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The pseudo-first-order kinetic model can be described as:1
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The pseudo-second-order kinetic model can be expressed as:1
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where k1 and k2 are the pseudo-first-order and pseudo-second-order rate constants, qe 

and qt (mg/g) are the adsorption of radionuclides at equilibrium and time t (min).

The Langmuir model can be defined as:2 
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The Freundlich model is expressed as:2
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The Sips model can expressed as:1

                                                     (5)𝑞𝑒 =
𝑄0(𝐾𝑠𝐶𝑒)𝑚
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The Redlich-Peterson model is defined as:1
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𝐾𝑅𝐶𝑒
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where Ce is the equilibrium concentration of adsorbate in solution, Q0 represents the 

theoretical saturated adsorption capacity, KR and aR are Redlich-Peterson constants, KS 

is the affinity constant, n denotes Freundlich coefficient, m is the Sips parameter for 

surface heterogeneity description, Kf and b are constant, qe is the removal capacity at 

equilibrium.
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The free energy change △G0 (kJ/mol), standard entropy change △S0 (J/(mol·K)), 

and standard enthalpy change △H0 (kJ/mol) can be calculated from the following 

equations [1]:
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where Kc is the thermodynamic equilibrium constant; Ce (mg/L) and CAe (mg/L) 

denote the equilibrium concentration of radionuclides in aqueous solutions and 

amount of radionuclides adsorbed on the composites, respectively; T (K) is Kelvin 

temperature; R (8.314 J/(mol·K)) is the ideal gas constant.
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Figure S1. Zeta potential of SDS/MoS2.
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Figure S2. Adsorption isotherms for Eu(III) (a) and U(VI) (b) (the blue lines represent 

the Sips model, the magenta lines represent the Redlich-Peterson model, pH = 5.0 ± 

0.1, I = 0.01 M NaCl, m/V = 0.25 g/L, adsorption time = 10 h).
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Table S1. The adsorption time of SDS/MoS2 compared with other materials.

Pollutant Adsorbent Time (min) Reference

Eu(III) FeNi-RGO complexes 2400 3

Eu(III) Al-MCM-41 720 4

Eu(III) Magnetic GOs 540 5

Eu(III) CMC/MMWCNTs composites 600 6

Eu(III) SDS/MoS2 300 This study

U(VI) Pyrite 8640 7

U(VI) GPNB-BT 720 8

U(VI) Pal/PAO 300 9

U(VI) 4XADMnO  390 10

U(VI) SDS/MoS2 180 This study
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