Abstract

This work is the extension of the author’s previous work supported by TRF on the investigation
of hydrodynamic behavior, gas-liquid mass transfer and the design of airlift contactors. In this
work, the focuses were given on the examination of various aspects of the airlift systems both
fundamental and application wise. Large scale airlift contactors were examined for their
performance both in terms of hydrodynamic behavior and mass transfer between gas and liquid
phases. Multiple draft tube system was suggested as options which could, to some extent,
dampen the effect of non-ideality occurred as the system was enlarged. Next, the influence of
salinity on the operation of the airlift system was investigated as, in several circumstances, the
airlift was applied for the aquaculture applications where sea water was used as medium. Sea
water reduced the size of bubbles considerably and the full examination of the gas-liquid mass
transfer in these airlift systems was carried out. The airlift was employed as a photobioreactors
for the cultivation of two types of single cell algae, i.e. Chaetoceros calcitrans (marine diatom)
and Haematococcus pluvialis (fresh water alga). The first one was commonly used as a feed for
marine hatchery such as shrimp or fish whereas the later was known to be one of the best
sources of the antioxidant astaxanthin. It was shown that the airlift systems could offer several

advantages over conventional culture systems for both cell cultures.
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