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Abstract: Normal quartz sand ( NAT) was modified by Piranha solution and KH-550 solution to
obtain hydrophilic modified quartz sand ( HYL) and hydrophobic modified quartz sand ( HYB). The
surface properties were characterized, and the adsorption performance of tetracycline and the influence
factors were investigated. The results showed that the specific surface area of HYL or HYB was greater
than that of NAT, and the hydrophilicity and hydrophobicity were improved. The saturated adsorption
capacities of tetracycline by HYL, HYB, and NAT were 25. 60 mg/kg, 7. 67 mg/kg, and 11. 94 mg/kg,
respectively. The pseudo-first-order kinetics model and the pseudo-second-order kinetics model both
showed high goodness of fit to the adsorption of tetracycline (R* >0.97) , as well as the Langmuir and
Freundlich adsorption isotherm models ( R* >0.97). Tempkin model had correlation coefficient R* =
0.74 —0.84. HYL showed the best adsorption ability at pH =6. 0 without cation. HYB demonstrated
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good adsorption ability at pH =10. 0, and the presence of Ca’" increased the adsorption amount. NAT

had the best adsorption effect at pH = 10. 0 without cation. Analysis revealed that the adsorption of

tetracycline by HYL was mainly chemisorption and accompanied by a degree of electrostatic interaction,

the adsorption by HYB mainly depended on surface adsorption and ion exchange, and the adsorption by

NAT was mainly based on chemical adsorption.
Key words: modified quartz sand;
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Fig. 1  Adsorption kinetic curves of tetracycline on quartz

sand
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Tab. 1 Fitting parameters of adsorption kinetic models
5 th—%gh )1 th=%sh 1% MY K
q. k, R? q. ky R ky C, R’
HYL | 25.140 61 | 0.036 14 0.9735 | 26.789 60 | 0.001 96 0.988 3 0.63159 | 9.595 67 0.567 1
HYB 7.64598 | 0.070 00 0.9952 8.002 27 | 0.013 08 0.988 6 0.160 24 | 3.761 65 0.410 6
NAT | 11.889 02 | 0.028 07 0.997 1 12.84535 | 0.002 92 0.983 9 0.322 71 3.757 03 0.561 5
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Fig.2  Adsorption isotherm curves of tetracycline on quartz

sand
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Tab.2 Parameters of adsorption isotherm models

Langmuir Freundlich Tempkin
woH 2 2 2
K, G R Ky n R K b R
HYL | 0.099 37 | 54.87467 | 0.988 5 4.82895 | 0.831 82 0.982 3 4.360 61 5.723 34 0.831 1
HYB | 0.00040 | 52.11900 | 0.999 1 2.199 40 1.022 65 0.999 3 2.572 11 5.295 04 0.747 2
NAT | 0.117 51 | 28.448 01 0.9819 2.901 84 | 0.808 52 0.973 4 2.499 74 | 5.98198 0.8202
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