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Abstract
In this work, profound microscale behaviors of block copolymer and polymer blend under electric field were investigated

using microscopic methods and compared systematically. To this end, both the block copolymer and blend containing poly-
acrylonitrile (PAN) and poly(methyl methacrylate) (PMMA) were introduced. The two polymers have a similar dielectric
constant. Under an identical experimental condition such as temperature, film thickness, field intensity, and exposure time,
the polymer blend responded more sensitively than the block copolymer. The presence of covalent bond suppressed the mobi-
lity of constituents in block copolymer. This study will be essential for future research activities regarding behaviors of poly-

meric materials under external fields.
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Figure 1. Scheme of the apparatus for application of electric fields to
polymer thin films.
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Figure 2. Optical microscopy images of (a) PAN-PMMA block
copolymer and (b) PAN/PMMA blend.
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10 nm

Figure 3. AFM phase (Left) and height (Right) images of the
PAN-PMMA block copolymer thin films (a, b) thermall annealed at
170 C for 24 h, exposed to a field of (c, d) 5 V/um at 170 C for
12 h, and (e, f) 10 V/um at 170 C for 12 h (Scale bar is 400 nm).
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Figure 4. AFM phase (Left) and height (Right) images of the
PAN/PMMA (50/50 wt/wt) blend thin films (a, b) thermally annealed
at 170 C for 24 h and (c, d) exposed to a field of 10 V/um at 170
C for 4 h (Scale bar is 5 micrometer).
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Figure 5. (a) Optical microscopy (OM) and (b) scanning electron
microscopy (SEM) images of the PAN/PMMA blend (50/50 w/w) thin
film exposed to a field 10 V/um at 170 C for 4 h.
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