Surface Modification of Gels and Elastomers with Gel-Liquid Interfacial Polymerization (GLIP) Process
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[bookmark: _GoBack]The flexibility of network polymers in their dry form (elastomer) and wet form (gels) has inspired applications in separation membranes, flexible electronics, and soft robotics.  Often, surfaces of the elastomers and gels require modifications for desired applications. Current surface modification methods via ultraviolet-ozone (UVO) and/or O2 plasma, atomic layer deposition (ALD), plasmas deposition, and chemical treatment normally impart a dense polymer or inorganic layer on the surface that is brittle and easy to fracture.  Here we present a simple and versatile method, based on gel-liquid infiltration polymerization (GLIP), to form hybrid skin layers atop elastomers and gels.  Using the classical IP system: m-phenylenediamine (MPD) and trimesoyl chloride (TMC), the GLIP process can lead to formation of either a polyamide (PA) atop the gel/elastomer surface or a hybrid skin layer, determined by the asymmetry of monomer solubility.  Here, we present systematic studies on the morphology and properties of the pure PA or hybrid skin layers as a function of GLIP process conditions including both the characteristics of the gels and the monomer formulations.  The integrated hybrid skin layer can tolerate large strain occurred during the formation process, and greatly improve the gas barrier properties of the original elastomer.  
