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Fabrication of Honeycomb Polymeric Films via Breath-figure
Process under Methanol Atmosphere
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Abstract In this paper, highly ordered honeycomb polymeric films were prepared via a static breath-figure
process under methanol atmosphere for the first time. The employed block copolymer,
poly(dimethylsiloxane)-block-polystyrene (PDMS-b-PS), was synthesized by atom transfer radical polym-
erization. The influences of vapor atmosphere and the concentration of polymer solution on the morphology
of the porous films were also investigated. Versus the morphologies of honeycomb polymer films fabricated
under the saturated relative humidity, it was found that the average pore size of honeycomb films increased
and the cross-sectional view of pore appeared in a shape of “U”. This research may be helpful to explore the
formation mechanism of honeycomb porous structures during the breath figure process.
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Figure 1 '"H NMR spectra of PDMS-OH and PDMS-Br
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Figure 2 (a) GPC curves of PDMS-OH and PDMS-b-PS and (b) 'H NMR spectra of PDMS-5-PS
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Figure 3 SEM images of honeycomb porous films prepared by PDMS-b-PS/CS, solutions with different concentrations under methanol

atmosphere

(a) 25 mg/mL; (b) 50 mg/mL; (c) 80 mg/mL; (d) 100 mg/mL
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Figure 3 SEM images of honeycomb porous films prepared by PDMS-b-PS/CS, solutions with the concentration of 50 mg/mL under

different atmospheres

(a) Top view and (b) cross-sectional view of porous films in the saturated relative humidity; (c) top view and (d) cross-sectional view of porous films under methanol

atmosphere
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