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Phase Separation of Polymer Blends

using Neutron Reflectivity
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SUMMARY

1. Title

Phase Separation of Polymer Blends using Neutron Reflectivity

2. Object and necessity

(D Technology for Nano-interface analysis

Film thickness homogeneity, adhesion to the substrate and stability in high temperatue
need to be controlled in polymer thin film technology in various industrial application. As
the film thickness becomes thinner, interfacial width also need to be measured up to nm
scale. In order to measure nm scale thickness with 0.Inm accuracy neutron reflectivity
plays a role in multi-layer thin film analysis.

@ Multi-layer polymer thin film fabrication

Conventional techniques for making polymer multilayer usually need long heat
treatment and expensive processes. In this study we systematically investigate
phenomena related to bilayer formation without heat treatment and controlling interlayer
thickness without changing molecular weight of diblock copolymer.

3. Contents and range

(1) Examination of instantaneous phase separation

We use various combination of molecular weight of a pair of immiscible polymer blend
for investigating instantaneous phase separation : for dPS-PMMA blends, 217,000-62,000,
217,000-387,000, 63,000-25,000, 63,000-62,000, 63,000-387,000and for PS-dPMMA blend
200,000-49,100. Interfacial width between the phase-separated layer has been monitored by
changing molecular weight and also while annealing for few days In vacuum in-situ
chamber usig neutron reflectivity. For monitoring longer annealing time effects one week
annealed samples were also prepared to measure. From bilayer modle fitting with 0.lnm
resolution polymer blends were confirmed to be phase-separated into bilayer films, where
PS goes on top while PMMA on bottom. As a result differential solvent evaporation speed
from each polymer is responsible for instantaneous phase separation, where PMMA
molecular weight is more important for this phenomena.



(2) Spacing control in diblock copolymer thin miltilayer films

Symmetric diblock copolymer has been known for forming multilayer with specific
spacing between the layers, where the spacing is strongly dependent on molecular weight
and block ratio. Individual control of the spacing is not allowed. In this study we add
homopolymer to symmetric diblock copolymer to control the spacing monitored by also

neutron reflectivity.
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