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Table 1. Dimensionless variables
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variable definition variable definition
Cum tDm;
Xum Eﬁ; z U
CH —r__
Xu <y X R
Cm R?  m_3M
X o Ny Do X' € Ro,V
Cwr, R* . u__3M,
X Ty N Dy ¥ R,V
Table 2. The value of system parameters
parameter value parameter value
bead radius 02 cm kinetic viscosity 0.0089 ca'/s
total bead weight 5¢g kp 2.28125E-7 cm/s
density of bead 3 g Ka 0.022725 cm/s
diameter of bed 1 cm Du 50E-6 af/s
porosity of bead 0.3 Dy 9.31E-5 /s
flow rate 40 co/min Dix 23E-7 c¥/s
volume of solution 250 oo Duz, 3.635214E-7 c/s
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Fig. 1. Concentration profile

of metal ion in the bulk
solution

Fig. 2. Concentration profile

of hydrogen ion in the

solution

for different extenal mass
transfer coefficient

Fig. 3. Concentraion profile of
metal ion in the bulk solution



