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Simple aerosol oxidation system
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Radicals in 100 nm particle
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Stochastic kinetic oxidation

typical kinetics stochastic kinetics

probability number of RO,
[RO,] CoApe in particle
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Radicals in 100 nm particle
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Asymptote independent of size
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Stochasticity impacts smaller particles
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Simple aerosol oxidation system
initiation OH + RH + O, — H,0O 4+ RO,

termination RO, + R0, — R=0 + ROH

Rox| = [R=0] + |[ROH| + [ROOH] + ...
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Propagation chemistry happens
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Aerosol oxidation with propagation
initiation OH + RH + O, — H,0O 4+ RO,
termination RO, + R0, — R=0 + ROH

propagation RO, + RH 4+ O, — ROOH + RO,

d[Rox] _ 27“15 + rp = ]{@[OH] -+ kp[RO2]

dt
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Large impact with radical propagation
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Stochasticity impacts oxidation rate
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Stochasticity impacts functional groups
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Impact Is composition dependent
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Experiments outside stochastic regime
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Conclusions

Stochastic solvers necessary when:
- propagation chemistry matters
- few radicals per particle

Largest impact on small particles at low oxidant
concentrations

Most experiments are outside stochastic regime

Heterogeneous oxidation might be substantially faster
than we currently assume
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