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Abstract

The dynamic behavior of deep bed filtration is investigated in the
present paper by using the Brownian dynamic smulation method to track the
individual particles moving through the network structure of porous mediain the
filter bed. Present smulations include three different network structures of
modified square, triangular and honeycomb with the same initial permeability,
and two types of DLVO interaction energy curves. The specific filtration
functions of F(a,s) and F,(R3,s)are determined from the breakthrough
curves of effluent concentration and the pressure drop, respectively. It is found
that, since the “barrierless’ type interaction energy curve favors particle
deposition on the pore walls, hence its corresponded specific dgosit s is
higher than that of interaction energy curve with energy barrier existed for the
same network structure. When comparing the filtration effect of those three
different network structures with the same interaction energy curve, the
honeycomb network can filter those particles the easiest because of its lowest
coordination number, so its corresponded specific deposit s is the highest.

When comparing the available experimental data with those simulation results



of three different network structures in the same filter bed, it is found that the
triangular retwork offers the best accuracy on predicting the dynamic behavior

of granular filtration.

Keywords: Filtration, Network, Simulation, Particle, Brownian Motion,

Porous Media
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