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CLAIMS: 

What is Claimed is: 

 

1. A hydrocarbon conversion process comprising: 

(a) hydroprocessing a feedstock comprising pyrolysis tar in a first 5 

hydroprocessing zone by contacting the feedstock with at least one 

hydroprocessing catalyst in the presence of a utility fluid and molecular 

hydrogen under catalytic hydroprocessing conditions to convert at least a 

portion of the feedstock to a first hydroprocessed product; 

(b) separating the first hydroprocessed product in one or more separation stages 10 

to form:  

(i) an overhead stream comprising ≥ about 1.0 wt % of the first 

hydroprocessed product; 

(ii) a mid-cut stream comprising ≥ about 20 wt % of the first 

hydroprocessed product and having a having a boiling point 15 

distribution from about 120°C to about 480°C as measured 

according to ASTM D7500; and  

(iii) a bottoms stream comprising ≥ about 10 wt % of the first 

hydroprocessed product;  

(c) recycling at least a portion of the mid-cut stream for use as the utility fluid 20 

in the first hydroprocessing zone; and 

(d) hydroprocessing at least a portion of the bottoms stream in a second 

hydroprocessing zone by contacting the bottoms stream with at least one 

hydroprocessing catalyst in the presence of molecular hydrogen under catalytic 

hydroprocessing conditions to convert at least a portion of the bottoms stream 25 

to a second hydroprocessed product, wherein the at least a portion of the 

bottoms stream is hydroprocessed in the second hydroprocessing zone in the 

absence of any utility fluid. 

 

2. The process of claim 1, where the second hydroprocessed product has one or 30 

more of i) a sulfur content 1.5 wt % or less, based on the weight of the second 

hydroprocessed product, ii) a viscosity of 30 cSt at 50°C or less, and iii) a 

density at 15°C of ≤ 1.00 g/cm3. 
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3. The process of claim 1, further comprising: 

 pyrolyzing a pyrolysis feedstock comprising ≥ about 10 wt % of a 

hydrocarbon based on the weight of the pyrolysis feedstock to produce a 

pyrolysis effluent comprising tar and ≥ about 1.0 wt % of C2 unsaturates, based 

on the weight of the pyrolysis effluent; and 5 

separating at least a portion of the tar from the pyrolysis effluent to 

produce the hydroprocessing feedstock, wherein the hydroprocessing feedstock 

comprises ≥ about 90 wt % of  any molecules having an atmospheric boiling 

point of ≥ about 290°C contained in the pyrolysis effluent. 

 10 

4. The process of claim 3, wherein the tar comprises: 

(i) ≥ about 10 wt % of molecules having an atmospheric boiling point 

≥ about 565°C that are not asphaltenes, based on the weight of 

the tar; and 

(ii) ≤ about 1.0 x 103 ppmw metals, based on the weight of the tar. 15 

 

5. The process of claim 3, wherein the hydrocarbon in the pyrolysis feedstock 

comprises one or more of naphtha, gas oil, vacuum gas oil, waxy residues, 

atmospheric residues, residue admixtures, or crude oil. 

 20 

6. The process of  claim 1, wherein the pyrolysis tar comprises one or more of 

steam-cracker tar, coal pyrolysis tar, and biomass pyrolysis tar. 

 

7. The process of  claim 1 further comprising heating the feedstock before 

hydroprocessing of the feedstock in the first hydroprocessing zone. 25 

 

8. The process of  claim 1, wherein: 

the overhead stream comprises from about 1.0 wt % to about 20 wt % 

of the first hydroprocessed product; 

the mid-cut stream comprises from about 20 wt % to about 70 wt % of 30 

the first hydroprocessed product; and  

the bottoms stream comprises from about  20 wt % to about 60 wt % of 

the first hydroprocessed product.. 
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9. The process of  claim 1, wherein ≥ 30 wt % of the mid-cut stream, based on the 

weight of the mid-cut stream, is recycled for use as the utility fluid in the first 

hydroprocessing zone.  

 

10. The process of  claim 1, wherein the mid-cut stream has a solubility blending 5 

number (SBN) of ≥ about 100. 

 

11. The process of  claim 1, wherein the feedstock has a solubility blending number 

(SBN) of ≥ about 140. 

 10 

12. The process of  claim 1, wherein the pyrolysis tar has an insolubility number 

(IN) of ≥ about 80. 

 

13. The process of  claim 1 , wherein a mixture of the pyrolysis tar and the mid-cut 

stream has a solubility blending number (SBN) that is at least 20 points > an 15 

insolubility number (IN) of the pyrolysis tar. 

 

14. The process of  claim 1, wherein, prior to production of the mid-cut stream, the 

utility fluid comprises a supplemental utility fluid comprising aromatic and non-

aromatic ring compounds and has an ASTM D86 10% distillation point ≥ about 20 

60°C and a 90% distillation point ≤ about 350°C.  

 

15. The process of - claim 1, wherein the temperature in the first hydroprocessing 

zone is about 200°C to about 450°C, and the temperature in the second 

hydroprocessing zone is about 300°C to about 450°C. 25 

 

16. The process of  claim 1, wherein the catalytic hydroprocessing conditions in the 

first hydroprocessing zone and the second hydroprocessing zone comprise a 

pressure of about 600 psig to about 1900 psig. 

 30 

17. The process of  claim 1, wherein the weight hourly space velocity (WHSV) of 

the feedstock through the first hydroprocessing zone and/or the bottoms stream 

through the second hydroprocessing zone is about 0.5 hr-1 to about 4.0 hr-1. 
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18. The process of  claim 1, further comprising blending at least a portion of the 

overhead stream with the second hydroprocessed product. 

 

19. The process of claim 1, wherein the second hydroprocessed product has a 

density at 15°C of ≤ 1.00 g/cm3. 5 

 

20. The process of claim 1, wherein the pyrolysis tar has an insolubility number 

(IN) of 110 to 135, a solubility blending number (SBN) of 180 to 240, and a C7 

insolubles content of 30 wt % to 50 wt %, and wherein a mixture of the pyrolysis 

tar and the mid-cut stream has a solubility blending number (SBN) that is at 10 

least 20 points > the insolubility number (IN) of the pyrolysis tar. 


