O"MNIN NOTINT NPNNN
2112 M- 2 NO0NNIIN

Department of Materials Engineering
Ben-Gurion University of the Negev

2922117 NVTIT — SNPOMA 10D

SNPRMA A0 NN 2RTR AT

A"pwn Y9022 T, 2022 93R%T2 1,7 213 2T WN
15 123 29N 51 1133 ,11:00 IYws

Plasmons or Phonons? An Operando Diffraction Study of Photocatalysis
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Plasmonic materials have gathered significant attention in the past decade, particularly with respect to so-called
plasmon-enhanced catalysis. Plasmons present themselves as electric field oscillations that are enhanced around
some metallic nanostructures (most notably Cu, Ag, and Au) and can thereby energize electrons. Many have
proposed that such “hot” electrons can be exploited to enhance catalytic activity, and yet, despite many high-impact
publications on the topic, the simultaneous heating of catalytic particles together with plasmon formation makes it
difficult to parse apart the contribution(s) of the light towards enhanced activity. Specifically, a continuous wave of
visible light will heat up the catalyst resulting in an alternative explanation for increased activity. To solve this
mystery, one must employ an unambiguous and direct method for probing the catalyst temperature during the
reaction itself. In this work, we developed an operando photocatalytic diffraction reactor to determine if supported
Cu nanopatrticles catalyze CO oxidation via thermal activation or plasmonic activation. We suggest that our method
can be used universally to disambiguate the contributions, and legitimize findings of plasmonic enhancement, or
not.
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