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Abstract—The diffusion characteristics of several solutes into the Ca-alginate gel beads have been investigated ex-
perimentally in a well mixed batch reactor. The experimental variables were concentration of CaCl,(0.05M, 0.5 M), tem-
perature(30-50 °C), concentration of Na-alginate(1.5-4 wt%), and the kind of solutes with different molecular weight such as
glucose, xylose, maltose, and lactose, respectively. The effective diffusion coefficient was determined by measuring solute
concentration in the solution with time. It was found from this experiment that the values of the effective diffusion coef-
ficient of glucose and xylose were not affected by the concentrations of Na-alginate and CaCl,, but those of maltose and lac-
tose were very much affected by the concentration of Na-alginate, especially in the range of 2-3%. The effect of tem-
perature on the diffusion of glucose and xylose with relatively small molecular weight could be neglected.
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Fig. 1. Schematic diagram of experimental apparatus.
1. Magnetic stirrer 4. Stirring bar
2. Jacket type beaker 5. Ca-alginate gel beads
3. Thermometer 6. Sampling line
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Fig. 2. The variation of glucose concentration according to time
with the Na-alginate 3.0 wt%.
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Fig. 3. The effect of the Na-alginate conc. on the effective diffusion
coefficient with xylose solution.
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Fig. 4. The effect of the Na-alginate conc. on the effective diffusion
coefficient with maltose solution.
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Fig. 5. The effect of CaCl, conc. on the effective diffusion coefficient
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Fig. 6. The effect of solution temperature on the effective diffusion
coefficient with glucose solution.
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a : radius of a bead [m]
C : concentration of solute in the solution [kg/m’]
C, : initial solute concentration in the solution [kg/m’]
C, : initial solute concentration in the Ca-alginates gel [kg/m’]
G - solute concentration in the solution at time t [kg/m']
C, - solute concentration in the Ca-alginates gel at time t [kg/m’]
D : constant [-]
D, :effective diffusivity [m®s]
Dix  : binary diffusivity for system A-B [m?/s]

p2el §

29| g5y 4s

H,, H, : dimensionless concentration {-]

M;  : molecular weight of solvent [kg/mol]

n, : number of beads [-]

qn : non zero positive roots [-]

r : distance from the center of a bead [m]

t : time [s]

T : absolute temperature [K]

v : volume of the solution excluding the space occupied by bead
(m']

V,  :molar volume of solute as liquid at its normal boiling point
[m*/kmol]

azjoja 2X+

a : solution volume over beads volume [-]

1S : dimensionless radial distance [-]

H : viscosity of solution [cP}]

T : dimensionless time [-]

Vs  :association parameter for solvent [-]
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