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Abstract— The solubilities and diffusivities of CO; gas in aqueous kaolin and white carbon slurries at 1 atm and
20°C were obtained by the gravitational method and using a wetted-wall column.

The amounts of CO, gas adsorbed onto the surface of white carbon in aqueous slurries could be calculated ard the
increase of solubilities of CO, gas in aqueous white carbon slurries could also be explained.

Linear equations could be used for the prediction of the solubilities and diffusivities of gas in aqueous slurries and
the calculated values from the equations could be correlated with the experimental values very well.
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Table 1. Physical properties, solubility and diffusivity of CO, in slurries at 1 atm and 20°C
. k x 102 Density Ca,x105 Dy %105
Material Conc. (wt%) n (dyne-s”/cm?) (g/cm3) (gmol/cm3) (cm?5)
Water 0 1.0 1.00 0.998 3.829(+0.002) 1.610(x0.005)
Kaolin 3 0.96 1.49 1.017 3.788(10.003) 1.582(+0.004)
5 0.94 1.96 1.035 3.763(+£0.004) 1.571(+0.003)
7 0.90 2.60 1.051 3.736(10.002) 1.565(+0.003)
10 0.87 3.87 1.071 3.695(+0.005) 1.542(+0.005)
15 0.81 7.93 1.115 3.631(+£0.002) 1.519(+0.007)
White 3 0.96 1.68 1.012 4.021(+0.004) 1.587(+0.006)
carbon 5 0.94 2.55 1.027 4.167(£0.003) 1.558(+0.005)
7 0.91 3.95 1.034 4.268(+0.003) 1.546(10.003)
10 0.88 7.50 1.053 4.511(20.005) 1.532(+0.004)
12 0.86 11.24 1.059 4.622(20.002) 1.515(10.005)

HWAHAK KONGHAK Vol. 28, No. 1, February, 1990



54 wparg 714
.02
10 A kaolin
O white carbon
1.00 - eq. (2)

.0.98

AA

0.96

0.94F

0.92

0.01 002 0.03 0.04 0.05 906007
]

Fig. 1. Solubilities of CO, in aqueous slurries of
kaolin and white carbon at 20°C.
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Table 2. Amount of CO, adsorbed onto surface of
white carbon in aqueous slurry

Conc.

A;x105  A,x105 A, x107
(Wt%) (gmol/cm3) (gmol/cm3)  (gmol/m?2)
3 4.021 3.7684 4.580
5 4.167 3.748 4.55
7 4.268 3.699 4.42
10 4.511 3.656 4.64
12 4.622 3.603 4.62

average 4.56(stand. dev. 1,9%)

2Amount of CO, absorbed in water in slurry per cm3 of
aqueous shurry: (1.012-0.03//0.998 x 3.829 x 10-5 = 3.768 x
10-5 gmol/cm3

b Amount of CO, adsorbed onto surface of particles per
m? of white carbon: (4.021 x105-3.768 x 10-5)/(184 x
0.03)=4.58 x 107 gmol/m?
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Fig. 2. Absorption rate of CO, vs. (flow rate)n+2
for water and aqueous kaolin slurries at
20°C,
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Fig. 4. Diffusivities of CO, in aqueous slurries of
kaolin and white carbon at 20°C.
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NOMENCLATURE

A; : solubility of CO, in liquid phase, [gmol/cm,]
A, : solubility of CO, in water, [gmol/cm?]
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:amount of CO, adsorbed onto white carbon per

m? of white carbon, {gmol/m?]

:amount of CO, in H,0 per cm? of slurry, [gmol/

cm’]

: liquid phase diffusivity of CO, in slurry,

[cm?/sec]

: diffusivity of CO, in water, [cm?sec]
: column diameter in a wetted-well column,

[cm]

: defined by eq. (3)

: gravitational acceleration, [cm/sec?]

. height of a wetted-well column, [cm)

. consistency index, [dyne-sec”/cm?)

: power-law index, dimensionless

: average gas absorption rate, [gmol/sec]

: liquid flow rate, [cm®/sec]

: mass fraction of solid in slurry, dimensionless
: fractional area occupied by the continuous

phase, dimensionless

Greek Letters

: viscosity of pure solvent, [g/cm-sec]
: viscosity of continuous phase, g/cm-sec
: a parameter which describes the geometrical

configuration of the diffusing molecule and its
nearest neighbors

: density of slurry, [g/em®]
: density of water, [g/cm?]
: density of solid, {g/cm
: volume fraction of solid in slurry
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