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Bio-Inspired Superwetting Interfacial Materials by Ionic Liquids

Hongliang Liu'2*
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The superwetting behavior of liquids on solid surfaces often leads to surface and interface materials with
singular properties, which has become a research hotspot in the field of materials science. As a special
functional fluid, ionic liquids have attracted increasing attention in the fields of chemistry and materials
science. lonic liquids can be found in various applications, ranging from catalysis, synthetic chemistry,
analysis, and electrochemistry to functional fluids, clean energy, and from nanotechnology to functional
materials. Among them, the wettability of ionic liquids on related interface materials is crucial for fully
exploiting the properties of ionic liquids. However, research on the wettability of ionic liquids is still in its
infancy, lacking systematic and in-depth studies. Moreover, the relationship between the superwetting
behavior of ionic liquids and the material properties of functional interfaces remains unknown. Therefore,
designing and preparing multi-scale interface materials that can precisely regulate the wettability of ionic
liquids, and further establishing the relationship between the superwetting of ionic liquids and functional
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interface materials, are of great scientific significance and urgent application needs. Based on this, we
combine the design of functional polymer molecules with multi-scale interface materials, regulate the
multiple weak interactions between functional polymer molecules and ionic liquids at the molecular level,
and systematically study the superwetting behavior of ionic liquids on solid surfaces with the help of the
synergistic effect of multi-scale micro-nano structures. Guided by this, we have designed and prepared a
series of functional polymer interface materials based on the superwetting of ionic liquids, which show great
application prospects in the fields of flexible transparent conductive films, continuous separation, and
purification of ionic liquids.
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Fig. 1 Nanofibrous superwetting materials
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Bioinspired nanofibrous superwetting materials
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The separation of multiphase mixed liquids is widespread needed in fields such as industrial production,
sewage discharge treatment, and oil spill treatment. Compared with other separation methods, membrane
separation materials have the advantages of simple equipment, low cost, low energy consumption, and a wide
range of applications in liquid separation, which have received extensive attention in recent years.
Electrospinning technology is an effective means to prepare polymer nanofiber membrane materials. We
have prepared a series of nanofiber separation membranes using the electrospinning method. By designing a
multi-fluid spinning device and combining methods such as microphase separation or microemulsion
methods, we have constructed nanofiber materials with different diameters and different surface and internal
hierarchical pore structures. Further combining methods such as surface grafting and blending doping, the
hierarchical structure of nanofibers and the adjustable wettability to different types of liquids can be further
regulated. These membrane materials have been successfully applied to efficient oil adsorption, continuous
high-flux oil-water separation, emulsion separation, and multiphase organic liquid separation in non-aqueous
systems, etc.
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