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In this thesis, we have studied on structure development of polymer blends under the continuous
change of quench depth, such as a spinodal decomposition (SD) induced by chemical reaction.
In chapter 2, we have found that the phase separation during polymerization of MMA in the presence of
EVA can be interpreted in terms of a phase separation scheme based on SD, which is induced by the
increasing of PMMA content in the mixture. This phase separation behavior is different from the
ordinary isothermal SD.
In chapter 3, we selected a binary mixture of polystyrene and poly (vinyl methyl ether) having the lower
critical solution temperature (LCST) and we carried out light scattering studies in this system under the
successive increase in the thermodynamic quench by the continuous increase of temperature with time.
We have found that the phase separation behavior under the continuous change of quench depth is
different from the ordinary isothermal quench depth in the following points: (i) For the continuous
change of quench depth there is much time until arising the observable fluctuation; and (ii) after growing
fluctuation Qm is slowly decreasing with time.
In chapter 4, we selected two binary mixtures; epoxy / polystyrene system and epoxy / epoxy system. We
have found that these phase separation process under polymerization process was quite different from the
phase separation process under the familiar isoquench depth in the following point: (i) For the
non-isoquench it takes much time until arising the observable fluctuation; and (ii) the periodic distance of
the resulting two-phase structure in the later stages gets smaller with time.
In chapter 5, we carried out computer simulation by using OCTA on the phase separation under the
successive increase in the thermodynamic quench. The simulation results suggest that the periodic
distance of the resulting two-phase structure in the later stages gets smaller with time. The time
dependences of concentration fluctuations observed in these simulations provide a nice explanation for
the morphologies formed by the continuous change of quench depth.
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