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Abstract : The removal process of heavy metal ion in aqueous solution by the functionalized silica bead was simulated using the
finite difference method. Equilibrium model and non-equilibrium model were proposed and the effects of dimensionless groups
and various parameters were investigated. Freundlich isotherm was used in equilibrium model and 1st order adsorption rate
expression was assumed in non-equilibrium model. The comparison results by the predictions of equilibrium and non-equilibrium
models showed good agreement. The predictions of equilibrium model were compared with experimental results reported in

literature and showed the marginal agreement.

Keywords : Equilibrium model, Non-equilibrium model, Heavy metal removal
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Figure 1. A schematic diagram of the metal ion removal using
modified silica bead.
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6]7] 4] Cp : the concentration of metal ion at the bulk phase
Cr : the concentration of metal ion at the surface of
the bead
R : the radius of the bead
p : bead density
M, : total mass of the beads
V : total volume
kr : the external mass transfer coefficient
D : the diffusivity
p : the porosity
C: : the concentration of the metal ion within the bead

gr : the concentration of chelating agent-metal complex
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Table 1. Simulation conditions in this model

Item Value Item Value
Diffusivity 4.43 x 10 ®(cm?/sec) Bead total mass 5.2 (g)
Bed diameter 1.1 (cm) Viscosity 0.0089 (g/cm sec)
Bead diameter 0.1 (cm) Density 1 (g/em’)
Density of the bead 0.246 (g/cmS) Initial Conc. of Ag ion 2%x10 ° (mol/cms)
Porosity of the bead 0.283 Constants of Isotherm k=0.237,n=1.54
. 3 Tortusity factor 44
Total volume of the solution 90 (cm”) 3
Flow rate 0.5 (cm’/sec)
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Figure 2. Effect of dimensionless parameter Nj (N>=0.1).
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Figure 3. Effect of dimensionless parameter N, (N;=10).
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Figure 4. Concentration Ratio within the silica bead.
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Figure 5. Comparison of the predictions by equilibrium and non-
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Figure 6. Comparison between experiment and prediction of
equilibrium model.
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