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Adsorption and Desorption of Norfloxacin on Four Typical Soils in China
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Abstract: Batch equilibrium experiments were used to reveal norfloxacin (NOR) adsorption/desorption on four kinds of soils; namely Ustic
Cambosols collected from Fengqiu of Henan, Ali-Perudic Ferrosols collected from Yingtan of Jiangxi, Gleyic-Stagnic Anthrosols collected from
Changshu and Udic Argosols collected from Nanjing of Jiangsu. Results show that the experimental data are best described by the Freundlich
and Langmuir model; but not fitted successfully by the linear model. Different sorption behaviors of NOR are observed in the four tested soils,
with the K; values varying greatly from 82.0 I/kg ( Cambosols) and 432 L/kg ( Argosols) to 5677 L/kg ( Anthrosols) and 8 790 L/kg
(Ferrosols) . The apparent sorption-desorption hysteresis is found, and the hysteresis index in Ali-Perudic Ferrosols is at least as five times as
those in the other tested soils. Moreover, the K; values are in a significantly negative correlation to soil pH but significantly positive correlated
to the percentage of cationic NOR in solution. At the tested pH interval of 5 ~ 9, logarithm K, values of NOR increased slightly and then
decreased with the rise of pH in Ali-Perudic Ferrosols and Gleyic-Stagnic Anthrosols, while decreased linearly in Udic Argosols and Ustic
Cambosols. It could be deduced that cation adsorptions is the predominant sorption mechanism of NOR on the four soils, and at low pH, NOR
cation adsorption in Ali-Perudic Ferrosols and Gleyic-Stagnic Anthrosols is affected by the competitive adsorption of co-existing cations in soil
solution.
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Equilibration curves of NOR sorption and desorption
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Fig.2  Adsorption curves of NOR in the four tested soils
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Table 3 Parameters of the adsorption models fitted
e Freundlich #5% %! Langmuir 174 ﬁﬂ%ﬁ% __
lgK; 1/n r AG/kJ*mol ! K, Qm/mgokg ™! r lg Ky CBIMHE + ARUETR2E)
W+ 1.914 0.613 0.996 -22.3 5.36 62.7 0.995 2.21+0.15
SRR 2.636 0.558 0.995 -28.0 35.1 133.2 0.993 3.30+0.20
KA+ 3.754 0.765 0.991 -30.4 41.4 597.0 0.996 4.26+0.09
AR 3.944 0.922 0.993 -34.2 14.6 994.9 0.993 4.08+0.08

2.3 BB RSN R K, Z SR
V5 GEAE IR R B AT o SR A g
EEASE S AT E P SRt e U FE R A Civil
V5 GAC ) (1 53 1 45 K 5 AR I ST N ¥ e AE L
SErb R BN AT D s L T K R AR A
K VIR SR AE 4 B R 3 rp R Y e ) 22
R4 K STEMEREMNEXME

Table 4  Correlation of NOR between K; and soil properties
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Fig.3 pH-dependant speciation of norfloxacin
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Fig.4  Sorption coefficients of NOR in the four tested soils at different pH
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Fig.6  Desorption curves of NOR in the four tested soils
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Table 5 Parameters of desorption models fitted
- HE 4 Freundlich #2 Langmuir 52 SRS
R 1gK, ges 1/n r K1, des Om/mg'kg_] r Cel Co [
i 1.924 0.620 0.993 6.82 53.4 0.983 0.006 9 0.012 0.015
joyis 2.790 0.599 0.990 37.7 150.9 0.998 0.214 0.249 0.270
KFE L 3.744 0.739 0.991 62.9 485.0 0.995 0.169 0.149 0.137
AR 4.654 1.048 0.991 60.4 787.0 0.996 1.15 1.34 1.47
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