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This work comprised a total of five sub-projects including: (i) internal liquid circulation in the riser of airlift
contactors, (ii) bubble size distribution in airlift contactors, (iii) mathematical model for gas-liquid mass transfer in airlift
contactors, (iv) an enhancement of gas-liquid mass transfer in airlift contactors, and (v) airlift contactor as a nitrogen
compounds removal technique. Each of these topics is concisely described below

The internal liquid circulation occurred in the riser of the airlift contactors. The velocity and the area fraction
that liquid flowed down in the riser depended significantly on the superficial gas velocity (u ) and the ratio between
downcomer and riser cross sectional areas (A/A). The analysis illustrated, however, that the flowrate of the downflow
liquid did not vary with u,, but only depended on A /A, of the airlift contactor.

Large bubble size was found to be rather large (5-7 mm) in the airlift contactors operated at low gas throughput
(u,‘ < | cm/s). Bubble size decreased as u,‘increascd and at u > 5 cm/s, the bubble size was found to be quite stable at 3-
4 mm. Note that the maximum u,_ employed in this work was 7.37 cmv/s. The characterization of bubble size distribution
allowed the determination of the mass transfer coefficient (k,) and the specific area of gas-iiquid mass trausfer (a). It was
shown that k, was rather constant, independent of the operating and design parameters in the airlift contactors. This
indicated that the increase in (he overall volumetric mass transfer coefficient (| k.a) with u,, was solely a result from the
increase in the specific area.

The suitable mathematical model for the airlift contactor was obtained when the system was divided into riser,
gas-liquid separator, and downcomer. The riser and downcomer were represented by the plug flow model with dispersion
whereas the gas-liquid separator was represented by the completely mixed tank.

The enhancement of gas-liquid mass transfer in the airlift contactors could be obtained by increasing the specific
area (a). In practice, this was achieved by inserting perforated plates into the riser of the contactor. As gas bubbles flowed
through the perforated plates, they broke and this resulted in smaller gas bubbics. This led to an increase in the surface
area of gas bubble for the mass transfer with liquid. However, the perforated plate with a small number of holes could
lead to a formation of very large gas fraction undemeath the plate and decreased the mass transfer.

The airlift contactor could be successfully employed as a nitrogen compounds removal technique. Riser was
designed as a nitrification packing chamber where ammonia was decomposed to nitrate. Downcomer, on the other hand,
was designed as a denitrification packing chamber as nitrate was further degraded to nitrogen gas. This system can be

further developed for the aquacultural industry where there is a need for the recirculation of culture medium.



