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Abstract Results

RMG-Car has been updated extensively. Density functional theory calcula- The final mechanism generated by RMG-Car includes 21 adsorbates and 55 surface
tions were performed for 69 adsorbates on Pt(111), and the resulting ther- reactions with 38 gas-phase intermediates and 340 gas-phase reactions. The model
modynamic properties were added to RMG-Cat. The thermo database is “edge” contained an additional 196 species and 298 reactions.
significantly more accurate; it includes nitrogen-containing adsorbates for The Cantera simulation results indicate that the contribution of gas-phase chemistry
the first time, as well as better capabilities for predicting the thermochem- to the total fuel conversion is negligible during the 10 mm section that includes the
istry of novel adsorbates. Additionally, RMG-CAT can now simultaneously catalyst. However, once the catalyst zone ends, the concentration of fuel and oxidizer
pursue mechanism expansion on both the surface and in the gas-phase. is still sufficiently high that thermal ignition occurs.
This coupled capability is tested on the catalytic combustion of methane on The effect of gas-phase chemistry can be seen from the heat release rates. The sharp
platinum. The results confirm that under some conditions, the catalyst is heat release rate at 25 mm is eftectively a standing flame within the reactor, which would
capable of inducing thermal ignition in the gas-phase.’ pose a severe operational hazard.
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on the surface and in the gas phase. Additionally, the new thermo database PER results for catalytic combustion of natural gas over Pt: (a) the major gas-phase species, and (b)

is a notable improvement from the original release of RMG-Car in three key

t the temperature. The catalyst is located in the region between 10-20 mm from the inlet. The solid lines
respects:

include both surface and gas-phase reactions; the dashed lines do not include gas-phase chemistry.
1. Nitrogen was added to the system.
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RMG-Cart has now been merged into the master branch of RMG 2.4, and all the features de-
scribed are now available as part of the RMG software suite.
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