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Figure S1. Time-dependent changes in the particle charge distributions predicted using the
bivariate PBM including and excluding the algorithm of Fig. 2, respectively. The simulation

results obtained from solving Eq. 4 were in good agreement with those of Vemury et al. (1997).
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Figure S2. Time-dependent changes in the particle charge distributions predicted using the
bivariate PBM including and excluding the algorithm of Fig. 2, respectively. The simulation
results obtained from solving Eq. 4 were in good agreement with those of Verdoold and

Marijnissen (2009).
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Figure S3. Changes in space charge at an early stage of the charging, aggregation, and

electrostatic dispersion of radioactive and nonradioactive particles.
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