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Text S1 Arrhenius equation and activation energy calculation

The reaction rate (racetone, mmol m-3 s−1) was calculated by Eq (S1):

(S1)

where Vcat represents the catalyst volume (m3), Xacetone is the conversion of acetone, 

and Vacetone is the acetone gas flow rate (mol s−1).

A dependence of the reaction rate (racetone) on the products of CO2 and H2O may 

be ignored and the empirical kinetic expression of the reaction rate equation of acetone 

oxidation can be described as Eq (S2),

(S2)2

a
acetone acetone Oexp( )Er A P P

RT
  

Taking the natural logarithm of Eq (S2), Eq (S3) can be obtained,
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The components of the reactant gas feed undergo minor changes during the 

kinetics data testing. Therefore, , , and can be supposed to be ln A acetoneln P
2Oln P

approximately constant, and Eq (S3) can be simplified to Eq (S4),
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The apparent activation energy (Ea) can be obtained from the slope of the resulting 

linear plot of lnr versus 1/RT.



Table S1 Comparison of catalytic combustion of acetone on Fe/LTA/PSSF and other 
catalysts
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