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Abstract:

Nanostructured materials become critically important in many areas of technology, ranging from renewable
energy, electronics, and photonics to biology and medicine, because of their unusual physical/chemical
properties due to confined dimensions of such materials. This talk will present a new class of polymeric
materials we developed recently: nanostructured conducting polymer gels (nCPGs) that offer an array of
advantageous features such as intrinsic 3D nanostructured conducting framework, exceptional electrical
conductivity and electrochemical activity to store and transport ions, synthetically tunable structures and
chemical interfaces. These functional organic building blocks have been demonstrated powerful for a number of
significant applications in energy, environmental and health-related technologies. Several examples on nCPGs-
enabled advanced energy and smart electronic devices, will be discussed to illustrate ‘structure-derived
functions’ of this special class of materials.

I will also share our recent progress on developing hybrid gels with delicately controlled structures to endow
them with enhanced smart properties and designed new functionalities. For instance, hierarchically porous gels
were designed as “host” matrix, and using molecules with multi-functional groups as the crosslinkers, other
polymers with distinct functionalities were introduced as “guest’ to form hybrid gels. By tuning the interactions
between two polymeric networks and chemically modifying the interface, the physical characteristics of hybrid
gels could be rationally controlled. We have revealed the fundamental structure-property-function relationship
of these new materials, and explored their interesting applications in self-healing, thermoresponsive
electrolytes, controlled drug release, adaptive electronics.
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