CHAPTER 1
INTRODUCTION

1.1 Rationale

Although aerated stirred tanks and bubble columns have been generally used in the
fermentation industries, they often encounter serious limitations, for example, high

power requirement per unit vol

f uniformity in the circulation of liquid.

Recently, airlift contactor devi hed as alternative bioreactor types.

Q) w for the processing of shear-

ors, the rising gas induces the

In particular, airlift con
sensitive cultures. (Ka
liquid circulation wi buted to the difference in local
liquid densities. Not could cause certain damage
7 casonably low energy consumption.
Moreover, airlift contac ¢ 7' er-de i\ d flow pattern than bubble columns
which allows a proper ' + _# uid: eir fa\ on rate. Table 1.1 summarizes

advantages and limitati

Recently, there are many applg@is F airhifi. contactors, for example, the growth of
microorganisms, tl'{)ulti. ‘ or sin; algae, and the treatment of waste

containing nitrogen_g£ompounds : :_*':. taweesup, 2002; Silapakul,
2002) This indicate al fo rther d@elopment of this system for

aquacultural industries. For, each system, the optimization of the reactor configuration
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contactor (square, cylinder column and external, internal column), size, area ratio and
position of sparger on hydrodynamics and mass transfer. (Zhao et al., 1994; Pironti
et al., 1995; Vorapongsathorn et al., 2001; Krichanavaruk, and Pavasant, 2002a;
Wongsuchoto et al., 2003) Some results were obtained for effect of liquid properties,

L.e., viscosity, surface tension and the results showed that the properties of liquid and

the additives, i.e., antifoam and surfactant played important roles on rate of



hydrodynamics and mass transfer in airlift reactors. (4-Masry et al., 1998; Snape,
1992)

Surprisingly, although a large volume of research on airlift performance and its

application have been published, there have been few reports on the study of the

effect of saline content on hydrodynamics, and mass transfer in ALCs.

ications using sea water and it is imperative at
, ;; such systems be characterized.

Our previous research involves th
this stage that hydrodynamic :
Thus, this work concentr ' determination of the effect of
saline concentration on th nsfer behavior of internal loop

airlift contactor. This uture development of airlift

systems for various ag

1.2 Objectives

= %
1.2.1 To investigate th¢ effe t oMf drodynamics and gas-liquid mass

transfer performance in ieh 1t contactors.

1.2.2 To investigate the g cross sectional area ratio on

hydrodyna V ad-gas-lLiguid-iass-tianstei-m-tternal loop airlift contactors

with sea water as

e effect of gas velocities on @drodynamlcs and gas-liquid

=B T

1.3 Expected benefits
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Potential %eneﬁts from this work include:

1.2.3 To investigate

1.3.1 The knowledge on the behavior of airlift contactors with sea water as liquid

phase.

1.3.2 Fundamentals for the operation of marine applications and scale-up of airlift

systems.



1.4 Working scopes

1.4.1

1.4.2

143

1.4.4

The investigations are restricted to bench-scale internal loop ALCs with

dimensions as shown in Table 3.1

The investigations are performed in an air-water and air-sea water systems

with saline concentration of 15, 30, 45 ppt.

The investigations of mass, transfer characteristics are restricted to oxygen

transfer only, and in a
following assumptions:

- Constant 0956

- Isothermal®Systorm with neglis cffect of the dynamics of the
dissolved® / Jectrode \
In the investigations -/ vdrodynamic. behs r, gas density is considered

negligible compared to'th ‘i"',
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Figure 1.1 Schéthatic of reactors: ‘(a) Bubble column (BO), (b&’Alrhﬁ contactor
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