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Abstract—To study the characteristics of mixing of liquid in gas-liquid flow with solid particles which
can be applied in the wet FGD process and carbon dioxide wet removal process, Residence Time Distribution
curves obtained in the circulating slurry flow were analyzed. Mixing time of liquid was reduced with the
increase of superficial gas velocity and concentration of solid paricles due to coalescence of bubbles, and
it had the same tendency with the size of particles at low gas flow rate. Such tendencies could be well
explained by the equation from Kolmogoroff's isotropic turbulence theory with Bodenstein numbers.
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Fig. 1. Typical RTD curve of tracer with internal recircu-
lation of fluid.
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Fig. 2. Effect of superficial gas velocity on the mixing time
of liquid(91 micron).
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Fig. 3. Effect of particle concentration on the mixing time
of liquid(47 micron).
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Fig. 4. Effect of particle size on the mixing time of liquid
(U, =0.016 m/s).
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Fig. 5. Effect of particle size on the mixing time of liquid
(U;=0.031 m/s).
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A, :cross-sectional area of downcomer [m?Z]
A, :cross-sectional area of riser [m?]

Bo :Bodenstein number [-]

C :concentration of tracer

d, :equivalent diameter of annulus [m]

D, :axial dispersion coefficient [m?%s]

D; :diameter of main column [m]

fip  :Darcy friction factor at bottom section [-]
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f, :Fanning friction factor in riser section [-]

f, :Fanning friction factor in downcomer section
{-]

h :degree of mixing [-]

L. :circulation path of liquid

P, :pressure at head space of bubble column [m
H,0]

Q¢ :volumetric gas flow rate [m%/s]

U, :superficial liquid velocity [m/s]

U, : superficial slurry velocity [m/s]

azlo|lA X}

¢ :dissipation rate of energy [m%s’]

t. :dimensionless mixing time [-]

ps :density of slurry [kg/m?]

gco :gas holdup in downcomer [-]
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