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κ2 : relative shape anisotropy

Df : mass fractal dimension

κ2 = 0.184

Df = 1.80 κ2 = 0.669

Df = 1.80

Normalized mobility diameter, dm, as function of the number of PPs per 

agglomerate, np, by BD (symbols) and scaling laws.5,6
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Conclusions

The precipitation of agglomerates impacts water cleaning, nanotoxicology, 

nanomedicine as well as the stability of engineered nanofluids. Here, the 

settling rate, us, of fractal-like SiO2 agglomerates1 is calculated by Brownian 

Dynamics (BD)2 tracking their translational and rotational3 motion under 

gravity in water.

The agglomerate mobility diameter is calculated from the translational 

diffusion coefficient4 and compared to scaling laws from the literature.5,6 The 

effect of constituent primary particle (PP) geometric mean diameter, dp,g, and 

standard deviation, σp,g, (polydispersity) on agglomerate us is investigated.

An analytical expression for us is derived and compared to deposition rate 

measurements by UV-vis spectroscopy of fumed SiO2 agglomerates in water.
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Agglomerate settling rate, us, as function of their mobility diameter by BD simulations.

Mobility diameter over diameter of gyration, dm/dg, as function of κ2 for 

agglomerates with Df = 1.8 (open symbols), spheres7 and long chains8.

Mass fraction of settled SiO2 agglomerates after 24 hr as function of the PP 

size (left) and polydispersity (right).

Agglomerate settling rate, us, as function of their mass to mobility size ratio. The BD-

obtained data are fitted to an analytical expression. km, Dfm: mass-mobility prefactor & 

exponent; ρp, ρf: density of PPs and fluid; μ: fluid viscosity; g: gravitational acceleration.

(σp,g, dp,g)

• The dm is in agreement with scaling laws5,6 & the dm/dg decreases with 

increasing κ2

• For constant dm, the agglomerate us increases with increasing dp,g and σp,g

• Linear relationship of us with m/dm is revealed, due to fast Brownian rotation

• Comparison with experiments indicates Dm of 2.2 for fumed SiO2 in water, 

consistent with aerosol measurements of other flame -made agglomerates10

• If monodisperse PPs are assumed, the agglomerate us is underestimated   

considerably


