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Table S1. Reminder on equations used for modeling uptake kinetics [1,2].

Model Equation Parameters Ref.
eq1 (mmol g): sorption capacity at equilibrium
PFORE () = Gega(1 — €519 Qea (. g): sorp pacity at eq ]
ki (min): apparent rate constant of PFORE
Z 2kt eq2 (mmol g1): sorption capacity at equilibrium
PSORE o) = —Jeazk? Geaz ( g ). P pacity at eq (1]
1+ K2qeqt ka2 (g mmol! min): apparent rate constant of PSORE
o _Deqrzl )
q(t) . Z 6a(a + 1)exp ( ) t
Qeq ] 9+ 9a + qia?
RIDE . ) De (m? min™) : Effective diffusivity coefficient [2]
With gnbeing the non-zero roots of
= 3 ma _ _1
tanqn_3+azq,zl Ve 1+a

(m (g): mass of sorbent; V (L): volume of solution; Co (mmol L): initial concentration of the solution).
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Table S2. Reminder on equations used for modeling sorption isotherms.

Model Equation Parameters Ref.
gmL (mmol g1): Sorption capacity at saturation
. qm,LCeq
Langmuir Qeq =73 of monolayer [3]
1+ b, Ceq
br (L mmol?): Affinity coefficient
kr (mmol g')/(mmol L)"r and nr: empirical
Freundlich Qeq = kFC;,;nF (4]
parameters of Freundlich equation
gmL (mmol g1), bs (mmol L), and ns:
b Cl/nS
Sips Qeq = % empirical parameters of Sips equation [5]
+
Sheq (based on Langmuir and Freundlich
equations)
RT At (L mmol): equilibrium binding capacity;
Temkin Geq = —In(Ar C, br: Temkin constant related to sorption heat (J [6]
a7 a p
i kg1 mol?)
gmpr (mmol g7'): maximum adsorption
capacity;
Qeq = Gm,pREXD {—,BDR [RT In (1 Por (mol> kJ?): constant associated with
D-R* adsorption energy. [7]

5l

1 .
Epp = Temns mean free energy of sorption (kJ

mol?)

*, herein Ceq must be expressed in molar unit for respecting the dimensionless term (1/Ceq = C*/Ceq, where C* is the

arbitrary concentration

Akaike Information Criterion, AIC [8]:

A1C=Nln<

Z?]=0(yi,exp. - :yi,model)2

2N, (N, + 1)

N

2N, + P2
>+ A T

Where N is the number of experimental points, Np the number of model parameters, yiexp. and yimode the experimental

and calculated values of the tested variable.
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Figure S1. FTIR spectra of most interested vibrational bands for CH, CH-S, after loading and after
5 cycles of sorption desorption process.
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Figure S2. Uranyl species with different pH values.
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Figure S3. The PSORE of the uptake kinetics.
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Figure S4. The Freundlich and Tamkin models for application to fit the sorption isotherms.

References

1.

A

Ho, Y.S; McKay, G. Pseudo-second order model for sorption processes. Process Biochem. 1999, 34, 451-465.
https://doi.org/10.1016/50032-9592(98)00112-5.

Crank, J. The Mathematics of Diffusion, 2nd ed.; Oxford University Press: Oxford, UK, 1975; p. 414.

Langmuir, I. The adsorption of gases on plane surfaces of glass, mica and platinum. ]. Amer. Chem. Soc. 1918, 40, 1361-1402.
Freundlich, HM.F. Uber die adsorption in lasungen. Z. Phys. Chem. 1906, 57, 385-470.

Tien, C. Adsorption Calculations and Modeling; Butterworth-Heinemann: Newton, MA, USA, 1994; p. 243.

Kegl, T.; Kosak, A.; Lobnik, A.; Novak, Z.; Kralj, A.K.; Ban, I. Adsorption of rare earth metals from wastewater by nanomaterials:
A review. |. Hazard. Mater. 2020, 386, 121632. https://doi.org/10.1016/j.jhazmat.2019.121632.

Puccia, V.; Avena, M.]. On the use of the Dubinin-Radushkevich equation to distinguish between physical and chemical ad-
sorption at the solid-water interface. Colloid Interface Sci. Commun. 2021, 41, 100376.

Falyouna, O.; Eljamal, O.; Maamoun, I; Tahara, A.; Sugihara, Y. Magnetic zeolite synthesis for efficient removal of cesium in a
lab-scale continuous treatment system. . Colloid Interface Sci. 2020, 571, 66-79. https://doi.org/10.1016/j.jcis.2020.03.028.



