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Effect of norfloxcian on sorption of copper onto humic acid

LIU Juan'?, ZHAO Ling"?, WANG Hui'*, DONG Yuan-hua'?

(1.Key Laboratory of Soil Environment and Pollution Remediation, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008,
China; 2.University of Chinese Academy of Sciences, Beijing 100049, China )

Abstract: Effects of norfloxcian(NOR) on the kinetics, thermodynamics and adsorption isotherms of copper onto humic acid (HA ) were in—
vestigated by batch equilibrium studies according to OECD Guideline 106. Results showed that the pseudo-second—order model was the
best one to describe the adsorption kinetics of Cu®* onto HA not only in the absence of NOR but also in the presence of NOR(R*>0.99).
However, the presence of NOR suppressed copper adsorption rate on the HA. When pH was between 3.0 and 5.5, adsorption isotherms of
Cu?** onto the HA were well fitted with the Langmuir equation with or without NOR. The presence of NOR suppressed the adsorption amount
of Cu®* onto the HA was also observed. On the one hand, it is ascribed to the formation of positively charged complexes of copper and NOR
that had lower affinity to the HA; on the other hand, there is competition between NOR* and Cu?* for surface sites of HA. The adsorption of
Cu?** increased with increasing pH in the absence and presence of NOR. It proves that the Cu®* and complexes of copper and NOR adsorption
to HA by cation exchange and electrostatic attraction. The presence of NOR enhanced the values of enthalpy and degree of disorder during
the process of copper sorption onto HA based on the results of thermodynamics experiment.
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Figure 1 Molecular structure of norfloxacin
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Figure 2 Sorption kinetics of copper onto humic acid
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Figure 3 Adsorption isotherm of copper onto the humic acid

(pH 5.0,25 °C) (pH 5.0,25°C)
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Table 1 Simulation of the dynamics
Cror/ Geed Th—sh )12 07 i Th =28 )y I i AR N 9 Bl RY Elovich J7f#
mg-L mgegt kX107 qua/mgrg? R kAx10? guu/mgeg? R K, c R a b R

0 61.13 0.38 23.04 0.851 0.06 61.73 0.999 0.85 3553 0.814 23.01 5.31 0.850

5 52.63 0.23 25.82 0.976 0.02 53.76 0.995 0.61 25.25 0.920 12.95 4.66 0.879
45 42.13 0.29 23.66 0913 0.04 42.92 0.999 0.63 17.16 0.781 1.68 5.39 0.936
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Table 2 Adsorption isotherm parameters of copper onto the humic

acid(pH 5.0,25 °C)

NOR e/ Freundlich Langmuir
mg- L K n R Q. K. R?
0 18.676 0292 0880 67.182 0.146  0.966
5 18.132 0269 0851 62.114 0.133 0979
45 20.511  0.184  0.838 44750 0282  0.985
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Figure 5 Adsorption isotherm of norfloxacin onto the humic acid

(pH 50,25 C)
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Table 3 Isotherm parameters of copper in different pH(25 °C)

® 4 AEIEERMELGRSHENANZSH(PHS.S)

Table 4 Isotherm parameters of copper in different temperatures

NOR ¥t/ w1t Freundlich Langmuir and thermodynamic parameters(pH 5.5)
mg-L7 pH g n R Q. kK R NOR #¢9m hJ/ Langmuir AGY  AHY  ASY
0 30 7986 0.38 0955 51.78 0.054 0952 f/mg L' K Q. K, R kJemol™ kJ:mol™ kJ-K

4.0 17.684 0.287 0.889 63.81 0.135 0.994
5.0 18.676 0.292 0.880 67.18 0.146 0.966
55 19295 0302 0.868 72.71 0.137 0.985
5 3.0 6.838 0343 0941 3743 0.058 0.985
4.0 17.382 0.261 0.883 57.76 0.137 0.995
5.0 18132 0269 0.851 62.11 0.133 0.979
55 17996 0300 0908 66.71 0.148 0.992
45 3.0 7.636 0260 0972 2597 0.112 0.908
4.0 14.687 0.218 0980 37.96 0.252 0.949
5.0 20511 0.184 0.838 44.75 0.282 0.985
5.5 20487 0222 0.808 5476 0.223 0.979
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