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ABSTRACT: An attempt was made (1) to establish a more rigorous and generalized theory on
the formation of porous polymeric membrane by the phase separation method from view point
of particle growth with an aid of computer simulation technique, and (2) to reveal the pore
characteristics of the porous membranes by examining the structure model of the membrane,
(3) to clarify the mechanism of capturing viruses through use of porous regenerated cellulose
membranes, and (4) to examine phenomenological effects of solvent-casting conditions on pore
characteristics of the membrane, explaining the effect in terms of the particle growth theory.
Based on the particle growth concept proposed previously by Kamide et al, the author proposed
the following concepts; which are experimentally and theoretically ascertained to be valid: local
phase equilibrium (Chapter 2); simulation of particle grow concept (Chapter 3); lattice theory
for pore size distribution, apparent phase volume ratio and contraction of gel layers (Chapter 4);
simulation of random particle distribution (Chapter 5); three-dimensional membrane structure
(Chapter 6); cavity-vein structure of the membrane, trap and accumulation of viruses in the

structure (Chapter 7); circular and noncircular pores (Chapter 8).
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Figure 1. Elementary steps in porous polymeric membrane formation by the micro-phase separa-
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tion method: %2, polymer volume fraction of the solution when the phase separation occurs; v,

polymer volume fraction of critical solution point.
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