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Mixing State Analysis of Polymer Blends by Thermal Analysis

Sunyoung Jung and Hirohisa Yoshida
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The mixing state of polymer blends including the blend with block copolymers were analyzed

by "crystallization dynamics method" using DSC and DSC-FTIR methods. The nucleation rate

(N*), the crystal growth rate (G*) and the growth rate of conformation (G.*) of crystalline portion

in blends were evaluated from the DSC endothermic peak and the absorbance change at a given

wavenumber of IR spectra observed during the isothermal crystallization. The relationship between

blend fraction and the chemical potential function evaluated from the degree of super-cooling

at a given G* showed the interaction between polymers and the position of co-existence curve

in the phase diagram. The relationship between G* and G.* gave the concentration fluctuation

of blend fraction in the partially miscible phase. The crystallization dynamics method evaluated

the mixing state in the nano-meter scale phase formed by amphiphilic block copolymer blends.

Keywords: Polymer blend; Block copolymer; Crystallization; Nucleation rate;

Crystal growth rate; Conformation growth rate; Miscibility
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Fig.1 Schematic drawings of phase diagram for binary

system including crystalline component in
miscible system (a) and immiscible system (b).
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Schematic images of crystallization in miscible and immiscible blends. Crystallization occurs in homogeneous

mixed phase in miscible blend, nucleation and crystal growth process are influenced by blend content.

Crystallization in immiscible blend occurs in phase separated phase, nucleation and crystal growth process

are free from blend content.
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Fig.3 Temperature dependence of crystal growth rate
(G*) of syn-PS/at-PS blend system with various
blend content. The numbers in figure indicate
blend content of at-PS.
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of PEO cylinders. The diameter of cylinder is influenced by the cylinder in PEO4s4-b-PMA(AZ)43.
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