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Monte Carlo Simulation of Diffusion and Adsorption Processes
in Porous Media

Hidenori SHITAMOTO and Takashi NAGATANI

A Monte Carlo method is presented to simulate the diffusion process with adsorption in porous
media. The result of Monte Carlo simulation is compared with that of the difference equation
method. It is shown that the Monte Carlo method is more efficient than the difference equation
method. The effect of configuration of the adsorption particles upon the total concentration of
molecules is investigated by the use of the Monte Carlo method. It is found that the configuration of
the adsorption particles has an important effect on the diffusion and adsorption processes. Also, the
effect of the adsorption rate upon the total concentration is studied.
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Fig. 3 Multiparticle Monte Carlo method
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Fig.4 Calculation domain and adsorbent particles
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Fig. 5 Total concentration vs. time step
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Fig. 7 Effect of adsorption probability (P, ) on
total concentration
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Fig. 8 Effect of small volume fraction(¢) on
total concentration
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particles on total concentration
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(a) Time step = 10000

(b) Time step = 40000

P,=1, C,=10%, 6=4%

Fig.15 Distribution of molecules for different time
steps
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Fig.16 Distribution of molecules for different time
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