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Van der Waals interaction forces 

play an important role on different 

aerosol processes including:

(a) nanoparticle fragmentation1, 

(b) collision and sticking2, (c) 

filtration3, (d) restructuring4, (e) 

resuspension5, and (f) 

coagulation6.

DLCA: 𝐷𝑓 = 1.78 and 𝑘𝑓 = 1.40

BLCA: 𝐷𝑓 = 1.89 and 𝑘𝑓 = 1.36
Hollow raspberry-like: 

𝐷𝑓 → 2 when 𝑁𝑝 ≫ 1

Using a modified version of FracVAL7,
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Morphological characterization of 

agglomerates,
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For fractal-like agglomerates with fractal 
dimension 𝐷𝑓 ∈ [1, 3] and packing factor 𝜑

Van der Waals interaction energy,
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The total interaction energy agglomerate-
molecule,
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• A new analytical model is proposed for predicting the agglomerate-molecule vdW 

interactions with integer fractal dimension.

• Simple semi-analytical models are proposed for predicting non-integer fractal 

dimension agglomerate-molecule and agglomerate-agglomerate vdW potentials.

The raspberry-like agglomerate 

and molecule interaction is 

predicted by an analytical 

expression derived in this work.

Different models are 

compared and a simple semi-

analytical is proposed for 

fractal-like agglomerates such 

as DLCA and BLCA.
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