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Supplemental Figure 4:  Summary of bimolecular products over time of bulk-particle reactions using a 
Smoluchowski-based method to calculate reaction probability.  
Dashed lines represent the theoretical yield of products from a bimolecular reaction involving a particle reactant and 
a bulk molecule reactant over 0.01 seconds. Solid lines represent yield predicted in simulations using Cell4D (mean 
over 5 replicates). Line colors represent the rate constant of the reaction, with darker colors representing faster rates. 
Time step lengths of 0.1, 1, and 10 μs were used as simulation parameters, and particle diffusion constants of 1 × 10-

11 to 1 × 10-13 m2/s were investigated. Little or no product formation is predicted for reaction rates less than 1 × 106 s-

1. Shaded regions represent the standard deviations. 


