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Abstract— Effect of sodium bicarbonate and sodium arsenite on the facilitated transport of carbon dioxide
through alkaline liquid membrane was investigated in view of the ionic strength and the pH of the solution through
the boundary layer approximation. With the increase in the content of sodium bicarbonate, the pH of the solution in-
creased while the difference of pH across the membrane decreased. Under the same jonic strength of the solution the
concentration gradient of bicarbonate ion in the membrane increased and the pH and its gradient decreased with the
content of sodium arsenite. It was confirmed that sodium arsenite facititated the transport of carbon dioxide not only
by catalyzing the hydrolysis of carbondioxide but also by buffering the pH.
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Fig. 2. lonic strength profile in the liquid film.
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Table 1. Influence of ionic strength and CO,
upstream partial pressure on CO, flux
(X107 *cc/cm*sec).

Pco,ufatm) 0.1 0.3
NaHCO, 0.5 0.41 0.85
(mole/!) 1.5 0.56 1.21
NaHCO, 0.344+0. 16 1. 40 2.18

+
NaAsO, 1.0+0.5 3.33 5.66
(mole/!)
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Table 2. Influence of NaAsO, content and ionic
strength on CO, flux( X 10 *cc/cm *sec).
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NOMENCLATURE

C, concentration of species i

6, equilibrium concentration of species i

C, : overall cation concentration in the liquid
film

C, : overall weak acid concentration in the
liquid film

D, : diffusion coefficient of species i

K, : reaction equilibrium constant of reaction
i

k k forward and reverse reaction rate

constant respectively of reaction j
L liquid film thickness
N, : diffusive flux of species i
: upsiream CO, partial pressure

co, . downstream CO, partial pressure




olAtstrlA o) AL € s 4T

pKe: —logyoKe
R ratio of flux in the reactive system to
that in system with film of H; O

1, local net rate of reaction j

w defined by eq. (50) [6]

X position in the liquid film
Z, valance

Greek symbols

a solubility of CO, in the liquid film

A defined by eq. (13)

) dimensionless CO, flux defined by eq.(2)
Py electric potential

REFERENCES
1. Hwang, S.T. and Kammermeyer : “Mem-

branes in Séparation,” John Wiley & Sons
Inc., N.Y. (1975).

10.

. Hammer, W.J. and De Wane, HH. :

235

. Meldon, J.H., Smith, K.A., and Colton, C

K.: Chem. Eng. Sci., 32,939 (1977).

. Ward, W.J. and Robb, W.L. : Science, 156,

1481 (1967).

. Suchdeo, S.R. and Schultz, 1.S. : Chem.
Eng. Sci., 29,13 (1974).
. Otto, N.C. and Quinn, J.A. : Chem. Eng.

Sci., 26,949 (1971).

. Jung, Y.W. and Ihm, S K. : Hwahakkonghak,

20, 365 (1982); English translation in Int.
Chem, Eng., 24, 74 (1984).

. Danckwerts, P.V. : “Gas Liquid Reaction,”

McGraw-Hill, N.Y. (1970).

. Joosten, 'G.E. and Danckwerts, P.V. : J.

Chem. Engng. Data, 17,42 (1972).

U.s.
Dept. Commerce, Dec. NSRDS NBS 33
(1970).

Perry, J.H. : “Chemical Engineers Hand-
book,” 6th ed. McGraw-Hill (1984).

HWAHAK KONGHAK Vol. 24, No. 3, June 1986




