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Fig. 1 SEM images of both “positive” polymeric honeycomb-structured porous films and “negative” PDMS replicas: (a,b) positive porous

films and (c,d) negative PDMS replicas
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Fig. 2 SEM images (with different magnifications) of the morphologies of silver nanoparticle depositions from the silver mirror reaction on

the PDMS substare with hexagonally-patterned island-like arrays

The insertion of (d) is a water droplet image from the water contact angle analysis on the structure shown in Fig. 2.
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Fig. 3 SEM images of hierarchical structures composed of PDMS protuberance arrays and [ (PAH/PAA) (PAH/Si0, ), ], films: (a,b) n

=1, (¢) n=2and (d) n=3

Table 1
assembly cycles of a multilayer film of [ ( PAH/PAA ) ( PAH/

Contact angles of the PDMS substrates with different

Si0, )5 ], (n represents the cycle number)

Cycle number 1 2 3
Contact angle (°) 136 154 167
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CONSTRUCTION OF SUPERHYDROPHOBIC SURFACE via
SECONDARY PROCESSING OF HONEYCOMB-PATTERNED SUBSTRATE

Wei Sun, Yu-chen Zhou, Zhong-ren Chen

( Faculty of Materials Science and Chemical Engineering, Ningbo University, Ningbo 315211)

Abstract  Using the obtained porous honeycomb-structured films wvia breath figures method as molding
substrates, we prepared poly ( dimethylsiloxane ) ( PDMS) negative replica ( reverse honeycomb-structured
substrate) with arrays of island-like protuberances by means of soft lithography. Utilizing the patterned micro-
sized PDMS arrays as substrate, hierarchical superhydrophobic surfaces were successfully fabricated by
introducing nano-scale roughness via two different methods. For the first method, chemical deposition of silver
nanoparticles onto PDMS substrate was achieved by applying silver mirror reaction. Compact layers of silver
nanoparticles were formed wrapping the PDMS protuberances nicely. Contact angle as high as 166° was
achieved. Layer-by-layer ( LBL) assembly of polyelectrolyte/silica nanoparticles was employed for the second
method. After two cycles of assembly, the deposited silica nanoparticles together with micro-sized PDMS
protuberances form an ideal composite structure which endows the obtained surface with superhydrophobic
property. Simple ways were shown to demonstrate the potential of the breath figures method to construct
functional structure. It is a solid way to fabricate micro-sized patterned template via breath figures method. With
further second-processing steps, certain novel properties can be endowed depending on the ordered structures.
Keywords Breath figure method, Honeycomb structure, Superhydrophobic surface, Micro- and nanoscale

hierarchical structure



