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Abstract—Mass transfer phenomena were studied in a slurry bubble column in which fine acicular a-Goe-
thite particles(average length 0.27 um) were suspended in IN-NaOH solution. In order to measure bubble
diameter, two-point probe was used. Distribution of measured bubble diameters in the slurry bubble column
was showed log-normal and changed from unimodal to multimodal with increasing the superficial gas velocity
and solid concentration. Sauter mean bubble diameter(d,. volume-to-surface mean bubble diameter) was
minimized at transition region, but above that region, it was increased by increasing superficial gas velocity
and solid concentrations. Liquid side mass transfer coefficient(k;) was increased below 0.9 wt% solid concen-
tration but was suddenly decreased above 0.9 wt% by concentrating the solid. The k, was also increased
with increasing the Sauter mean bubble diameter. Liquid side mass transfer coefficient can be represented
as following equation by dimensionless groups and wt% concentration on this system and conditions.
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a-Goethite concentration K
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0.1 0.998 1.5
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0.5 0.967 33
0.75 0.754 27.7
1.0 0.654 66.7
2.0 0.390 1146.7
3.0 0.342 2971.7
4.0 0.327 5088.7
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Fig. 1. Diagram of resistance probe and its signals.
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Table 2. Calculated parameters of equation (7) from ex-

perimental data

Parameters Value Standard deviation
bl 1.0x107% 7.084 <1076
b2 1.53 7.194 <1072
b3 0.79 4.983X10°?
b4 0.51 4.499x10
b5 8.0 1.088
b6 2.73 5.792 X102
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Fig. 10. Parity plot of dimensionless analysis from equa-
tion (7).
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NOMENCLATURE
a : specific interfacial area [1/cm]

(2) mews : measured a [1/cm]
b1,b2,---b5 : parameters

d : measured bubble mean diameter [cm]

da: : each bubble diameter [cm]

dus : Sauter bubble mean diameter [cm]

D - diffusivity of oxygen [cm?/sec]

K : fluid consistency index [mPa-sec”]

k. : liquid side mass transfer coefficient [cm/sec]

(k@) : calculated k,a from model equation(4), [1/
sec]

L : length from probe tip to tip(see Fig, 2) [cm]

N; : number of bubbles [-]

n : flow behavior index [-]

Uc - superficial gas velocity [cm/sec]

U : interstitial gas velocity, Us/eq [cm/sec]

t, t» :typical response time by occuring bubble(see

Fig. 2) [sec]
Bo : Bond number, gd.2p: [-]
Ga : Galileo number, gd.*p/?/p? [-]
Re : Reynolds number, d,Ugpi/mi [-]
Sc : Schmidt number, w/mD [-]
Sh : Sherwood number, kyd./D [-]

€ : gas hold-up [-]
Lo} - solid concentration [wt% ]
P1 - density of liquid [g/cm’]
W : viscosity of slurry, K-(50-U,)""! [mPa-sec]
o1 - surface tension of liquid [dyne/cm]
Oin - standard deviation of log-normal distribu-
tion
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