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Effects of Homogenization of Alternanthera philoxeroides Root Exudates
on Tetracycline Adsorption by Clay

LI Min, DENG Hong-yan, LI Wen-bin*, DONG Zhuo-ma, PANG Ting, OUYANG Jiang-ming
(College of Environmental Science and Engineering, China West Normal University ,

Nanchong , Sichuan 637009, China)

Abstract; Under the homogenization of thick root (TR) exudates and fine root (FR) exudates of Alternan-
thera philoxeroides in different proportions, the isothermal adsorption characteristics of tetracycline (TC) by ben-
tonite and kaolin were studied, and the effects of pH value, temperature and ion concentration on TC adsorption
were analyzed. The results showed that the adsorption of TC by clay conformed to Henry model after homogeniza-
tion of root exudates. The promoting effect of FR homogenization on TC adsorption was stronger than that of TR
homogenization. The increase of TC adsorption by kaolin was larger than that of bentonite. Under the conditions
of pH value of 2 ~ 10, temperature of 5 C ~ 40 °C and ion concentration of 0.01 mol/L ~ 0.5 mol/L, after
homogenization of root exudates, the adsorption capacity of TC on clay was positively correlated with tempera-
ture, and increased first and then decreased with the increase of pH value and ion concentration. After homoge-
nization, the adsorption of TC by clay was a spontaneous, endothermic and entropy increasing reaction process.
The root exudates of Alternanthera philoxeroides could enhance the fixation ability of clay to TC.
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Table 1

Fitting parameters of Henry adsorption isotherms of

TC by different clay under the homogenization by exudates

fb 3 M*EZEHr ¢,/ (mmol - kg™') /(L + mmol ")

B 0.992 77 5.56 91.54
B-1% TR  0.992 1© 5.72 96.30
B-2% TR  0.987 1¢ 5.91 108.75
B-5% TR  0.992 8V 6.10 118.00
B-10% TR  0.981 19 6.43 138.04
B-1% FR  0.988 5© 6.05 109.27
B-2% FR  0.991 1© 6.16 119.68
B-5% FR  0.993 49 6.25 129.48
B-10% FR  0.997 6% 6.52 149.69

K 0.989 57 3.73 45.50
K-1% TR 0.993 20 4.00 52.30
K-2% TR  0.986 79 4.36 61.95
K-5% TR  0.992 0¥ 4.55 72.79
K-10% TR  0.996 0P 5.31 96. 47
K-1% FR  0.991 6V 4.35 63.73
K-2% FR  0.993 2@ 4.53 67.49
K-5% FR  0.990 5© 5.38 88.21
K-10% FR  0.992 47 5.89 112.73
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Table 2 Thermodynamic parameters of TC adsorption by the

clays under the homogenization by exudates

AG/(kJ - mol™") AH/ AS/

g L L

5 C 40 ¢ (kJ-mol™') [J+ (mol-K)™']
B-10% TR -11.27 -13.00 2.95 57.34
B-10% FR -10.45 -12.07 2.94 58.07
K-10% TR -10.87 -12.55 2.99 54.13
K-10% FR -10.81 -12.47 2.97 55.52
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