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Abstract The thermodynamics and kinetics characteristics of norfloxacin Nor sorption on humic acid HA were investigated by batch
equilibrium studies according to OECD Guideline 106, and the sorption mechanisms were also discussed in this study. Results showed that
the sorption of Nor to HA began from a rapid stage with continuing for approximately 12 h, and then followed with a slow stage until a 48 h of
sorption equilibrium time. Sorption kinetic curves at different pH were well fit with a pseudo second—order kinetic model. The Freundlich
model could properly describe sorption isotherm. The sorption isotherm indicated nonlinear characteristics due to 1/n of isotherm fitted by the
Freundlich model less than 0.5. Results with —48.85 kJ -mol™ of AH” and less than O of AG° revealed that the sorption of Nor on HA was a
spontaneously exothermic process. The exchange of ion was the dominating sorption mechanism for Nor sorption on HA, while the H-bonding
and dipole force might be the other sorption mechanisms. Less than 0 of AS indicated an entropy decrease during the sorption process. Ener—
gy at sorption site decreased as the sorption amount increased, indicating the heterogeneity and non—linear sorption characteristic of HA.
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Table 1 Physic—chemical properties of the humic acid
Jmol kg™
C/% H/% N/% 0/% H/C 0o/C
AldrichHA 31.67 2.67 0.19 65.47 1.01 1.55 3.28 0.91 2.37
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Table 2 Simulation of the dynamics
pH=3.0 pH=5.0 pH=7.0
a b R? a b R? a b R?
In ¢q.—q, =Ing.~k Y=a+bt 5554 -0.111 0978 6.151 -0.163 0.802 5.524 -0.050 0.931
tlq=1/ kaqi +tlq. Y=a+bt 0.005 0.002 0998 0.007 0.002 0992 0.009 0.002 0.995
q/q+In q.~q, =Inq.~k Y=a+bt 5916 0.096 0989 6.539 0.147 0.751 6.008 0.052 0.862
q=k, 1" Y=a+bt" 89.24 4450 0.862 83.69 4448 0947 93,56 3575 0.883
q/q.=rt"*+C Y=a+bt" 0255 0.127 0863 0206 0.167 0978 -0.021 0.023  0.968
Elovich g=a+blnt Y=a+blnt 1423  56.65 0984 1408 49.8 0.985 131.6 5294 0973
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Figure 3 Adsorption isotherm of Nor on the humic acid Figure 4 Plots of InC/C. vs. €, at various temperatures
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Figure 5 Dependence of sorption energy on different sorbate loading
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