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Mathematical simulation on adsorption of zinc ion
and copper ion with resin
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Abstract:Zinc (1) ion and Copper (II) ion come from the process of producing potassium aurocyanide, gold—
plated material. Adsorption process of zinc ion and Copper ion resin in a @10 mmx20 mm adsorption column
was simulated and studied with the aid of Aspen Adsorption. lon concentration at exit of adsorption column vs
time curve and bed axial loading distribution of ion were obtained from simulation results with discrete partial
differential equations of first order upwind difference method. The time of breakthrough was shortened, as feed
flow rate and feed concentration increase respectively. The adsorption breakthrough curves did not change
with mass transferring coefficient any more When the mass transfer coefficient is greater than the critical
value, Ks (Zn*")=4.3x107 5™, Ks (Cu*)=1.00x107 s™". The modeling study provides reference data for scale—up
experiment and industrial application.
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Fig. 1 Adsorption isotherm of Freundlich
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€./q.=0.0259C,+5.9726
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Fig. 2 Adsorption isotherm of Langmuir
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Table 1 Feeding parameters of zinc ion and

copper ion
AR B (Zn™) B (Cu™)
HEARFR I /(m*-h™) 4.60x10° 4.6x107
PR/ (lmol - m?) 473107 9.44x10°
B /K 298.75 298.75
JEJ3 1(x1.013x10° Pa) 1.00 1.00
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Table 2 Parameters of adsorbent bed filled with

resin for adsorption of zinc ion and copper ion

Gk HAE (Zn™) B (Cu™)
W% BfHAE i B H, /mm 200 200
W% B HE P9 42 Dy, fmm 10 10
A e O 0.4 0.4
RS ds /(kg-m™) 480 480
G 0 R KK 15 4.3x10™ 1.0x107
SRS P, 0.459 4 0.021 1
Fi S 1P 0.677 5 85.100
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Fig. 3 Comparison of adsorption breakthrough
curves between numerical simulation results and

experimental results
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Fig. 4 Breakthrough curves of zinc ion at

different feed concentrations

M B T UERNR B R 4.6x107* m¥h B, BUER R ES
T 3 S EL 2.82%107 kmol/m® 4.82x10 kmol/m?,
6.82x107° kmol/m?.8.82x10° kmol/m* 1.08x107° kmol/m?
A, R B 2535 i £k an el 5 BT 7R

11 [=e—1.44x10" kmol/m*
~ 10F—*—3.44x10"kmol/m’
£ gf-—6.44x10° kmol/m}
£ 3
s f
< O 2 '
< S5F " —e—9.44x10 kmol/m*
Y ——1.04x10™* kmol/m’
N
Y 4
e
z 1}
of
0 2 4 6 8 10
] /h

5 ASEEERR BT8R B T R M 5 I i 2k
Fig. 5 Breakthrough curves of copper ion at

different feed concentrations
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Fig. 6 Breakthrough curves of zinc ion at

different feeding flow rates
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Fig. 8 Breakthrough curves of zinc ion at

different mass transfer coefficient values
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