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 Agglomeration of fine particles is used in many industrial processes such as powder 
metallurgy (Nosrati et al. 2012), iron-making industry (Aguado et al. 2013), food and 
pharmaceutical industries (Chien et al. 2003). Fine granular materials are prepared and mixed in 
required proportions, compacted into a granule or tablet and finally sintered to acquire sufficient 
mechanical strength and toughness needed for subsequent operations. We present a numerical 
model for the agglomeration of wet particles. The particles interact through capillary liquid 
bridges, which are modeled by accounting for the cohesive and viscous forces expressed 
analytically as a function of different parameters such as the distance between primary particles, 
liquid volume and viscosity, surface tension and particle sizes (Richefeu et al. 2007). The model 
also assumes that the liquid is transported by the primary particles modeled as agglomerates of 
finer particles. We find that this model is able to simulate the agglomeration of particles in a 
rotating drum in which a given amount of liquid is homogeneously distributed. Our simulation 
show that the granule size increases exponentially with the number of drum rotations and in 
proportion to the amount of liquid. We investigate the effects of process parameters such as 
particle size distribution, friction coefficient between the primary particles and liquid viscosity. We 
also consider the effect of cohesion on different flow regimes as a function of Froude number. 

! !  
Figure 1 Industrial and numerical granulation drum. 

!  

Figure 2 Snapshots represent the agglomeration process of solid particles in a horizontal rotating 
drum, granular flow on the left and granule is formed and it grows with the number of rotations of 

drum on the right. 



2nd YADE Workshop  Aix-en-Provence, April 26th–27th, 2018

!  
Figure 3 The evolution of the size of the granule as a function of the number of rotations for 

different values of the size ratio. 

!  
Figure 4 The exponential increase function of accretion (continuous lines) and the nearly linear 

function of erosion (dash lines) for different values of friction coefficient. 
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