Abstract of Presentation

International Conference

Petroleum Engineering
June 2017, Madrid, Spain

Proposed Title

Conceptual Foundations of Chemical Kinetic Modeling 
Author
Ivan A. Gargurevich, PhD
Chemical Engineering Consultant

Combustion & Process Technologies

California, USA
Chemical Engineer
Target Audience
Chemical Engineers (primarily) but also other discipline engineers with a background in chemistry whom have a need to understand the basic steps and concepts upon which the assembly of complex Detailed Chemical Kinetics Models (DCKM) is founded. The aim is for the DCKM to become part of a chemical reactor model of a given physical configuration and size in order to make predictions of reactor performance.
Main benefits for the Reader
(1) An understanding on how to assemble and generate elementary reactions to be part of a Detailed Chemical Kinetic Model (DCKM)

(2) Understanding the necessary background to generate Thermo-chemical data as well as reaction rate coefficients for the elementary reactions

(3) Understanding basic concepts of Computational Chemistry, a necessity in present day development of complex DCKM’s.

(4) Examples are provided for the generation of elementary reactions for two simple fuels: Methane, Hydrogen Sulfide.
Description of Book Topics
The presentation introduces the reader to (1) the fundamental steps in the assembly of complex chemical kinetic models composed of hundreds of elementary reaction. 
(2) Guidelines on how to generate the chemistry which is part of the DCKM, the most important consideration. Without the proper chemical steps, the final reactor modeling is useless as a predictive tool of reactor performance.
 (3) It is also necessary to present how to generate the thermo-chemical data for the reactions as well as chemical kinetic coefficients since these are a necessary data for reactor modeling. 
(4) Basic concepts of modern Computational Chemistry are introduced since it is a tool used to generate thermo-chemical data and reaction rate coefficients for elementary reactions. Most often experimental data is lacking or difficult to obtain.

(5) Concepts of chemical kinetic model validation (independent of reactor size or configuration) as well as chemical reactor scale-up are also introduced since both are an integral part of chemical reactor design and development. 
(6) Examples are provided for the development of combustion mechanisms for two simple fuels and a CVD catalyzed reaction.
Other Work found in Literature
This author is aware of only two manuscripts dealing with the subject of DCKM. Both are limited in content as well as lacking a comprehensive and conceptual description of the issues and concepts. This would make it very difficult for the readers to begin the task of constructing a complex reaction model and the associated data that is required such as rate coefficients. The works are highly theoretical and assume an understanding of Chemical Kinetics, General Chemistry, and Quantum Chemistry.
These manuscripts are the following:

(1) Senkan, S. M., “Detailed Chemical Kinetic Modeling: Chemical Reaction Engineering of the Future”, in Advances in Chemical Engineering, vol. 18, pp. 95-115, Academic Press, 1992.
(2)  Swihart, Mark T., “Constructing Reaction Mechanisms”, in Comprehensive Chemical Kinetics, vol. 42, N. J. B. Green editor, 2007, pp. 185-242.
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