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In chapter 1, I explain the classification and the properties of gels, and introduce
theories and recent experiments of gels.

In chapter 2, I explain our model for radical polymerization with linkers. Rad-
icals and monomers are treated as particles, and linkers are treated as dimers.
Linkers are divided to two kinds; one is inner linker, and the other is outer linker.
Inner linker is a linker pair whose particles react in one polymer. OQuter linker is
a linker pair whose particles react in different polymers.

In chapter 3, I report the investigation of Monte Carlo simulation of gelation.
Simulation is performed at fixed number of radicals, and with changing the num-
bers of monomers and linkers. I calculated the distribution of the degree of poly-
merization of clusters, which is used as criteria of gels. The results qualitatively
correspond to the experimental results. And the number of outer linkers showed
correlation with the number of polymer above and below the gel point.

In chapter 4, I report investigation of Brownian dynamics simulation of gelation
at low density. I introduced two conditions; one permits forming inner linkers
(Rule A ‘(allow)), another rejects forming inner linkers (Rule D (deny)). Simula-
tion is performed with fixed ratio of numbers for radicals, monomers and linkers.
Basic density is (N, N, Np) = (16,42,963). Simulations are performed at basic
density and also at twice and triple of basic density. I observed gels in rule D
at triple density, which is six times larger than experimental result. I investigate
inhomogeneities for all densities with both rules. Simulations of rule D indicate
higher inhomogeneity than those of rule A.

In chapter 5, I suggest that gelation process can be divided to two categories.
One is gelation at microscopic scale; it is forming blob of polymers by condensa-
tion of monomers and linking polymers. Another is gelation at macroscopic scale;
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it is forming infinite cluster corresponding to percolation theory. This suggestion
can explain the following two facts. First, the gels have inhomogeneity. Secondly,
simulation indicates higher gelation threshold than that of experiment. Inhomo-
geneity is caused by condensation of monomers and linking polymers. Simulation
can show the gelation threshold at condensed condition.
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