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Project Overview:
• Executive Summary: This project aims to develop a new class of 

nanoparticles that can be applied to mitigate and remediate asphaltene 
deposition in the near wellbore region. In this 1-year core project, we will 
utilize iron oxide nanoparticles (NPs) coated with a EO/PO block 
copolymer that can prevent asphaltene aggregation onto rock/mineral 
surfaces. Development Work Already Completed: These NPs are very 
stable in high salinity brines and high temperatures over several months 
allowing them to be used for a wide variety of field conditions without 
precipitation. 

Business Case / Impact:
Asphaltene fouling at near-well bore region is difficult to remediate due to the large 
quantity of solvent needed and significant loss of production. If the proposed 
project generates a new squeeze treatment, significant savings will be realized.
Objective:
• Task:  Determine the effectiveness of the NPs on a variety of surfaces using 

microfluidic channels.  This includes determining the minimum PPM needed and 
estimate a cost of remediation.  Then sandpack experiments will be conducted.

• Solutions Provided by Project:  A new squeeze treatment to reduce solvent 
usage.

• Phase Gated Goals: (i) concentration of NPs needed (6 months), (ii) 
evaluation of squeeze flow in a porous media microfluidic device (6 
months)

Schedule

Start Date End Date Budget

Asphaltene mitigation using ”Hairy” nanoparticles in 22% TDS brine 
and 80oC stable for 1 month studied in microfluidics

1 2 3 4 5 6 7 8 9

Initiation Concept Proof of Concept Integration Demonstration Prototype Pre-production Production Field Proven
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Impact of Technology:
a)Summary: This proposal aims to characterize how nanoparticles can 
be deposited via a squeeze flow injection scheme to inhibit asphaltene 
deposition within the near-well bore region.
b) Reference Case: Without adequate inhibitors, the flow paths to the 
well-bore become plugged.  This leads to formation damage and 
requires expensive remediation technologies. 
c)INVESTMENT Case: If the proposed nanoparticles illustrate 
successful asphaltene inhibition, then operators can significantly 
reduce solvent transport and usage and downtime associated with 
asphaltene deposition in offshore fields.
d)PROJECT value: The projected value for preventing plugging and 
damage to offshore wells can be $2MM. 
e)The assumptions stated above are based on current operations in 
the Gulf of Mexico. 

Opportunity Cost to Develop Technology:
The nanoparticles are ready to be deployed and they are in TRL 
3.  In this proposal, we would like to examine the integration 
(rock mineralogy and oil properties) and demonstration in a 
sandpack system to move the technology to TRL 5. There will 
be a stage gate in 6 months to identify the optimal 
concentration of particles needed.  The second stage gate will 
be to demonstrate asphaltene inhibition in a sand pack system.
If this 1-year project is successful, then the technology can be 
considered for a prototype core flood with a squeeze flow injection 
scheme in a follow up project.  

Global Technology Impact: Preliminary Data & Case 
Studies:
• The nanoparticles have been synthesized and are stable in 

high salinity brines.  This proposal will demonstrate under 
what conditions (rock mineral, soak times, particle 
concentration) required to successfully inhibit asphaltene 
deposition. Tasks include using microfluidic channels to 
visualize deposition and conducting sandpack experiments. 
Phase Gated Goals: (i) concentration of NPs needed (6 
months), (ii) evaluation of squeeze flow in a porous 
media microfluidic device (6 months)

Barriers limiting technology integration:
• Project Overview:

• The overall aim of this proposal is to inhibit asphaltene 
deposits removal using nanoparticle formulations, and 
compare the efficiency of the hairy nanoparticle inhibitor. 
Preliminary results with the nanoparticles have shown them 
to be stable for high salinity reservoirs.

• Business Impact:
• Current Available Technology: Solvent wash
• Current Supply Chain: Nanoparticles are synthesized in 

house but we would look into asking a supplier to produce 
them in large quantities.

• Project Risk:
• Budget: 1-year @ $100K, Biswal laboratory at Rice 

University has the necessary equipment to carry out the 
proposed project.
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