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Shell ICP – Shale Oil Refining

Vijay Nair, Robert Ryan, Guus Roes 



Basis for ICP Shale Oil Refining Assessment
– MDP[s] Field Pilot Production



ICP Shale Oil Assessment Program



ICP Shale Oil - Characteristics



ICP Shale Oil - Characteristics

Gasoil from ICP more paraffinic than 
from bitumen



ICP Sour Gas & Water - Processing

• Water washing of ICP Gas to remove/dilute corrosive 
salts

• Sour water contains H2S, CO2 and NH3

– 2-stage sour water stripping

• Treatment of stripped water to discharge 

– Removal of contaminants (metals, phenols, salts)



ICP Shale Oil Processing – General Flowscheme 1



ICP Shale Oil - Processing

• Raw shale oil has a tendency to foul because of particulates and
di-olefinic species  

• C3 & C4 olefins from ICP shale gas can be alkylated to produce 
high octane gasoline

• Paraffinic shale oil naphtha can produce low octane reformate or 
be used as chemical feedstock after hydrotreating 

• H2 in ICP shale gas can be recovered for hydroprocessing 
demand

• Paraffinic shale oil Middle Distillates make excellent jet & diesel

• Paraffinic shale oil vacuum gasoil can be subjected to various 
conversion processes, e.g. Cat Cracking, Hydrocracking, or used 
for the production of Lower Olefins or Base Oil/Bitumen



ICP Shale Oil Processing – General Flowscheme 2



Shale Oil Product - JP-8 Jet Fuel

Courtesy of DoD



Shale Oil Product - JP-8 Jet Fuel

Courtesy of DoD



Shale Oil Product - ULSD

Courtesy of NREL



Conclusion

Conventional refining, with some modifications, 
can upgrade ICP Shale Oil to Marketable 
Products




