

Group VIB metal, and from about 10 wt.% to about 60 wt.% of an organic compound-based 

component formed from an organic complexing agent that is an organic acid that contains  

a —COOH functional group and at least one additional functional group selected from 

carboxylic acid -COOH, hydroxmate acid -NOH-C=O, hydroxo -OH, keto -C=O, amine  

-NH2, amide: -CO-NH2, imine : -CNOH, epoxy: =COC=, or thiol: -SH, the catalyst 

precursor composition having a surface area of 16 m2/g or less based on BET, and at least one 

additional catalyst stage is a hydroprocessing or hydrotreatment stage containing a different 

catalyst; and  

 either a. conducting a hydrocarbon feedstock through the at least one stage containing 

the catalyst formed from the precursor composition at hydrotreatment conditions, and 

conducting at least a portion of the hydrotreated feedstock through the at least one additional 

stage at second hydroprocessing conditions; or 

 b. conducting a hydrocarbon feedstock through the at least one additional stage 

containing the additional hydrotreatment catalyst at additional hydrotreatment conditions, and 

conducting at least a portion of the hydrotreated feedstock through the at least one stage 

containing a catalyst formed from the precursor composition at hydrotreatment conditions. 

 

2. The method of claim 1, wherein the Group VIII metal is nickel or cobalt, and the 

Group VIB metal is molybdenum or tungsten. 

 

3. The method of claim 1, wherein the catalyst formed from the precursor composition is 

a bulk metallic catalyst formed from a catalyst precursor composition having a surface area of 

less than 10 m2/g. 

 

4. The method of claim 1, wherein the catalyst formed from the precursor composition 

further comprises a transition metal different from the Group VIB metal and the Group VIII 

metal. 
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5. The method of any one of claims 1 to 4, wherein hydrotreatment conditions include a 

temperature of from 250° to 450°C, hydrogen pressure of from 5 to 250 bar, liquid hourly 

space velocities of from 0.1 to 10 h-1, and hydrogen treat gas rates of from 90 to 1780 m3/m3 

(500 to 10000 SCF/B). 

 

6. The method of any one of claims 1 to 4 wherein the hydrocarbon feedstock is a 

distillate having a boiling range from 290°C to 600°C and contains at least 10 wppm nitrogen 

and a sulfur content ranging from 0.1 wt.% to 3 wt.%. 

 

7. The method of claim 6 wherein the hydroprocessing is selected from the group 

consisting of hydrogenation of unsaturates, hydrodearomatization, catalytic dewaxing, 

hydroisomerization, and ring opening. 

 

8. The method of claim 6, wherein the hydroprocessing is hydrogenation of unsaturates 

or hydrodearomatization and the hydroprocessing conditions include a temperature from 

40°C to 400°C, a pressure from 100 psig to 3,000 psig, and a liquid hourly space velocity 

(LHSV) of from 0.3 V/V/Hr. to 2 V/V/Hr. 

 

9. The method of claim 6, wherein the hydroprocessing is catalytic dewaxing or 

hydroisomerization and the hydroprocessing conditions include a temperature from 200°C to 

500°C, a pressure from 50 psig to 3,000 psig, and a liquid hourly space velocity (LHSV) of 

from 0.1 V/V/Hr. to 10 V/V/Hr. 

 

10. The method of claim 1 wherein the hydrocarbon feedstock is conducted through the at 

least one stage containing the catalyst formed from the precursor composition at 

hydrotreatment conditions, and at least a portion of the hydrotreated feedstock is conducted 

through at least one hydrocracking stage at hydrocracking conditions. 

 

11. The method of claim 10 wherein the hydrocarbon feedstock is a distillate having a 

boiling range from 220°C to 600°C and contains at least 10 wppm nitrogen and a sulfur 

content ranging from 0.1 wt.% to 3 wt.%. 
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12. The method of claim 11, wherein the hydrocracking conditions include a temperature 

from 200° to 425°C, pressure of 200 psig to 3,000 psig, and liquid hourly space velocity from 

0.5 to 10 V/V/Hr. 

 

13. The method of claim 1, wherein the hydrocarbon feedstock is a distillate having a 

boiling range from 140°C to 360°C and contains at least 10 wppm nitrogen and a sulfur 

content ranging from 0.1 wt.% to 3 wt.%. 

 

14. The method of claim 13, wherein the additional hydrotreatment conditions include a 

temperature of from 250° to 450°C, hydrogen pressure of from 5 to 250 bar, liquid hourly 

space velocities of from 0.1 to 10 h-1, and hydrogen treat gas rates of from 90 to 1780 m3/m3 

(500 to 10000 SCF/B). 

 

15. The method of claim 1, wherein the catalyst formed from the precursor composition is 

a supported catalyst. 


