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Influence of Particle Size on the Adsorption of Oxytetracycline on Black Soil and Red Soil
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Abstract Oxytetracyline is widely used in the world as veterinary medicine to treat and prevent infectious bacterial diseases and to promote
animal growth. Although the amount of oxytetracycline used in animal body is very low, it can be almost completely excreted from the body
after a short time of residence and then easily enter into soil environment. The two contrasting soils including Black soil and Red soil were se—
lected to investigate the influence of particle size of soil on the adsorption of oxytetracycline on to soils, using the method of batch equilibrium
experiments. The results showed that adsorption processes of OTC on soils with different particle sizes consisted of quick adsorption and slow
adsorption. Oxytetracycline adsorption consisted of fast and slow adsorption processes. Adsorption rate of OTC were related with soil types and
particle sizes. Elovich kinetic model and Two—constant kinetic model could be used to well fit the kinetic processes of adsorption of oxytetra—
cycline on to two soils. Freundlich model, Langmuir model, and linear model could be used to fit OTC isothermal adsorption on two soils at
the different particle sizes. The correlation coefficient R? were between 0.954~0.999. The values of k,, k for adsorption of oxytetracycline on
two soils both increased with the decreasing soil particle size. These results suggested that it was very important to select the appropriate par—
ticle size when the adsorption of antibiotics such as tetracyclines on to soils was investigated.
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Figure 1 Molecular structure and pKa values of oxytetracycline
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Table 2 Adsorption rates of oxytetracyeline on black soil and red soil at different particle size mg-kg™+h™
/ /h
mm 0~0.5 0.5~1 1~2 2~4 4~8 8~12 12~24 24~36 36~48 48~72
<0.84 5 699.63 112.23 447.37 104.66 226.86 38.17 23.12 11.34 6.75 2.18
<0.15 6 64291 -579.27 231.96 164.56 55.54 18.07 22.00 18.88 14.99 6.24
<0.84 3 113.25 89.22 196.85 82.73 183.77 54.56 76.40 34.70 56.38 10.06
<0.15 3 580.29 1969.55 2 063.52 1203.77 663.04 711.85 271.68 279.94 317.50 172.96
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Table 3 Fitting of equilibration curves of oxytetracycline adsorption on 2 soils by different models
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Figure 3 Isothermal adsorption of oxytetracycline on red soil and black soil at different particle sizes
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Table 4 The parameters for oxytetracycline sorption models on soils at different particle sizes
o Freundlich Langmuir
ke n R? k. ¢un/mg kg R? ky R?
<2.00 385.82 0.781 0.996 0.006 36 908.34 0.995 88.84 0.992
<0.84 557.23 0.807 0.998 0.025 18 315.13 0.999 136.24 0.998
<0.15 3 782.45 0.577 0.954 0.668 11 322.33 0.994 637.67 0.989
<2.00 133.51 0.905 0.995 0.002 56 428.66 0.995 160.65 0.981
<0.84 157.56 0.959 0.998 0.002 82 606.28 0.998 328.15 0.986
<0.15 133.51 0.905 0.995 0.006 110 083.02 0.988 2 193.29 0.829
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