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Adsorption of Tetracycline on Cu Exchanged Y-Zeolite
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Abstract: The CuY-zeolites were prepared by ion-exchange method, and characterized by scanning electron

microscope (SEM) and X-ray diffraction (XRD). Then the adsorption of tetracycline on CuY-zeolites was investigated.

The exchanged copper does not affect the crystalline phase and skeleton of the Y-zeolite. Adsorption kinetic of

tetracycline on CuY-zeolite could be well described by the pseudo-second order kinetic model. Adsorption

experimental results show that tetracycline adsorption on CuY-zeolite is much stronger than adsorption on Y-zeolite.

Additionally, the adsorption increases with increasing copper content and temperature. The pH value of the solution

significantly affects the tetracycline adsorption on CuY-zeolite, in an order of neutral > alkaline > acidic.
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Table 1 Simulation results of tetracycline adsorption kinetics

Pseudofirst-order kinetics simulation

Pseudosecond-order kinetics simulation

oo ! (mg-g™)

ki / (Lomin™) e/ (mg-g™)

R? ky / (gemg ™+ min™) Gea | (mg-g™) R

89.94 1.61x10™ 37.84

0.953 2.43x10-5 90.91 0.999
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Table 2 Freundlich Simulation results of adsorption

isotherms
K / (mg™-L*kg™) 1/n R
Y-zeolite 0.042+0.02 0.65+0.04 0.991
14.6 mg-¢! CuY 8.73+0.92 0.73+0.02 0.991
30.4 mg-g™' CuY 11.01£1.87 0.81+0.057 0.974
50.2 mg-g™ CuY 50.92+4.02 0.47+0.04 0.976
84.8 mg-g™ CuY 66.52+6.22 0.90+0.04 0.96
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Table 3 Freundlich Simulation results of adsorption

isotherms at different temperature

Temperature / °C K/ (mg™-L"-kg™) 1/n R?
15 21.15+1.87 0.46+0.057 0.977
25 27.03+3.72 0.55+0.04 0.942
35 34.6+1.94 0.72+0.04 0.992
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Table 4 Thermodynamic parameters for tetracycline

adsorption on CuY-zeolite

AG / AS/ AH /
K T/K
(kJ - mol™) (J-K™+mol™) (kJ - mol™)
21.15 288.15 —-13.5
27.03 298.15 -14.1 88.42 18.1
34.6 308.15 —-14.7
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Fig.7  Effect of pH value for single-point adsorption of
tetracycline to CuY-zeolite (50.2 mg-g™)
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