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Effect of Invasive Plant Litter Extract on the Adsorption of
Chlorotetracycline by Purple Soil
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Abstract: Purple soil was modified with aboverground (O) and underground (U) litter extracts ( Le) from
three invasive plants. The isothermal adsorption characteristics of each Le modified soil sample for chlorotetracy-
cline (CTC) were studied by batch method. The effects of pH value, ionic strength and temperature on CTC ad-
sorption were analyzed. The results showed that the adsorption isotherms of each Le modified purple soil for CTC
were most suitable for Freundlich model description. Conyzaannumus Le modified purple soil had the best adsorp-
tion effect on CTC, the maximum adsorption capacity was 1.68 mmol/kg ~7.94 mmol/kg. When Le modification
ratio was 100% ,the adsorption capacity of OLe and ULe modified purple soil on CTC reached the maximum, and
OLe modified purple soil had better adsorption effect on CTC than ULe. When pH value was 2, ionic strength was
0.1 mol/L and test temperature was 40 °C, Le modified purple soil had the best adsorption effect on CTC.
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Table 1

Thermodynamic parameters of CTC adsorption

by each Le modified soil sample

. -1 .
o R AG/ (kJ+mol ") AH/(}:J- AS/Ul]
10 °C 40 °C mol ™) (mol - K) ']
P -0.53 -1.02 4.07 16.24
50% Ap - ULe - P -1.96 -2.57 3.77 20.24
100% Ap - ULe -P -4.09 -4.96 4.09 28.91
P -0.78 -1.24 3.62 15.53
50% Ap - OLe - P -1.99 -2.41 1.96 13.95
100% Ap - OLe -P  -3.63 -4.21 1.83 19.27
P -0.55 -0.86 2.39 10.39
50% Ea — ULe - P -1.36 -2.01 4.83 21.86
100% Ea - ULe -P  -3.01 -3.72 3.75 23.85
P -0.64 -0.99 2.63 11.56
50% Ea — OLe - P -4.64 -5.42 2.71 25.94
100% Ea - OLe -P  -6.71 -7.89 4.45 39.39
P -0.56 -0.93 2.91 12.26
50% So — ULe - P -2.03 -2.63 3.59 19.85
100% So — ULe - P -2.44 -3.21 4.78 25.53
P -0.70 -0.98 1.98 9.48
50% So - OLe - P -2.89 -3.47 2.61 19.41
100% So — OLe - P -3.40 -3.98 2.15 19.58
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