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It is important to understand not only main reaction but also side reactions to obtain the
desired product with high yield and selectivity. A reaction route network consisting of nodes
(molecular structures) and edges (transition states) includes information of such reaction routes,
but the analysis method has not been established. In this study, the network of the water-gas
shift reaction (CO + H,O — CO, + H») was constructed and analyzed.

First, a reaction route network was created by the Global Reaction Route Mapping (GRRM)
program”. It is useful to express the route length as a sum especially for more complicated
networks. Therefore, the logarithm of the rate constant £ was set as the weight of each edge,
and the sum of edge weights was set as the length of the route. Then the routes from reactant
CO + Hy0 to product CO + H» were enumerated and ranked. Furthermore, enumerated routes
were compared with other kinetic analyses®?), and the influence of side reactions was discussed.
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