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CLAIMS 

 

1. A process for treating pyrolysis gasoline comprising:  

 providing a first stage di-olefin reactor [18] that includes a first catalyst bed [18A], a 

second catalyst bed [18B],and an intercooler [19] sandwiched between the first and the 

second catalyst bed [18A, 18B], wherein the first catalyst bed [18A], the second catalyst bed 

[18B] and the intercooler are  housed within the reactor [18], wherein the intercooler [19] is 

configured in such a manner that it keeps the average first and second catalyst beds [18A, 

18B] temperature at 70°C to 90°C at the start-of run (SOR) and at 110°C to 130°C at the 

end-of-run (EOR);  

 introducing a pyrolysis gasoline stream [10] to the first catalyst bed [18A] of the first 

stage di-olefin reactor [18];  

 providing interstage cooling by the intercooler [19] to the pyrolysis gasoline stream 

between the first and second catalyst beds [18A, 18B] of the first stage di-olefin reactor [18];  

 splitting a hydrogen stream in the vapor phase into a first hydrogen stream [16A], a 

second hydrogen stream [16B], and a third hydrogen stream [16C];  

 routing the first hydrogen stream [16A] to the first bed [18A] of the first stage di-olefin 

reactor [18];   

 routing the second hydrogen stream [16B] to the second bed [18B] of the first stage 

di-olefin reactor [18] through the intercooler [19] and without having the second hydrogen 

stream [16B] pass through the first bed [18A] of the first stage di-olefin reactor [18]; 

 routing at least a portion of an effluent stream [22, 26] from the second catalyst bed 

[18B] of the first stage di-olefin reactor [18] to a location upstream  of the first catalyst bed 

[18A] of the first stage di-olefin reactor [18], such that the effluent stream [22,26] is 

configured to be combined with the pyrolysis gasoline stream [10]. 

 

2. The process according to Claim 1, wherein the routing of the second hydrogen 

stream [16B] to the second bed [18B] of the first stage di-olefin reactor [18] is performed 

upstream of the step of providing interstage  cooling by the intercooler [19] to the pyrolysis 

gasoline stream between the first and second catalyst beds [18A, 18B] of the first stage di-

olefin reactor [18].  
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3. The process according to Claim 1, further comprising:  

 performing a fractionation process [20] on at least a portion of the effluent stream 

[22,28] from the second catalyst bed [18B] of the first stage di-olefin reactor [18A], wherein 

the effluent stream is in vapor phase during the fractionation process;  

 after performing the fractionation process [20], splitting the resultant stream [42] into 

a first resultant stream [44A] and a second resultant stream [44B];  

 vaporizing the first resultant stream [44A] and the second resultant stream [44B]; and  

 introducing the third hydrogen stream [16C] directly to the vaporized first and second 

resultant streams [44A, 44B] before routing the first resultant stream [44A, 45] to a first 

portion of a second stage hydrotreating reactor [46] and routing the second resultant stream 

[44B] to a second portion of the second stage hydrotreating reactor [46]. 

 

4. The process according to Claim 3, wherein the fractionation process [20] comprises 

the following steps that are performed prior to the step of splitting the resultant stream [42] 

into a first resultant stream [44A] and a second resultant stream [44B]: 

 routing the portion of the effluent stream [22,28] upon which the fractionation process 

is being performed through a depentanizer column [30]; and  

 routing a resultant liquid stream [36] from the depentanizer column [30] to a rerun 

column [38]. 

 

5. The process according to Claim 3, wherein the fractionation process [20] comprises 

the following steps that are performed prior to the step of splitting the resultant stream [42] 

into a first resultant stream [44A] and a second resultant stream [44B]:  

 routing the portion of the effluent stream [22,28] upon which the fractionation process 

[20] is being performed to a first stage effluent drum [24];  

 routing a resultant stream [28] from the first stage effluent drum [24] to a 

depentanizer column [30]; and  
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 routing a resultant liquid stream [36] from the depentanizer column [30] to a rerun 

column [38].  

6. The process according to Claim 3, further comprising:  

 routing a liquid phase effluent stream [48] from the second stage hydrotreating 

reactor [46] to a separator [50];  

 routing a liquid phase effluent stream [52] from the separator [50] to a stripper [58]; 

and  

 obtaining a resultant stream [62] including C6 to C9 hydrocarbons from the stripper 

[58].  

 

7. The process according to Claim 3, further comprising:  

 performing a reaction within the second stage hydrotreating reactor [46] under 

conditions such that all effluent [48] from the second stage hydrotreating  reactor is in liquid 

phase.  

 


