
Results
Propane combustion model from RMG: 11589 reactions between 320 species
b3lyp/6-31G reaction searches in Gaussian
Note: no bimolecular reactions nor barrierless reactions considered

20 Species without any reaction

36 Species that do not exist

567 Reactions reported by RMG

1332 Reactions found by KinBot

330 Reactions in KinBot and RMG

1002 “New” reactions 

237 Reactions missed by KinBot

1P005: Predictive Automated Combustion Chemistry: 
from Molecule to Rate Coefficients using KinBot 

Ruben Van de Vijver1, Matthew S. Johnson2, Yi-Pei Li2, William H. Green2, Stephen J. Klippenstein3, Judit 
Zádor1

1. Combustion Research Facility, Sandia National Laboratories, Livermore, CA, USA
2. Department of Chemical Engineering, Massachusetts Institute of Technology, Cambridge, MA, USA
3. Chemical Sciences and Engineering Division, Argonne National Laboratory, Argonne, IL, USA

Sandia National Laboratories is a multi-mission laboratory managed and operated by National Technology and Engineering Solutions of Sandia, LLC, a wholly owned 
subsidiary of Honeywell International, Inc., for the U.S. Department of Energy’s National Nuclear Security Administration under contract DE-NA0003525. SAND No. 2017-
XXXD.

Introduction
• Aim: automatically build predictive kinetic models from combustion
• Challenges: Discover unexpected reaction pathways and build accurate databases for key parameters
• Solution: Development of the KinBot code which automatically crawls on Potential Energy Surfaces to identify pathways and calculate rate coefficients
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Conclusions
KinBot explores full PES’s for all species in a kinetic model in order to identify unexpected pathways and to calculate temperature and pressure dependent rate coefficients. 

Note: KinBot will soon be open source
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This paper describes objective technical results and analysis. Any subjective views or opinions that might be expressed
in the paper do not necessarily represent the views of the U.S. Department of Energy or the United States Government.


