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Abstract

The adsorption behavior of nitrate nitrogen was investigated from aqueous solution using char prepared from oak chip. The
removal rate of nitrate nitrogen was found to be dependent on temperature and it is increased as the temperature increase.
Adsorption equilibrium data of nitrate nitrogen on oak char. reasonably fitted Langmuir and Freundlich isotherm models. The
adsorption energy obtained from D-R model was 12.5 kJ/mole at 20C indicating an ion exchange process as primary
adsorption mechanism. Thermodynamic parameters such as AG”, AH’, and AS’ were -23.76 kJ/mole, 26.1 kJ/mole and 89.7
J/K-mole at 20 C, respectively, indicated that the nature of nitrate nitrogen adsorption is spontaneous and endothermic.
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Fig. 1. Adsorption isotherms of NOs-N onto oak char at
different temperatures.
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Table 1. Langmuir and Freundlich constants for the adsorption of NOs-N onto oak char

Langmuir isotherm

Freundlich isotherm

Temperature a b R k 1/n R
10C 2.865 0.107 0.988 0.742 0.395 0.842
20C 2.991 0.113 0.997 0.903 0.317 0.902
30C 3.338 0.201 0.998 0.923 0.334 0.910
50C 3.561 0.095 0.998 0.954 0.332 0.931
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Fig. 3. Freundlich isotherm plots for the adsorption of
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Table 2. Parameters and corelation coefficients on different two kinetic models

parameter Pseudo first-order Pseudo second-order
C(mg/L) qe(exp) ki qe(cal) R’ ka qe(cal) R’
25 0.897 0.012 0.986 0.9662 0.0164 0.941 0.9986
50 1.644 0.0058 1.128 0.8007 0.0121 1.696 0.9994
100 2.835 0.0051 2.387 0.9233 0.0037 3.010 0.9996
200 2.830 0.0025 2.485 0.8448 0.0015 3.2 0.9866
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Table 3. Thermodynamic parameters in the adsorption of NOs-N onto oak char

Temperature (C) AG° (kJ/mol) AHC (kJ/mol) AS? (J/K-mol)
10T -23.76 25.21 89.7
20C -23.76 26.1 89.7
30C -23.76 27.0 89.7
50C -23.76 28.8 89.7
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