Bubbles trapped in a fluidized bed: 
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ABSTRACT 

We report the experimental study of gas injection at constant flow-rate at the bottom of an immersed granular layer confined in a vertical Hele-Shaw cell. In the stationary regime, a central fluidized zone formed by two granular convection rolls is observed [1-2]. We point out that the bubbles trapped inside the liquid-saturated bed follow different dynamics: either the bubbles are initially formed outside the fluidized zone, and remain trapped in the system permanently; or they are located inside the fluidized zone where they are attracted by the central air channel. By image analysis we can follow their trajectories in time.
We investigate the dependence of the air volume trapped inside the fluidized zone, the bubble size and the three-phase contact area on the gas injection flow-rate and grains diameter. Contrary to the intuition, the gas-liquid-solid contact area decreases when increasing the flow-rate. We find that the volume fraction of air trapped inside the fluidized zone is roughly constant and of the order of 3-4% when varying the gas flow-rate and the grains size.
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Fig. 1 Bubbles trajectories (a,b) and location (c) in the central fluidized zone.
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