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Abstract: Recently, surfaces with micro and nano structures are the focus of various research and engineering
fields to enhance wetting characteristics of the surfaces. Hydrophilic surfaces with hierarchical structures are
generally characterized by the interfacial behavior of water droplets. In this study, the interfacial behavior of
water droplets is experimentally investigated considering the scale of structures. Using the dry etching and
conventional lithography method, quantitative hierarchical structured surfaces are developed. The behavior of
the liquid-vapor interface on the test sections is visualized using an automatic goniometer and a high-speed
camera. On the basis of the visualized data, the interfacial behavior of water droplets is intensively
investigated according to surface geometrical characteristics.
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Fig. 1 3D-profiler & FE-SEM images of (a),(b)
micro-pillar structure and (c) nano-structure
(black silicon)
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Table 1 Measurement value of the micro & nano
structure by using 3-D profiler and FE-SEM

structure |d[pm]|i[pm] |plpm]|h[pm]| 1[-] | ¢[-]
Plain(flat) - - - - | 100 | 1.00
Micro |62.86]26.67|89.53(17.55] 1.68 | 0.39
Nano [0.065( 0.30 [0.365| 6 [15.45(0.025
Hierarchical| - - - - 116.13]0.0098
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Table 2 Measurement value of contact angle

Surface Contact Angle
Silicon wafer 58°
Micro-pillar structure surface 73°
Nano-structure surface ~0°(spreading)
Hierarchical surface ~0°(spreading)

Fig. 2 Contact angle images on the surfaces; (a)

silicon wafer, (b) micro-pillar structure, (c)
nano structure, (d) micro-nano structure
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Fig. 3 Measurement value of precursor radius on
micro-nano structure and nano structure
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Fig. 4 Contact line & precursor(liquid film) movement
of water droplet on micro-nano structure
surface
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