Reaction products generated in unimolecular reactions
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Reaction products generated in two—particle reactions using Smoluchowski radii
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Supplemental Figure 3: Reaction products generated from unimolecular and two-particle bimolecular reactions over time.
A) Left panel: Generation of products from a unimolecular reaction as a function of time using a time step of 10us. The dashed lines
are the predicted product concentration over time, calculated from the first-order integrated rate law. The solid lines show results from
Cell4D simulations, averaged over 5 replicates. Shaded areas indicate standard deviation. Middle and right panels: As for the left panel
but using time steps of 1us and 0.1us respectively. B) Generation of products from a bimolecular reaction, using the Smoluchowski
method, as a function of time using a time step of 10us. Dashed lines are the predicted number of products as calculated through
mass-action kinetics. Solid lines show results from Cell4D simulations averaged over 5 replicates. Shaded areas indicate standard
deviation. Line colors indicate rate constant of the reaction, with darker colors representing faster rates. Shown are results for simula-
tions using a particle diffusion constant of 1 x 10"-13 m2/s. Under these parameters, reaction rates up to 3 X 10"6 M-1s-1 are simulated
accurately. Middle and right panels: As for the left panel but using time steps of 1us and 0.1ps respectively. For faster reaction rates, the
simulations fail to model the results predicted from mass-action kinetic equations.



