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The operating temperature of 150 °C (~423 K) is high enough to provide efficient desorption
of gas molecules during the measurements. To confirm this claim, we performed additional
DFT frequency calculations for the following desorption reaction at 423 K (for example,
benzene desorption):

CsHs@Fe30O4/EG — CeHet+FesO4/EG

Such calculations allowed us to find the transition state for the reaction and, therefore, to
estimate the activation energy (barrier) for benzene desorption. The transition state structure
was confirmed by the presence of only one imaginary frequency at —68.38 cm™'. The desorption
barrier for benzene molecules on Fe:Os-decorated EG is only 0.167 eV, making benzene out-
diffusion possible at 150 °C. Reaction energy profile for a benzene molecule is shown by Figure
S1. Similar behavior is predicted for formaldehyde desorption.
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Decomposition Reaction: CgH@Fe;0,/EG > C¢Hg+Fe;0,/EG
Temperature = 423.15 K
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Figure 1. Reaction energy profile corresponding to benzene desorption. IS, TS and FS
represent the initial state, transition state and final state, respectively.
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