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Abstract: Development of circular economy necessitates sustainable
technologies for materials production with global optimization of energy,
carbon footprint, and cost. This talk will discuss the robust and versatile
use of polyolefin materials and their waste toward future carbon
manufacturing, unlocking their untapped potential for a decarbonized
society. First part will focus on converting commaodity polyolefin waste to
environmental sorbents, with an example application of carbon capture.
This will be followed by demonstrating two innovative and robust uses of
polyolefin materials, including additive manufacturing of carbons and
fabrication of ordered mesoporous materials. We will discuss how to
enable precise manufacturing of their large-scale, complex carbon
structures with controlled mechanical performance and functionality for
Joule heating application. Additionally, we will share our recent progress
in converting nanostructured polyolefins, such as commodity thermoplastic
elastomers, to functional porous materials. The underlying mechanism of
structural evolution during crosslinking and carbonization will be
elucidated. Collectively, these works show the unparalleled potential of
polyolefin material as a platform material for manufacturing functional
carbons, as an integrated effort toward developing a sustainable future.
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