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Moltivation

(b) Collision/sticking

(a) Fragmentation

Van der Waals intferaction forces e ¥
play an important role on different
aerosol processes including:

(a) nanoparticle fragmentation’,
(b) collision and sticking?, (c)
filtrations3, (d) restructuring?, (e)
resuspension?, and (f)
coagulatione.

(c) Filtration

Calculation of interaction potentials
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Coarse-grained models

Agglomerate-molecule

The total interaction energy agglomerate-
molecule,

w(d) =f w(r)pdV,
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Morphological characterization of Model

Equation
agglomerates, s
Vv, (r) r Dy Volume-equivalent sphere Wi(d) = —¢ WS v [(d_R“}g’fdJrR“)g}
v P\R
p p wCpeD R
For fractal-like agglomerates with fractal ~ Ne cut-off W(d) = —— 775 o RP 72 [(d= R)™* = (d+ R)™"] dR
g9 6dR,,
dimension D € [1, 3] and packing factor ¢
i 3 2Df+2ﬂcpl‘an Rrrlax Dye—2 Iy =y —4 —4
. . With cut-off Wi(d) = — DT 15 RP1 2 exp(—(R/N) [(d— R)™* — (d+ R)~*] dR
Van der Waals interaction energy, o
w(r) =C/r®
. ATATIS (v — oy BpmCPy 1 1 _
Proposed model (params a, a2) W(d) = —a1 =25 R P + R /P ]

Resulis

Agglomerate-molecule
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The raspberry-like agglomerate
and molecule interaction is
predicted by an analytical
expression derived in this work.

interaction energy, —W/A (-)
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Different models are
compared and a simple semi- »
analytical is proposed for
fractal-like agglomerates such i
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radial distance, d/Rmax (-) radial distance, d/Rmax (-)

interaction energy, —W/A (-)
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Conclusions

A new analytical model is proposed for predicting the agglomerate-molecule vdW
inferactions with integer fractal dimension.

Simple semi-analytical models are proposed for predicting non-integer fractal
dimension agglomerate-molecule and agglomerate-agglomerate vdW potentials.
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Aggregates generation

BLCA: D = 1.89 and k; = 1.36

Hollow raspberry-like:
Df — 2 when N, > 1

Sphere-sphere potential:

Agglomerate-agglomerate
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Total agglomerate-
agglomerate interaction,
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Agglomerate-agglomerate

The total interaction energy agglomerate-
agglomerate,
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Model Equation
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