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• Multi-scale and multi-physics numerical modeling of coupled 

reactive transport subsurface processes 
• Molecular simulation
• Lattice Boltzmann (LB) methods and simulation 
• Finite element/finite difference methods
• Upscaling processes

• One example – Permeability estimation for shales (SPE 181689)
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Guan Qin’s Research Applications
Molecular Simulation on Multi-functional 
Proppant for CO2 Sequestration
Fuel Vol 249, 2019, Vol 292, 2021

Molecular Simulation on CO2/CH4
Exchange in Hydrates
SPE 195457

LB Simulation for Estimating Hydrate 
Permeability and Capillary Pressure
SPE 209395 

Reactive Transport Modeling of 
Matrix Acidizing Stimulation
SPE 199262

Reactive Transport Modeling of 
Dissolution Processes in 
Carboante Formation
SPE 185845


