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Kinetics and thermodynamics of U( V[ ) adsorption from
aqueous solution by modified corncob
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Abstract: The corncob was microwave-assistedly modified by KMnO, and used for adsorption of U(V])
ions from aqueous solution. The kinetics and thermodynamics of their adsorption were measured using
batch experiments. The results show that the kinetics of adsorption follows well the pseudo-second order
equation, indicating that the uranium adsorption by the modified corncob is mainly chemisorption. The
Langmuir, Freundlich and D-R isothermal adsorption models were used to relate the equilibrium data,
finding that Langmuir isotherm of monolayer adsorption is better fitting them, pointing out that the
adsorption mainly occurs on surface active sites of modified corncob. The values of apparent activation
energy E, and average adsorption energy E, support also the suggestion that adsorption of U (V) on
modified corncob is mainly chemisorption, although some physical adsorption can not be got rid of. The
thermodynamic parameters (AH, AS and AG) calculated from the adsorption isotherms at various
temperatures indicated that the adsorption of U(V]) on modified corncob is an endothermic, spontaneous

process and more favorable at higher temperature.
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Table 1 Parameters of kinetics models
T/K Pseudo-first order kinetic model Pseudo-second order kinetic model
' q./mg -+ g ! k1/min"! r? ky/g e mg ! e min ! qe/mg g ! r?
298 1. 347 2.11X10°? 0.9287 2.55X10°? 6.57 0.9997
303 1. 349 1.96 X102 0. 946 2.65X102 6.62 0.9997
308 1. 141 1.78 X102 0. 8972 2.69X102 6. 66 0.9996
313 1. 080 1.93X10 2 0. 8732 2.84X10°? 6. 66 0. 9996
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Table 2 Parameters of regression equations for adsorption isotherm

Langmuir isotherm

T/K

Freudlich isotherm

Dubinnin-Radushkevich isotherm

Quax/mg * g ! K. r? Kr 1/n Quax/mg + g~ B/mol? « k] 7% E/k] + mol™! r2
298 19. 65 0. 625 0.9976 9. 895 0. 209 0.7772 17.92 0. 687 0. 853 0. 9515
303 20.16 0.602 0.9981 10. 014 0.214 0. 7854 18. 247 0. 647 0. 879 0.9562
308 20. 41 0.614 0.9982 10. 166 0.214 0.7836 18. 486 0.598 0.914 0.9624
313 20. 88 0.616 0.9979 10. 268 0.221 0.777 18. 878 0.566 0. 940 0. 9602
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Fig. 3 Adsorption isotherm on U(V[) by

modified corncob
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Table 3 Thermodynamics parameters on adsorption of U( V[ ) by modified corncob

. . . AG/Kk]J ¢ mol !
Initial concentration Cy/mg « L™! AH/k] » mol ! AS/] + (mol « K) !
298 K 303 K 308 K 313 K

40 4.22 26.1 —3.554 —3.701 —3.823 —3. 949
50 10. 97 47.05 —2.934 —3. 155 —3.414 —3.625
60 13. 88 57.37 —2.413 —2.734 —2.994 —3.237
70 9.98 40. 99 —2.22 —2.418 —2.594 —2. 845
80 11. 6 39.9 —0.012 —0.015 —0.017 —0.023
90 8.8 27.52 0.008 0. 007 0. 005 0.002
100 9. 35 26.5 0.016 0.016 0.015 0.014
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