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Schematic of the synthetic route of PVKAP 

 

Figure S1. Schematic of the synthetic route of PVKAP. 

Details of the Langmuir and Freundlich adsorption models 

The Langmuir and Freundlich adsorption models are commonly used to describe adsorption 

isotherms, which are given as the following equations: 

Langmuir models )1/(maxe eLeL CKCqKq +=  
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n
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where qmax (mg g-1) is the maximum monolayer adsorption capacity, Ce (mg L-1) is the equilibrium 

concentration of the uranyl ion in solution, qe (mg g-1) is the equilibrium adsorption capacity of the 

uranyl ion, KL (L mg-1) is the Langmuir adsorption constant, KF (mg g-1) and n (ranging between 0 

and 1) are the Freundlich adsorption constants. 

Details of the calculated equations and method for adsorption thermodynamics 

Adsorption thermodynamic parameters (ΔHo, ΔSo and ΔGo) of U(VI) adsorption are calculated 

from the slope and intercept of the ln Kd vs 1/T curve, which is on the basis of the approach previously 

reported by Lyubchik et al. [1]. The values of ΔHo and ΔSo are calculated based on the following 

equations [2]: 
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Where R (8.314 J·mol-1·K-1) is the ideal gas constant, and T (K) is the temperature in Kelvin. 

Contact time effect and kinetics Study 

The pseudo-first-order and the pseudo-second-order models are established to fit the 

experimental data and describe the control mechanisms of the U(VI) adsorption process, which can 

be expressed as the following equations [3, 4]: 

The pseudo-first-order kinetic model: 
303.2/loglog 1t-kq-qq ete =）（

 

The pseudo-second-order model: eet t/qq/kt/q +=
2
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Original data for XPS experiments 
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Figure S2. Original data for XPS experiments. 

References 

1. Lyubchik, S. I.; Lyubchik, A. I.; Galushko, O. L.; Tikhonova, L. P.; Vital, J.; Fonseca, I.M.; Lyubchik, S.B. 

Kinetics and thermodynamics of the Cr (III) adsorption on the activated carbon from co-mingled wastes. 

Colloid. Surface. A 2004, 242, 151-158. 

2. Zhao, G.; Zhang, H.; Fan, Q.; Ren, X.; Li, J.; Chen, Y.; Wang, X. Sorption of copper (II) onto super-adsorbent 

of bentonite–polyacrylamide composites. J. Hazard. Mater. 2010, 173, 661-668. 

3. Corbett, J. F. Pseudo first-order kinetics. J. Chem. Educ. 1972, 49, 663-663. 

4. Ho Y. S.; McKay, G. A comparison of chemisorption kinetic models applied to pollutant removal on various 

sorbents. Process. Saf. Environ. 1998, 76, 332-340. 


