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Abstract: Synergistic aeration adsorption of uranium from aqueous solution using banyan leaves
(BL) and activated sludge(AS) was investigated by thermodynamic and kinetics batch experi-
ments in the temperature range of 20-50 ‘C. The results show that the adsorption ratio of
U(V[) with the initial concentration of 100 mg/L on BL-AS is more than 99% , and the maxi-
mal adsorption capacity is 13. 055 mg/g for 60 min, at pH=3. 0 and 20 C. Pseudo 2nd-order
model best describes the reaction kinetics; the adsorption capacity calculated by the model is
consistent with that actual measured (+*>>0. 99). The experimental data better follow Freundl-
ich isotherm model and Langmuir isotherm model at 20 C (+*>0. 98). For the whole adsorp-
tion process, the enthalpy change is —45. 2 kJ/mol, the entropy change is —46. 2 J/(mol -
K), and the Gibbs free energy chang is —31.7 (20 C), —31.2 (30 C), —30.7 (40 C),
—30.3 (50 C) kJ/mol respectively, which indicates that the process is spontaneous, radia-
tive, irreversible and physical adsorption process.
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Fig. 3 Experimental data fitting according to pseudo 1st-order kinetics (a) and pseudo 2nd-order kinetics (b)
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Table 1 Adsorption kinetics parameters of uranium on BL-AS
0/C (Pseudo 1st-order kinetics model) (Pseudo 2st-order kinetics model)
Q./(mge+g 1) ki/s ! rt Q./(mge+g ') ky/(semgeg 1) rs
20 25 4.238X10°2 0.976 5 19. 96 6.671x<10* 0.995 6
30 09 2.464 X102 0.949 7 18. 25 8.984x10* 0.999 4
40 03 2.096 X102 0.946 3 17. 42 1.091 X103 0.992 4
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Table 2 Adsorption isothermal parameters of uranium on BL-AS

Langmuir Freundlich
9/ C
Quax/(mg+g 1) b/(Lemg 1) ri k n r3
20 13. 055 1. 850 0.980 0 1.703 5 1. 801 0.998 7
30 13. 089 1. 037 0.9819 1.949 4 1. 839 0.999 9
40 13.123 0.567 0.980 5 2.234 0 1.935 0.998 3
50 13.159 0.333 0.984 4 2.5559 1.915 0.999 4
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