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Composition and Molecular Weight Dependences of Melting Point
of Polyethyleneoxide (PEO)/Polymethylmethacrylate (PMMA) Blend
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e., polyethylencoxide (PEO)/
polymethylmethacrylate (PMMA) blends, were investigated by differential scanning calorimetry (DSC) in

Melting points of crystalline/amorphous polymer blends, i

order to investigate dependences on composition and molecular weights of both of crystalline and
amorphous components. PEO showed depression of melting point by blending PMMA.  According to
the equation describing dependences of melting point of crystalline/amorphous polymer blend on
composition and molecular weights of component polymers derived by Nishi and Wang, this fact
apparently shows that this system is compatible polymer blend with negative value of the interaction
parameter y. However, the dependences on molecular weights of PEO and PMMA did not agree the
equation derived by Nishi and Wang. These experimental facts suggested that melting point of
crystalline/amorphous polymer blend should be discussed not only from the view point based on
thermodynamics of equilibrium but also from the dynamical view point which takes into acount dynamical

factor such as the mobility of polymer chain and so on.
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Table 1 Miller indices of diffractions at scatering angle 20
and the angles o between c-axis and the normal
vectors of crystal surfaces.

26 Miller Index a
19.2 1,2,3) 90.0
353 (1,2,4) 292
36.1 2,4,4) 48.1
36.2 3,2,4) 420
36.3 1,2,7 17.7

Table 2 Half widths AX of diffraction peaks at 26=19" and
35" for samples crystallezed at T .

AX(26=19" AX(206=35"
Sample T./T (/deg ) (/deg )
PEO1 35 1.224 1.672
PEO1/PMMA3 35 1.334 1.803
PEO2 38 1.121 1.582
PEO2/PMMA3 38 1.239 1.381
PEOS 53 1.230 1.218
PEQ5/PMMA3 53 1.200 1.330
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Table 3 28 and long period L of SAXS peaks.

Sample 1./C 26/deg L/nm n=0a n=la

20/deg L/nm 20deg L/nm

PEO1 35 0.838 10.5 1.684 5.2

PEO1/PMMA3 35 0.787 11.2 1.651 54

PEO2 38 0.664 13.7 1.305 6.8

PEO2/PMMA3 38 0.581 15.2 1.243 7.1

PEOS 53 0.230 384

PEO5/PMMA3 53 0.234 384

a. The value of n corresponds to the number of holding of polymer chain in the crystal lamella.
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