Low field NMR Reveals various Pore-Scale Carbonate Dissolution patterns
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Numerical Simution Framwork

a Pore-scale reactive transport simulation (RTM) b Pore-scale carbonate dissolution regimes

Backgound and Motivation

Why dissolution pattern matters ???
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critical factor in both geological and industrial
processes.
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CT Scanning
(Ex-situ Analysis)

P,T, Stress

Disrupts In-situ
Conditions

Despite its importance, the direct
visualization of dissolution
transitions remains challenging in
practical engineering.
Conventional CT methods disrupt
in-situ conditions and require
significant labor.

What we do ???

Direct Visualization Altered
Challengil I Sample State

Nuclear Magnetic Resonance (NMR) is a cost-effective, non-invasive
technology with a unique sensitivity to water, which is able to characterize
the pore size and fluid exchange in porus media.
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Figure 1 Modeling framework integrates reactive transport and NMR simulations to elucidate the mechanisms and spatiotemporal dynamics of carbonate dissolution.
® Face dissolution: Reactants are rapidly consumed near the inlet because diffusion dominates over advection.

® Wormholing: As advection strengthens, reactants preferentially invade and continuously widen initial high-permeability pathways.

® Channeling: Strong advection promotes localized dissolution enlarging pathways, drawing in even more reactant into branching pathways.
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