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Low temperature plasmas for sustainable synthesis of chemicals

Abstract

Ionized gases or plasmas could play an integral part in our future energy
economy. High temperature plasmas are being studied for fusion reactors
that in the future could provide a clean (carbon-free) form of electricity.
But the electricity is only a source, and must be used downstream for
various applications. Many current applications are not powered by
electricity. For example, most chemical manufacturing is carried out by
heat-driven processes where the heat is derived by burning fossil fuels
which then generates greenhouse gas emissions. Many of the feedstocks
are also not sustainable. Low temperature plasmas can address these
issues as they are powered by electricity which in the future could come
from renewable sources such as fusion (or solar, wind, etc.), and the
reactive potential of chemical species generated enables activation of a
wide-range of potential feedstocks.

Our research is interested in developing low temperature plasmas as one
of the solutions to decarbonizing and decentralizing the chemical industry
to reduce our carbon footprint and enable distributed and on-demand
production. In this talk, I will discuss two examples. One is the synthesis
of nitrogen products such as ammonia from air and water. Two is organic
chemical synthesis in which a carbon-carbon bond is formed. In both
cases, catalysts are avoided which could also create waste or be costly.
Scientific issues such as the reaction selectivity and mass transport
limitations will be discussed.



