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a b s t r a c t
In the present study, the adsorption behavior of ciprofloxacin (CIP) from aqueous solution, using 
NiO nanoparticles (synthesized by the sol–gel method) was studied at batch experiments. A num-
ber of parameters (e.g., temperature, adsorbent dosage, contact time, pH, and initial CIP concentra-
tions) were studied. The best efficiency for the removal of CIP was obtained by 99.2%. The optimal 
parameters used here were the temperature of 50°C, synthesized NiO dosage of 1 g/L, concentration 
10 mg/L at contact time 90 min, and pH = 3. In order to study the kinetics of adsorbent, the pseudo- 
first-order, pseudo-second-order, and intraparticle diffusion models were applied. According to 
the pre-determined correlation coefficients (R2), the pseudo-second-order kinetic model showed 
a better correlation between the kinetic behaviors of the adsorbent. Thermodynamic experiments 
showed that the CIP adsorption was endothermic. The negative values of ΔG° indicate the sponta-
neous nature of the adsorption. The increased randomness was attributed to the adsorption process 
based on the positive entropy change. The equilibrium data were tested with Langmuir, Freundlich, 
Redlich–Peterson, Dubinin–Radushkevich, and Temkin isotherm at four different temperatures 
and it was observed that the Langmuir isotherm was best fitted in the adsorption of CIP.
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