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Abstract—The absorption of carbon dioxide into aqueous slurry was carried out using a stirred absorber
in the presence of solid particles such as Ca(OH), at 25C and 1 atm. The reaction between dissolved carbon
dioxide and Ca(OH); in a slurry was an instantaneous irreversible reaction. The absorption rate in solid
suspension containing fine particles smaller than the liquid film thickness was considerably higher than the
rate in a saturated solution containing large particles. It was explained by the fact that the dissolution of
solid was enhanced by the reaction between the absorbed gas and the dissolved solid species in the liquid
film. The enhancement factor could be explained by the surface renewal theory and was compared with
those by the film theory and the penetration theory.
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Fig. 1. Ln[ Cgs/(Cgs— Cp)] vs. dissolution time of 1.0 wt%
slurry at 25°C and 150 rpm.
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Fig. 2. Concentration profile of CO; and OH™ in the 20
wt% fine particle of Ca(OH); slurry.
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Eq. (7) [gmol/cm?]

C4 :concentration of dissolved CO, in liquid at the
interface [gmol/cm®]
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Cs :concentration of species B [gmol/cm?®]

Cs :s-multipled Laplace transform of Cp defined in
Eq. (7) [gmol/cm?]

Cgs :saturation solubility of solid [gmol/cm?]

D, :diffusion coefficient of dissolved CO,-H,O [cm?
/s]

Dg :diffusion coefficient of dissolved CO,-OH™ [cm?
/s]

k; :mass transfer coefficient of CO; in liquid [cm/s]
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t  :gas-liquid contact time or dissolution time [s]

w  :concentration of solid in slurry [wt %]

z  :distance from gas-liquid interface [cm]

z,  :distance of reaction plane from gas-liquid inter-
face [cm]

aglojA X}

: [s+kea,(D4a/Dp) 21D, defined by Eq. (13)

: (s+ka,)/Dg, defined by Eq. (14)

: parameter defined by Eq. (29)

: film thickness in the film theory(=Ds/k;) [cm]
: ks

: stoichiometric coefficient [-]

: enhancement factor [-]
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