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Figure S1: Variation of carbon addition rate due to surface growth, (
𝑑𝐶

𝑑𝑡
)
𝑆𝐺

, as a function of height above the 

burner (HAB) for Models I–V at burner-to-stagnation plate separation (𝐻𝑝) of 8 mm. 

 
Figure S2: Soot primary particle diameter, 𝑑𝑝 (circles), and mobility diameter, 𝑑𝑚 (filled diamonds) obtained by 

Model II as a function of 𝐻𝑝. The results are compared to the number-based average 𝑑𝑚 obtained by scanning 

mobility particle sizer measurements in premixed ethylene flames (Camacho et al., 2015). Up to 𝐻𝑝 ≈ 6 mm, the 

PD-CFD-derived 𝑑𝑝 and  𝑑𝑚 are practically identical, indicating that particles remain nearly spherical. At 𝐻𝑝 > 

6 mm, 𝑑𝑚 increases while  𝑑𝑝 remains nearly constant, reflecting the transition from spherical particles to 

fractal-like agglomerates.  
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