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by Piiched Blade Paddle Up-Pumping

The agitated vessels with aeration are widely used in chemical and biochemical
processings and a lot of studies have extensively been done. However, it is known at
large gas flow rate condition flooding occurs and gas-liquid mixing becomes
inadequate.

Gas-liquid mixing at extraordinary large gas flow rates was investigated for the
pitched blade paddle to create upward flow in addition to the Rushton disc turbine and
Scaba SRGT impellers, which are common for gas-liquid mixing. It was found that,
by dispersing gas from ring sparger set above the impeller against the flow created by
the pitched blade paddle up-pumping, the flooding does not occur and the aerated
power does hardly decrease even at 25vvm. In order to clarify this phenomenon, the
gas hold-up, mass transfer rate kja and bubble size distributions were investigated for
the pitched blade paddle up-pumping in addition to the Rushton disc turbine and Scaba
SRGT impellers. As a result, the pitched blade paddle up-pumping gives enhanced gas
hold-up and ka at large gas flow rate compared to DT and SRGT. Also the
distributions of bubble size by piched blade paddle up-pumping can be kept small,
even if gas flow rate increases. These enhancement performance is achived by the
stable upward liquid flow by impeller and using large distributing space in a vessel
without holding gas by impeller temporarily. Consequently, it becomes possible to
disperse large gas volume keeping small bubble size and avoid flooding.

This gas-liquid mixing method can be used for the mild reaction by using a large
dilute gas in chemical processing and the bioreactor which requires high oxygen
movement.
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