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Figure S1 Photograph of Ce-CTS composite hydrogel beads. 

 

Table S1 Langmuir, Freundlich, Dubinin-Radushkevich and Temkin models of adsorption 

isotherms. 
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where: qm (mg/g) and B (dm3/mg) are the Langmuir parameters, KF (mg/g) and n are the parameters 

resulting from the Freundlich model, ε , Polanyi potential, xm (mol/g) and the k (mol2/kJ2) are the 

Dubinin-Radushkevich parameters, the parameters bT (kJ/mol) and AT (dm3/mg) are calculated from the 

T model. 

 

Table S2 Lagergren pseudo-first-order, Elovich pseudo-second-order, and Weber and Morris 

parabolic diffusion models of kinetics. 

Kinetic 

model 

Differential/Nonlinear 

equation 
Linear equation Plot 

Pseudo-first-

order 

𝑑𝑞𝑒

𝑑t
=  𝑘1(𝑞𝑒 − 𝑞𝑡) log(𝑞𝑒 − 𝑞𝑡) =  log(𝑞𝑒) −

𝑘1 ×  𝑡

2.303
 𝑙𝑜𝑔(𝑞𝑒 − 𝑞𝑡) 𝑣𝑠 𝑡  

Pseudo-

second-order 

𝑑𝑞𝑒

𝑑t
=  𝑘2(𝑞𝑒 − 𝑞𝑡)2 

𝑡

𝑞𝑡

=  
1

𝑘2 × (𝑞𝑒)2
+

𝑡

𝑞𝑒

 
𝑡

𝑞𝑡

 𝑣𝑠 𝑡  

Parabolic 

diffusion 
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where qt and qe are the amounts of boron adsorbed (mg/g) at any time t and at the time of equilibrium 

while k1, k2, and kp are the pseudo-first-order, pseudo-second-order, and the parabolic diffusion rate 

constants, respectively. 


