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CLAIMS 

1. A process for producing blown asphalt, the process comprising the steps of:

mixing a heated hydrocarbon stream and a supercritical water in a mixer to produce a

mixed stream, where the heated hydrocarbon stream has a temperature less than the temperature 

of the critical temperature of water and a pressure between 23 MPa and 35 MPa, where the 

supercritical water has a temperature between the critical temperature of water and 600 deg C 

and a pressure of 23 MPa to 35 MPa, where the mixed stream comprises water and hydrocarbons 

having an asphaltene fraction;  

introducing the mixed stream to a supercritical water reactor;  

operating the supercritical water reactor at a reaction temperature and a reaction pressure 

for a residence time to produce a reactor effluent;  

introducing the reactor effluent to a cooler;  

reducing the temperature of the reactor effluent in the cooler to produce a cooled effluent;  

feeding the cooled effluent through a depressurizing device to produce a depressurized 

stream;  

introducing the depressurized stream to a flash drum;  

separating the depressurized stream in the flash drum to produce a light fraction stream 

and a heavy fraction stream, where the light fraction stream contains light hydrocarbons and 

water, where the heavy fraction stream contains a maltene fraction, an asphaltene fraction, and 

water;  

introducing the heavy fraction stream to a storage tank, the storage tank configured to 

store the heavy fraction stream;  

withdrawing an oxidizing reactor feed from the storage tank;  

introducing the oxidizing reactor feed to an oxidation reactor; 

introducing an oxygen source to the oxidation reactor, where the oxidation source 

comprises molecular oxygen; and   

operating the oxidation reactor at an oxidation temperature and an oxidation pressure to 

produce a product effluent, where the product effluent comprises an oxidized asphaltene fraction.  

2. The process of claim 1, further comprising the steps of:

introducing a hydrocarbon feedstock to a feedstock pump;
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increasing a pressure of the hydrocarbon feedstock to produce a pressurized feedstock;  

introducing the pressurized feedstock to a feedstock exchanger;  

increasing the temperature of the pressurized feedstock to produce the heated 

hydrocarbon stream;  

introducing a water feed to a water pump;  

increasing a pressure of the water feed to produce a pressurized water;  

introducing the pressurized water to a water heater; and 

increasing the temperature of the pressurized water to produce the supercritical water.  

3. The process of claim 1, further comprising the steps of:

introducing the light fraction stream to a lights cooler;

reducing the temperature of the light fraction stream in the lights cooler to produce a

cooled light fraction;  

introducing the cooled light fraction to a vapor separator;  

separating the cooled light fraction in the vapor separator to produce a vapor stream and a 

liquid stream;  

introducing the liquid stream into an oil separator; and 

separating the liquid stream in the oil separator to produce an upgraded hydrocarbon 

stream and a water stream, where the upgraded hydrocarbon stream comprises upgraded 

hydrocarbons. 

4. The process of claim 1, further comprising the steps of:

introducing the heavy fraction stream to a solvent deasphalting unit prior to the step of

introducing the heavy fraction stream to the storage tank;  

separating the heavy fraction stream in the solvent deasphalting unit to produce an 

asphaltene stream and a maltene stream;  

introducing the asphaltene stream to the storage tank; 

withdrawing a reactor feed from the storage tank; and 

introducing the reactor feed to the oxidation reactor at an oxidation temperature and an 

oxidation pressure to produce an asphaltene product, where the asphaltene product comprises an 

oxidized asphaltene fraction.   

5. The process of claim 1, where a hydrocarbon feedstock of the heated hydrocarbon

feedstock is selected from the group consisting of whole range crude oil, reduced crude oil,
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atmospheric distillates, atmospheric residue, vacuum distillates, vacuum residue, cracked product 

streams, produced oils, decanted oil, heavy hydrocarbon streams from an ethylene plant, 

liquefied coal, biomaterial-derivatives and combinations thereof.   

6. The process of claim 1, where a ratio of the volumetric flow rate of the heated

hydrocarbon stream to the volumetric flow rate of supercritical water is between 1:10 and 10:1 at

SATP.

7. The process of claim 1, where the reaction temperature is greater than the critical

temperature of water, the reaction pressure is between 23 MPa and 35 MPa, and the residence

time is between 5 seconds and 30 minutes.

8. The process of claim 1, where the oxidation reactor is a semi-batch reactor.

9. The process of claim 1, where the oxidation temperature is between 150 deg C and 300

deg C, the oxidation pressure is between 1 psig and 100 psig, and the reaction time is between 10

minutes and 240 minutes.
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