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Oxytetracycline Removal in Aqueous by Two Kinds of Zeolites with Different

Bore Diameter

LI Yuan ZHAO Chun DENG Hui-ping

(Key Laboratory of Yangtze River Water Environment Ministry of Education College of Environmental Science and Engineering
Tongji University Shanghai 200092 China)

Abstract:5A and 13X as two kinds of hydrophilic zeolites with different bore diameters were chosen as adsorption materials for
oxytetracycline (OTC) adsorption and desorption in aqueous. The effects of pH value and temperature on OTC adsorption were
investigated respectively and then the adsorption kinetics as well as thermodynamic were calculated to analyze the corresponding
adsorption mechanism. The results showed that two zeolites had satisfactory adsorption capacities on OTC and the adsorption processes
were well fitted by the singledayer adsorption model. The saturated adsorption were 667 mg/g and 1429 mg/g on 5A and 13X
respectively (298K pH =7.0). The adsorption property of OTC on 13X was much better than that of 5A at the same temperature. The
adsorption kinetics were well described by the secondary kinetic equations and the OTC desorption rates by 5A and 13X were 91% and
95% individually in the desorption processes. The maximum adsorption capacities of two zeolites were in neutral solutions. And the
thermodynamic calculations showed that the adsorption of OTC on two zeolites was spontaneous endothermic reaction with the chemical
hydrogen bond as dominant.
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Fig. 1  Molecular structure of OTC
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Fig.2  Adsorption kinetic curves of OTC removal on zeolites 2.1.2
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Table 1  Kinetic model constants
k, /min ! R? q./mgeg™" ky, x10 "*g* (mg*min) ' R? k,/mg* (gemin'’?) ! R?
5A 0.035 0.967 263 0.17 0.992 21.21 0. 808
13X 0. 042 0.922 250 0.34 0. 968 15.71 0.941
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Fig.3 OTC adsorption isotherms on zeolites
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Table 2 Langmuir equation and Freundlich equation constants
Langmuir Freundich
T/K — 1
q,/mg*g b/gemg " R? 1/n K /mgg R?
273 417 0.15 0.975 417 0.15 0.975
SA 298 667 0.16 0.993 667 0.16 0.993
313 1667 0.46 0.990 1667 0.46 0.990
273 1000 0.070 0.979 1000 0.070 0.979
13X 298 1429 0.086 0.993 1429 0.086 0.993
313 2 000 0.079 0.982 2000 0.079 0.982
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Fig. 4 OTC adsorption isotherms of zeolites at different pH
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Table 3 Langmuir equation constants at different pH 2.2.1 Niwas
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Table 4 Thermodynamic parameters of OTC adsorption on zeolites at different temperatures
T/K K, R? AG/kJ*mol ™! AS/Je(mol+K) ' AH/kJ*mol ™'
273 0.51 -1.20
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