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Abstract—It was found that a slurry prepared from acicular Géethite particle (0.27 um in long axis and standard
deviation is 0.07 #m) in IN-NaOH aqueous solution obeys the Power Law of Ostwald-de Waele by measuring the vis-
cosity of the slurry for each solid concentration. Subsequently, the gas holdup and volumetric mass transfer coefficient
of oxygen were determined by measuring slurry density and dissolved oxygen in a slurry bubble column (10 cm in
diameter and 200 cm in height) equipped with a perforated plate (1 cm thickness of acryl) having 89 holes (0.5cm in
diameter) with 1 cm rectangular interval and filled with 6 liters of the above slurry, using air flow rate of 1.4-15.0
cm/sec at 20°C. Gas holdup and volumetric mass transfer coefficient can be represented by the following equations.
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SP: Signal processor
T: Thermocouple

COM : IBM P/C AT
computer

DL: Data logger

DO: Dissolved oxygen meter

DP: Differential pressure
transmitter

B: Const. temp. bath H': Humidifier
BC: Bubble column M: Manometer
C: Cyclone OF: Oil filter

CT: Capillary tube RP: Resistance probe
Fig. 1. Schematic diagram of experimental ap-
paratus.
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Table 1. Experimental conditions
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Table 3. Properties of solid particle

Solid a-FeQOOH
Density, g/cc 4.28
Shape Needle
Average length, um # 0.27
STD deviation, um 0.07
Aspect ratio, length/dia. 15-20
Specific surface area, 33

m2/g*

Gas Air
Temperature 20°C
Solution 0 to IN-NaOH aq.
Ionic strength* 1.0
Balance reagent Na,S0,10H0
Solid concentration 0 to 2.0 wt%
Superficial gas velocity 1.0 to 15 cm/s
Liquid volume 6000 cm3
* 1= scizi2
2

Table 2. Column and distributor dimension
Column diameter, cm 10.0
Column length, cm 200.0
Distributor

Hole diameter, cm 0.05

Length of pitch, cm 1.0

Type of pitch rectangularity

Number of hole, - 89
Open area, % 0.22
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Fig. 4. Shear rate vs, shear stress of Goethite wt%
in 1IN-NaOH solution.
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Fig. 12. Comparison of measured k; a data with
those calculated from equation (11).
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