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The supply of the heat required for chemical processes
via renewable electricity, i.e., process electrification, provides an
alternative strategy for replacing conventional fossil fuel combustion.
This approach enables fast, selective, and uniform heating, offers great
potential for utilizing the excess renewable electric energy, and brings
about an important chance for mitigating CO, emissions. In this work,
we provide an overview of the state-of-the-art electricity-to-heat driven
catalytic processes. The principle and fundamentals of Joule heating are
provided and briefly compared to induction and microwave heating in
view of electrifying catalytic processes. By this comparison, we assess oo .
that Joule heatinggcan be regarded as the most promising method for Electrified thermocatalysis
process electrification, and its applications to methane reforming,
cracking reactions, CO, valorization, and transient process operation are then reviewed. Advantages and disadvantages are critically
addressed in terms of efficiency, potential for scale-up and possibility of retrofitting. The current challenges in the development of
advanced electrified processes as well as the opportunities of next generation electrification techniques are discussed.

electrification, Joule heating, decarbonization, process intensification, methane reforming, cracking reactions,
CO, valorization, transient operation

August 28, 2023
October 16, 2023
October 16, 2023
November 6, 2023

© 2023 The Authors. Published b
Ameericl;n %ﬁemlilcaissscietz https://doi.org/10.1021/acsengineeringau.3c00045

v ACS PUbl ications 4 ACS Eng. Au 2024, 4, 421


https://pubs.acs.org/page/virtual-collections.html?journal=aeacb3&ref=feature
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Lei+Zheng"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Matteo+Ambrosetti"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Enrico+Tronconi"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/showCitFormats?doi=10.1021/acsengineeringau.3c00045&ref=pdf
https://pubs.acs.org/doi/10.1021/acsengineeringau.3c00045?ref=pdf
https://pubs.acs.org/doi/10.1021/acsengineeringau.3c00045?goto=articleMetrics&ref=pdf
https://pubs.acs.org/doi/10.1021/acsengineeringau.3c00045?goto=recommendations&?ref=pdf
https://pubs.acs.org/doi/10.1021/acsengineeringau.3c00045?fig=tgr1&ref=pdf
https://pubs.acs.org/toc/aeacb3/4/1?ref=pdf
https://pubs.acs.org/toc/aeacb3/4/1?ref=pdf
https://pubs.acs.org/toc/aeacb3/4/1?ref=pdf
https://pubs.acs.org/toc/aeacb3/4/1?ref=pdf
pubs.acs.org/engineeringau?ref=pdf
https://pubs.acs.org?ref=pdf
https://pubs.acs.org?ref=pdf
https://doi.org/10.1021/acsengineeringau.3c00045?urlappend=%3Fref%3DPDF&jav=VoR&rel=cite-as
https://pubs.acs.org/engineeringau?ref=pdf
https://pubs.acs.org/engineeringau?ref=pdf
https://acsopenscience.org/researchers/open-access/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/



