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Abstract TE138455

In this work, hydrodynamics and mixing in an air-lift bioreactor containing
non-Newtonain biopolymer was studied. The bioreactor capacity was 30 liter with
0.19 m in diameter and 1.0 m in height. The draft-tube was 0.13 min diameter and

0.71 m in height. The air was introduced into the intemal draft cavity.

This work was divided into three parts | hydrodynamics, mixing and
development of mixing models. The concentration range of xanthan solution used
to represent real broth was 0 - 1.0 % by weight. The air flow rate was controlled
between 0 - 1.0 wm. Hydrodynamics observation revealed that increase in air flow
rate resulted in stronger liquid movement, thus lower the circulation time. The
increase in xanthan concentration reduced liquid circulation due to the
coalescense of air bubble, forming fast-rising large bubbles. This resulted in an
induced turbulence appearing in the draft internal, whereas the much lower
movement and parabolic flow distribution across the section appeared in the

downcommer. The stagnant zones were also observed at the reactor wall and the

draft-tube boundary.

The second part concemed the study of mixing characteristics using tracer
response technique. Firstly, data acquisition system for collecting tracer response
data was developed. It consists of four pH sensors generating signal
simultaneously and continuously, fed into a microcomputer through ADDA data
acquisition card. The performance of the system was impressive. Secondly, the
system was used to study mixing time and analysis of mixing mechanisms. It was
found that the solution containing 0.1 % xanthan behaved similarly as that of
Newtonain fluid (water) but the mixing time was lower. As xanthan concentration
increased (0.25 and 0.5 % by wt.) the mixing mechanisms were much more

complex and the mixing time got much longer.

In the third part of the work a network-of-zone model was developed, taking
into account flow pattem inside the reactor and the mass exchange rate in radial
direction. The simulation showed that it is more fiexible that previous model. There
was a good agreement between the actual tracer response data and that obtained
from simulation, though the agreement can be improved by developing a program

for model fitting optimization techniques.





