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Abstract — Holdup characteristics of small bubbles were investigated in a viscous slurry bubble column. The phase
holdup of small bubbles was obtained from the knowledge of total bubble(gas) holdup and large bubble holdup, which
were measured by mean of static pressure drop method and dual resistivity probe method, respectively. Effects of gas
velocity, viscosity of continuous liquid phase and solid fraction in the slurry phase on the small bubble holdup as well as
holdups of total bubble(gas) and large bubble in a viscous slurry bubble column. The small bubble holdup increased
with increasing gas velocity but decreased with increasing liquid viscosity or solid fraction in the slurry phase. In addi-
tion the fraction of small bubble in the total bubble(gas) holdup increased with increasing gas velocity but decreased
with increasing liquid viscosity or solid fraction in the slurry phase. It was revealed that the rising velocity of large bub-
ble did not related to the holdup of small bubble in a viscous slurry bubble column.
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Fig. 1. Schematic diagram of experimental apparatus.
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Table 1. Physical and rheological properties of liquid phase
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Apparent Viscosity ~ Surface Tension Density K Diftusivity Kinematic Viscosity
(Pas) (mN/m) (kg/m®) (Pa-s™) n (cm?/s) (m?/s)
water 0.001 729 1000 0.001 1 2.22x107° 9.61x107"
CMC 0.1 wt% 0.011 732 1001 21.69x1073 0.882 0.48x107° 1.10x107°
CMC 0.2 wt% 0.024 733 1002 43.82x1073 0.847 0.26x107° 2.40x107°
CMC 0.3 wt% 0.038 73.6 1003 71.69x1073 0.825 0.19x107° 3.79x107°
CMC 0.4 wt% 0.050 73.9 1004 102x1073 0.802 0.15x107° 4.98x107°
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Fig. 2. Typical example of resistivity signals in a viscous slurry bub-
ble column(Ug; = 0.12 m/s, p,;=0.001 Pa-s, C=0).
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Fig. 3. Typical comparison of large bubble holdups measured by
dynamic gas disengagement(DGD) method and dual electri-
cal resistivity(DER) method(pn,;=0.001 Pa-s, C=0).
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Fig. 4. Effects of gas velocity on the holdups of total gas, large bub-
ble and small bubble in a viscous slurry bubble column(p,=
0.038 Pa-s).
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Cg  :slurry particle fraction

L : Column height[m]

P : pressure[MPa]

t : timef[s]

Uy  : gas velocity[m/s]

Up  :rising velocity of large bubbles[m/s]

J2[o|A =X}
€;  :total gas phase holdup[-]
€g - large bubble holdup[-]
€gs : small bubble holdup[-]
g : liquid phase holdup[—]
n : viscosity[kg/m s]
p :density[kg/m®]
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