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Superhydrophobic surfaces have great potential in waterproofing, self-cleaning, anti-icing,
oil-water separation, biomedicine, etc. Superhydrophobicity is generally achieved by forming
special micro-/nano- structures on solid surfaces, which are easily destroyed after mechanical
wear and impact. As a result, the superhydrophobic surface has poor robustness and durability.

This article proposes a superhydrophobic surface based on interpenetrating heterostructure,
which composed of a porous substrate and filling materials. After being subjected to friction and
wear, the substrate with different wear resistance and the filling material falls off to form a
micro-/nano- structures to achieve superhydrophobic effect. Due to the surface hydrophobic
structure is formed by friction and wear, it will not destroy the hydrophobic surface even if it is
subjected to friction and wear.

Different from the superhydrophobic surface prepared by spraying method, the
superhydrophobic surface of the composite interpenetrating heterostructure is formed by friction
and wear. Therefore, friction and wear will update the surface hydrophobic structure, and even if it
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is subjected to different degrees of wear, it will not destroy the surface hydrophobicity.
Key words: Superhydrophobic, Wear resistant, Heterostructure, Friction
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Load-responsive bionic kirigami structures for high-efficient fog harvesting
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Harvesting fog is a charming approach to alleviating the global water shortage crisis.
However, it is extremely challenging to design fog collectors with high efficiency due to the
scarce geometric driving structures. Herein, we develop a 3D kirigami structure inspired by the
new corrugated driving structures in the Bird's Nest Fern, which can be fabricated by simple
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shearing and stretching. Its fog-harvesting efficiency increases with the external load, forming the
unique load responsiveness. The kirigami structure owns a 3D array configuration to enhance flow
velocity for the efficient droplet condensation rate and has geometric and wetting gradients to
transport condensate droplets spontaneously and quickly, contributing to a high water collection
efficiency. The efficiency can reach 3.45 times that of a pure iron sheet by only changing the
geometric structure, and the highest efficiency can even reach 4.58 times with the assistance of
wetting gradients.
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Design and fabrication of bioinspired macroporous materials
Hao Bai
Zhejiang University

Biological porous materials, such as wood, bone and polar bear hair, have obtained outstanding
mechanical and thermal properties by building hierarchical architectures. Specifically, wood
exhibit excellent mechanical strength, highly efficient water and nutrient transport capability, and
low density due to their hierarchically aligned porous architecture; polar bears can retain thermal
homeostasis in the extremely cold Arctic due to outstanding thermal insulation property of their
porous hairs; bone has developed highly mineralized porous architecture to realize both high
strength and efficient vascularization channels. Learning from these design motifs is believed to
provide an effective way to design novel materials with unprecedented properties to meet the
ever-growing demands of a sustainable society.

In this talk, I will present our recent progresses in developing cuttlebone-inspired cellular
materials to resist large hydrostatic pressure in the deep-sea environment, thermally stealthy
textile inspired by polar bear hair, intrinsically self-healable nacre-mimetic composites, and so on.
I will also demonstrate the potential applications of these bioinspired porous materials in areas like
lightweight vehicles and equipment, thermally efficient textiles and buildings, mechanically
functional materials and so on, to support the development of sustainable society. At the end of
my talk, challenges and prospects of bioinspired macroporous materials will be discussed.
Keywords: macroporous materials, composite, polar bear hair, ice-templating, hierarchical
structure
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