CLEAN TECHNOLOGY, Vol. 17, No. 2, June 2011, pp. 150~155

| mwmEIE |

71s=tE 427 H|I=E 0[8

23}

S8UAo|

|

34 1;}} EignA

P

2.
ey 3

(2011 69 139 2011 69 20 A A4 2011 6€ 21 &)

A Simulation Study on the Removal Process of the Heavy Metal lon in
Aqueous Solution by the Functionalized Silica Beads

Yoonhwan Woo and Changupp Choo*
Department of Mechanical Systems Engineering, Hansung University, 389 Samsun-dong, 3-ga, Sungbuk-gu, Seoul 136-792, Korea

(Received for review June 13, 2011; Revision received June 20, 2011; Accepted June 21, 2011)

ROF

Aol A= 8A e F&ol 22 7153k TH Y Aejrt ZAIE o) 85t AASte Tl st fak AHEE S o]

\_

goto] mASITE B BT v HY BDE SYsto] RapY WMot 2% Wao] e §FS AnRgton) WY 2
3 u)9Yy 229) A0S vl Letgch. FERDL] H$ Frandlich 5241 AR 0 vBY A S 1303

S8 7Psioleh B3R Y vBY UL A8 vl Wi Re FUE degon 4oL AATA A g
A& 4 Aotk BAo) AN E AHzh Bestol BY 0| o2 AHE vlnd 23 P AoHE ehh ik

=H0]: W nd vEY ny, 224 A A

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.
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Figure 1. A schematic diagram of the metal ion removal using
modified silica bead.
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o} 714 C, : the concentration of metal ion at the bulk phase
Cg : 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
ks : the external mass transfer coefficient
Dy @ the diffusivity
p : the porosity
C; : the concentration of the metal ion within the bead

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

Item Value Item Value
Diffusivity 443 x10°° (cmzfsec) 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/cm3)
Density of the bead 0.246 (g/cm’) Initial Conc. of Ag ion 2 x 10”° (mol/cm’)
Porosity of the bead 0.283 Constants of Isotherm k=0237,n=154
. 5 Tortusity factor 4.4
Total volume of the solution 90 (cm’) 5
Flow rate 0.5 {om’/sec)
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Figure 2. Effect of dimensionless parameter N; (N2=0.1).
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Figure 5. Comparison of the predictions by equilibrium and non-
equilibrium models.
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Figure 4. Comparison between experiment and prediction of
equilibrium model.
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