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Abstract — Axial and radial distributions of bubble holdup were investigated in a slurry bubble column with pilot plant
scale(D=1.0 m). Effects of gas velocity, surface tension of continuous liquid medium and solid fraction in the slurry
phase on the axial and radial distributions of bubble holdup were examined. The bubble holdup decreased with increas-
ing radial dimensionless distance from the center of the column, while it increased with increasing dimensionless dis-
tance in the axial direction from the distributor, in all the cases studied. The radial non-uniformity of bubble holdup
increased with increasing gas velocity but decreasing surface tension of liquid medium, while it was not dependent upon
the solid fraction in the slurry phase. The axial non-uniformity of bubble holdup increased with increasing gas velocity,
but it does not change considerably with variations of liquid surface tension or solid fraction in the slurry phase . The
axial and radial distributions of bubble holdup were well correlated in terms of operating variables within this experi-
mental conditions.
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Fig. 1. Schematic diagram of experimental apparatus.
1. Main column 10. Valve

2. Gas distributor 11. Globe valve

3. Calming section 12. Pressure tap

4. Resistivity probe 13. Liquid reservoir
5. Resistivity circuit 14. Liquid pump

6. A/D converter 15. Liquid flow meter
7. Date acquisition system 16. Weir

8. D/C power supplier 17. Compressor

9. Computer 18. Gas flow meter
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Fig. 2. Variations of axial and radial distributions of bubble holdup.
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Fig. 3. Effects of gas velocity on the radial distribution of bubble

holdup in a slurry bubble column reactor(H/L=0.35, 5,= 0.072
N/m, S~0.05).
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Fig. 4. Effects of liquid surface tension on the radial distribution of
bubble holdup in a slurry bubble column reactor(H/L=0.6,
Us=0.02 m/s, S~0.05).
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Fig. 5. Effects of solid content on the radial distribution of bubble
holdup in a slurry bubble column reactor(H/L=0.45, U,=

0.06 m/s, 5,=0.072 N/m).
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Fig. 6. Effects of gas velocity on the axial distribution of bubble
holdup in a slurry bubble column reactor(r/R=0, 5;=0.059

N/m, S=0.05).
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Fig. 7. Effects of liquid surface tension on the axial distribution of
bubble holdup in a slurry bubble column reactor(r/R=0.6,
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d, : particle diameter[mm]
H : height of axial dispersion[m]
L :column heightm]
r : diameter of radial dispersion

R : column diameter
S :solid fraction[-]
t  :time[s]

Ug : gas velocity[m/s]
J2[o|A =X}
€ : holdup[-]

pu  :viscosity[Pas]
p : density[kg/m’]
o : surface tension[N/m]

SHERL

b : bubble phase
L  :liquid phase
sl : slurry phase
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