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Nano EOR – Highlights

• Synthesized three types of nanofluids in UND lab
- Silica nanofluid
- Polymer nanofluid
- Silicon Quantum Dots (SiQDs) nanofluid

• Conducted surface modification on commercial
nanoparticles (NPs)
- SiNPs modified by GLYMO and zwitterionic surfactant
- SiNPs modified by nonionic surfactant

• Static adsorption of surfactants on Bakken samples

• Experimental and numerical studies of spontaneous
imbibition in Bakken samples

• Molecular dynamics simulation and numerical simulation
studies of NPs and/or Surfactants
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Silica Quantum Dots (SiQDs) Nanofluid for EOR

Schematic diagram of the designed nanofluid. (A) APTES. (B) SiQDs. (C) SiQDs-augmented surfactant nano-
composite. (D) Nano-fluid prepared by synthetic brine. (E) The application of the nano-fluid on Bakken
formation to recover oil.

Research Results
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Silica Quantum Dots (SiQDs) Nanofluid for EOR

Characterization of SiQDs. (A) TEM image of SiQDs; (B) SiQDs size distribution based on the
DLS method 

Research Results
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Silica Quantum Dots (SiQDs) Nanofluid for EOR

Spontaneous imbibition experiments  on Bakken cores at 80 °C.

Research Results

Spontaneous  imbibition 
experiment

25.72%OOIP

12.33%OOIP

8.68%OOIP

18.23%OOIP
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Silica Quantum Dots (SiQDs) Nanofluid for EOR

Oil recovery of coreflooding on Bakken cores at 80 °C.

Research Results

~21%OOIP

27.74%OOIP

37.15%OOIP
41.98%OOIP

30.28%OOIP
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 SiQDs nanofluid yielded 25.72 %OOIP recovery in spontaneous

imbibition, which was 7.49 %OOIP higher than that of the surfactant

(betaine) imbibition test.

 A total recovery of 41.98 %OOIP by SiQDs nanofluid in core flooding

test was achieved. The result was 9.13 %OOIP higher than the

surfactant flooding.

 This project lays a solid foundation for the further nano EOR technology

development and transfer.

Conclusions

8



Budget

4 months (May 1-
Aug. 31, 2020), 

NDIC
EXPENSES, Personnel Salary Benefits
Hui Pu, PI 27,533 6,883
Research assistants 16,000
Subtotal salary and
benefits

43,533 6,883

Total $50,417

EXPENSES,
Nonpersonnel
Supply/Materials 4,804

Travel, Conferences 0

Total Nonpersonnel 4,804
Total Direct Expenses 55,221

F&A 0
TOTAL EXPENSES $55,221

Petroleum Engineering Chemistry

Total: $87,859

4 months (May 1-
Aug. 31, 2020), 

NDIC
EXPENSES, Personnel Salary Benefits
Julia Zhao, Co-PI 23,450 4,690
Research assistant 3,670 30
Subtotal salary and
benefits

27,120 4,720

Total $31,840

EXPENSES,
Nonpersonnel
Office supplies 798
Total Nonpersonnel 798
Total Direct Expenses 32,638
F&A 0
TOTAL EXPENSES $32,638
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—Conference Papers
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—Presentations
1. Chuncheng Li presented “Nanoparticle-Surfactant Flooding Driven Oil-Detachment in Calcite

Nanochannels: A Molecular Dynamics Simulation Study” at The Bakken Conference & Expo,
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Patent

Yanxia Zhou, Xu Wu, Hui Pu, Julia Xiaojun Zhao. Quantum

Dots based Nanofluid for Enhanced Oil Recovery in Tight Oil

Reservoir. Application filed on December 31,2019.
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• Funding

• Bakken core samples
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Thank You!
Questions? 
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