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Adsorption thermodynamic characteristics of U(VI) on
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Abstract: The corncob modified by KMnO, in microwave was used for the adsorption of U(VI) ions from aqueous
solution, and the thermodynamic characteristics on the adsorption were discussed. The results show that the adsorption
capacity of the modified corncob increases with increasing temperature. Langmuir and Freundlich isotherms were used to
fit the adsorption equilibrium data, and it is found that the adsorption process follows preferably the Langmuir isotherm
adsorption model, which indicates that the adsorption mainly occurs in active region on the surface of modified corncob
and belongs to the monolayer adsorption. The thermodynamic parameters, such as Gibbs free energy AG, enthalpy AH
and entropy AS changes for the adsorption of U(VI) were calculated and discussed. When the concentration of U(VI) is
below 80 mg/L, the Gibbs free energies of adsorption at all temperatures are negative and decrease with increasing
temperature, which indicates that the adsorption process is spontaneous and the higher the temperature is, the greater the
degree of spontaneous is. The entropy change AS and enthalpy change AH are positive, so the adsorption process is a heat
absorption, the higher the temperature is, the more beneficial to adsorption is.
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Fig. 1 Adsorption isotherms on U(VI) by modified corncob
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Table 1
adsorption isotherms

Fitted parameters of Langumir and Freudlich

Langumir equation Freudlich equation

/K K/
Qmax{ 1 L | R K; e R
(mgg ) (L'mg")
298  19.65 0.625 09976 9.895 0.209 0.7772

303 20.16 0.602 09981 10.014 0.214 0.7854
308 2041 0.614 09982 10.166 0.214 0.783 6
313 2088 0.616 09979 10.268 0.221 0.7770
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Table 2 Thermodynamics parameters on adsorption of U(VI) by modified corncob

AG/(kJ'mol ")
po/(mg L) AH/(kJ-mol ") AS/ (Jmol K

208 K 303 K 308 K 313K
40 422 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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Table 3 Adsorption potential on U(VI) by modified corncob

oo E/(kJ-mol )

(mgL™") 208K 303K 308K 313K
40 6.886  7.084 7258  7.436
50 6310 6574 6875 7132
60 583 6217 648 6771
70 565 5809 6121 6410
80 4408 4604 4766  5.131
90 3345 3495 3629  3.862
100 2712 2901 3019 3183
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