
Wet coating and granulation of cohesive powders in vortex chambers: 
 
 Granular materials are coated or granulated for different reasons, for example to improve the 
flowability of the powder, to mask odor or bad taste, to protect the core material from contact with the 
environment, to control the release of an active component, etc.. Different technologies for coating 
and/or granulating powders have been developed. Wet coating in a fluidized bed is frequently used 
and particular types of fluidized bed devices have been developed such as the Würster coater. 
Cohesive powders cannot be fluidized or processed in conventional fluidized beds. High-G operation 
allows increasing the gas-solid slip velocity and as such intensifying interfacial transfer of mass and 
energy, but also momentum. As a result, the impact of the van der Waals forces is reduced and 
cohesive powders can be fluidized. Research focuses on the use of vortex chambers to generate the 
high-G field. 
 

In vortex chambers, the process gas is injected tangentially via multiple gas inlet slots and 
evacuated via a centrally positioned chimney. Particles cannot follow the gas phase flow path due to 
their inertia and form a rotating particle bed. The latter is always tangentially fluidized, but does not 
necessarily need to be radially fluidized. Whether radial fluidization occurs depends on the balance 
between the radial gas-solid drag force and the counter-acting centrifugal force. The latter is affected 
by the type of particles fluidized and the vortex chamber design, to a much less extent by the gas flow 
rate. If radial fluidization occurs, the particle bed becomes less dense and less uniform and particle 
losses via the chimney become more important. 
 

      
 

Fig. 1. Wet coating of cohesive powders in a vortex chamber. Left: Schematic view. Right: Top – 
Vortex chamber during coating of cohesive powder; Bottom – Coated/granulated powder remaining in 

the vortex chamber after stopping the gas, solids and liquid feeding. 
 

The use of vortex chambers with cohesive powders is challenging and requires a careful 
vortex chamber design, i.e. sufficiently small gas inlet slots and a sufficiently small chimney. Wet 
coating of cohesive powders is studied. The intensification of interfacial transfer of mass and heat 
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facilitates low-temperature coating and granulation. Furthermore, vortex chambers offer a unique 
flexibility with respect to the gas flow rate, allowing controlled granulation. The introduction of a 
dispersed liquid phase introduces constraints on the stability of the rotating particle bed. Different 
types of devices to introduce the liquid phase, the applicable range of operating conditions and the 
process efficiency are studied. To quantify the granulation, the particle size distribution is measured by 
means of laser diffraction (Coulter). The quality of the coated or granulated powder is further analyzed 
using Scanning Electron Microscopy (SEM) and by means of active component release tests. 
 

 
Fig. 2. Characterization of the uncoated and coated/granulated powders. 
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