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Abstract: Homopolymer distribution in block copolymer/homopolymer blends was investigated as a
function of homopolymer concentration and homopolymer molecular weight. The deuterated poly (methyl
methacrylate) or polystyrene was blended with a deuterated polystyrene—poly (methyl methacrylate)
diblock copolymer up to a concentration of 20 wt%. Samples were characterized by small—angle X—ray
scattering (SAXS), neutron reflectivity and transmission electron microscopy. The block copolymer with
a thin—film geometry formed alternating lamellar microdomains oriented parallel to the substrate surface.
By adding the homopolymer, the microdomain structure was significantly disturbed. As a consequence,
a poorly ordered morphology appeared when the homopolymer concentration exceeded 15 wt%.
Increasing the homopolymer concentration and/or the homopolymer molecular weight caused the micro—
domains to swell less uniformly, resulting in segregation of the homopolymer toward the middle of the
microdomains.
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Table 1. Characteristics of Blend Samples

Sample Description®
dPMMA—-5% dPS—5/—PMMA +5% dPMMA
dPMMA-10% dPS—5—PMMA +0% dPMMA
dPMMA—-15% dPS—5/—PMMA +15% dPMMA
dPMMA—-20% dPS—5H—PMMA +20% dPMMA
PS-124K dPS—H—PMMA+10% PS 12.4 K
PS—89.3 K dPS—5H—PMMA +10% PS 89.3 K

“PS and PMMA denote polystyrene and poly (methyl methacrylate).
Perdeuteration is denoted with the prefix d. The designation of K
indicates the molecular weight in thousand. *All percentage noted in
this column are weight percentage.

Table 2. Constants Used in Calculations

Material Density (g/cm®) bA(x107°A72)
PMMA 1.15 1.0
PS 1.06 1.43
dPMMA 1.24 6.8
dPS 1.14 6.1
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Figure 1. Neutron reflectivity profile for dPS—h—PMMA. In this
figure, the circles represent experimental data. Solid curve is the
calculated reflectivity profile using the scattering length density
profile shown in the insert.
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Figure 2. Electron micrograph of dPS—5/—PMMA.
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Figure 3. Neutron reflectivity profiles for dAPMMA-5% (a);

dPMMA—-10% (b). Solid curve is the calculated reflectivity profile

using the scattering length density profile shown in the insert.
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Table 3. Parameters Derived from the Reflectivity Profiles

Sample d.(A)° dn(A)? d(A)° a(A)?
dPS-H—-PMMA 161%3 248%5 409=*4 53%6
dPMMA—5% 142=%5 256%6 407=£5 53*4
dPMMA—-10% 140*4 278%5 418*4 51%4
PS—-12.4K 1905  225%£7 415*6 62E8
PS—89.3 K 1914 239£5 430*4 66=*5

“Average thickness of the PS layers. *Average thickness of the PMMA
layers. “Total lamellar period. ¢Interfacial thickness.
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Figure 4. Neutron reflectivity profiles for dAPMMA—-15% (a);
dPMMA—-20% (b). Solid curve is the calculated reflectivity profile
using the scattering length density profile shown in the insert.
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Figure 5. Small—angle X—ray scattering intensities as a function

of scattering vector for various samples. The intensity curves are

offset vertically for legibility.
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Figure 7. Neutron reflectivity profiles for PS—12.4 K (a); PS—

89.3 K (b). Solid curve is the calculated reflectivity profile using

the scattering length density profile shown in the insert.
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