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Influence of Solid Particles on Gas-liquid Mass Transfer in a Stirred Tank
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Abstract: Gas-liquid mass transfer in a stirred tank was studied with a Rushton impeller. Mass transfer rate was investigated
using various concentration of different-sized solid particles, as well as different rotation speed at a constant temperature and
gas flow rate. When the solid volume fraction was less than 0.08%, no effect of quartz sands (41.1 um and 640 um) on the
volumetric mass transfer k; a was observed. However, k; a was increased when the solid volume fraction of calcium carbonate
particles (5.07 um) was above 0.4% . A semi-empirical equation of specific power input, effective viscosity of slurry, particle
size, and solid loading was obtained by fitting the experimental data. This equation can successfully describe the effect of
particles on gas-liquid mass transfer.
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Fig.1 Scheme of experimental set-up
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Tab.1 Comparison of mass transfer correlation constants

for an air-water system between literature data
and present work

Bk K « B
SCHR[8] 0.026 00 0.400 0 0.500 0
SCHR[10] 0.001 11 0.950 4 0.628 2
SCHR[15] 0.004 95 0.593 0 0.400 0
SCHR[12] 0.003 84 0.654 0 0.400 0
SCHR[14] 0.014 60 0.6110 0.554 0
SCHR[16] 0.010 40 0.475 0 0.400 0
SCHR[13] 0.010 36 0.670 0 0.560 0
SCHR[11] 0.005 30 0.550 0 0.320 0

ENS' 0.357 10 0.488 0 —
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Fig.3 Comparison of ki a depending on specific power
input in an air-water system from this work and
literature

LER R ST TE I RTR I3 RHK hva S5 R
TAWTE R SRR, X 32 th TR A AN ]

JE IR FEHE ) J LA 25 A AN [R] P B , 1 HLAS SCHY
SIRAE S SIS R AR T A T, TR o SCER IS TE
TS = AR R AT, XA AR SO A 2
PR FRAL 5T R BT SCIRE R R IR 2 —. 1T Judreze
AENONEAR A SRR AR BN 00 ko BTS04, 3 Al
RSB H ARG R, KB 3 aJLAFH HASCISE
g R SA RS, 5 Van't Riet 52 p) 45
Ry, ik 3285 U3 A K SRR A A
X8 i 1 ST B Pl P A5 1 1) S XA o
2.2 AXRMHFEENEEKPERITEZNZN
ASCHER] T IR [FRAR A 55/, 7610 °C |
AMGERE 6 L/min Z50F T, ME AR R L AR
Pt PR T A AR VR IR P AR T R, S5 R 4
i

+ 0%

12}F O 640um,0.01%
A 640 um, 0.03%
1.0F O 41.1um,0.01%

=
\E 0.8
= & 41.1pum,0.03%
0.6 X 41.1pm,0.08%
— LT 0% S LA il £
0.4 . . . .

0 300 600 900 1200 1500 1800

%/(W-m")
B4 FEERSHHNAZERITEEKPEREZIT

Fig. 4 Effect of quartz sands with different volume frac-
tions on the mass transfer of oxygen in water
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Fig. 5 Effect of CaCOQOj; particles with different volume
fractions on the mass transfer of oxygen from air
to water
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