Models of physical non-
equilibrium
(mass transfer) processes in
structured porous media

Tim Scheibe, PNNL

Pacific Northwest
OAK RIDGE NATIONAL LABORATORY Netone| Lahnratury

U. S. DEPARTMENT OF ENERGY THE UNIVERSITY OF ALABAMA G n,” y Hat "i'E i



Two Scales of Interest

» Transfer between multiple pore domains within an
REV

» Transfer between discrete hydrofacies in a
geologically heterogeneous system
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Fractured Saprolite
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Structured Porous Media
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Model Approach

» Multiple Pore Region (MPR) model
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Example Simulation
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Alternative Approach

» Treat multiple pore domains
using surrogate “species” R —2. (C.-C
and treat mass transfer as 2 =6,(C, =Cy)
a kinetic reaction

» Can use existing reactive
transport codes (e.qg.
HBGC)

Show example (push-pull) with three different transfer rates
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Tracer Interpretation

» Gravel layer dominates flow Fw212

» Mass transfer gravel <>
fill and gravel €<-> saprolite
IS a significant process
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Modified Hypothesis
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Continuum Approach

» Treat as enhanced vertical “diffusion” or
“dispersion” (may require code modification to
account for full dispersion tensor)

Show example using HBGC
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Discrete (Particle) Approach

» Simulate solute transport using random-walk
equivalent of advection-dispersion model

» Simulate mass transfer using transition
probabilities
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Advection

r = sqrt[(x- X,)? + (Y- Yu)?]
dr = QAt /2nrB6
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Mass Transfer
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Transfer Probabilities
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Example Run
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